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Abstract 
 
In today’s era we see a lot of students pursuing their education away from their home 
countries. The main country targeted by these international students is The United States 
of America. Majority of the international students in the United States of America are 
from India and China. In the past decade the number of Indian students pursuing post 
graduate education from the USA has rapidly increased. With the increase in the number 
of international students studying in the USA, each applicant has to face a tough 
competition to get admission in their dream university. Generally, as the students don’t 
have much idea about the procedures, requirements and details of the universities in the 
USA they seek help from the educationconsultancy firms to help them successfully secure 
admission in the universities which are best suitable for their profile, for this they have to 
invest huge amount of money as consultancy fees. Apart from these the education 
consultancy firms there are few websites and blogs that guide the students on the 
admission procedures. The drawback of the currently available resources is that they are 
very limited and also they are not truly dependable taking into consideration of their 
accuracy and reliability. 
 
The aim of this project is to develop a system using machine learning algorithms, we will 
name it as Graduate Admission Predictor. It will help the students to identify the chances 
of their application to anuniversity being accepted. We are going to identify which 
machine learning algorithm is going to give accurate results with the help of different 
Machine learning algorithms like Multi Linear Regression, Polynomial Regression and 
Random Forest. A simple user interface will be developed for the users to access the 
system. 
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CHAPTER 1 

INTRODUCTION 
1.1INTRODUCTION: 

 In today’s era we see a lot of students pursuing their education away from their 

home countries. The main country targeted by these international students is The United 

States of America. Majority of the international students in the United States of America 

are from India and China. In the past decade the number of Indian students pursuing post 

graduate education from the USA has rapidly increased. With the increase in the number 

of international students studying in the USA, each applicant has to face a tough 

competition to get admission in their dream university. Generally, as the students don’t 

have much idea about the procedures, requirements and details of the universities in the 

USA they seek help from the education consultancy firms to help them successfully 

secure admission in the universities which are best suitable for their profile, for this they 

have to invest huge amount of money as consultancy fees. Apart from these the education 

consultancy firms there are few websites and blogs that guide the students on the 

admission procedures. The drawback of the currently available resources is that they are 

very limited and also they are not truly dependable taking into consideration of their 

accuracy and reliability. The aim of this project is to compare the algorithms and develop 

a system using machine learning algorithms. It will help the students to identify the 

chances of their application to an university being accepted. A simple user interface will 

be developed for the users to access this system.  

Keywords: Graduate Admissions Predictor; Machine Learning; Algorithm. 

1.2 OBJECTIVE OF THE WORK: 

 Majority of universities in the USA follow similar guidelines for providing 

admission to students.  

 Universities are taking into consideration different factors like score of aptitude 

based examination like the General Record Examination (GRE), command over 

the English language is judged based on their score in English competency test 

like Test Of English as a Foreign Language (TOEFL) OR International English 

Language Testing System (IELTS), their work experience in same or other fields, 

the quality of the Letters Of Recommendation (LOR) and the Statement Of 

Purpose documents provided by the student etc for giving admission to student.  
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 Based on the overall profile of the student, decision is taken by the university 

admission team weather to admit or reject a particular candidate. 

 Every candidate has to take all the required examinations and build a strong 

profile to secure admission in their dream universities in abroad. Once the 

candidates have made their profile ready, they apply to the universities where they 

aim to secure admission.  

 The students have to shortlist the universities which are best known for the 

courses they are looking for and also they should have an idea about their chances 

of securing admission in those universities based on their profile.  

 To help the students in this aspect there are several portals and websites which 

provide information to shortlist the universities, but they are not reliable.  

 Most of the students don’t take the risk of evaluating the colleges by themselves, 

and they seek the help of the education consultancy firms to do it for them. Again 

for this students have to pay a huge amount of fee to the education consultant. 

1.3 PROBLEM STATEMENT: 

 Graduate Admission Prediction helps the students to know about what is the 

chance of getting admission in reputed Foreign Universities. In order to do this, the 

proposed workusesmultiple machine learning algorithms like Multilinear Regression, 

polynomial Regression and Random Forest and develop a model which predicts the 

chance of getting admission in reputed university. 
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CHAPTER 2 

REVIEW OF LITERATURE 
[5] This section provides the literature review of the work that has previously done on 

predicting the chances of students enrolment in universities. There have been several 

projectand studies performed on topics related to students admission into universities. 

(Bibodiet al. (n.d.)) used multiple machine learning models to create a system that would 

helpthe students to shortlist the universities suitable for them also a second model was 

created to help the colleges to decide on enrolment of the student. Nave Bayes 

algorithmwas used to predict the likelihood of success of an application, and multiple 

classificationalgorithms like Decision Tree, Random Forest, Nave Bayes and SVM were 

compared andevaluated based on their accuracy to select the best candidates for the 

college. Limitationof this research as that it did only relied on the GRE, TOEFL and 

Undergraduate Scoreof the student and missed on taking into consideration other 

important factors like SOPand LOR documents quality, past work experience, technical 

papers of the students etc. 

 

[6] Bayesian Networks were used by (Thi et al. (2007)) to create a decision support 

system for evaluating the application submitted by international students in the 

university.This model was designed to predict the performance of the aspiring students by 

comparing them with the performance of students currently studying in the university and 

had similar profile during their application. In this way based on the current students 

profilethe model predicted whether the aspiring student should be granted admission to 

theuniversity. Since the comparisons were made only with the students who were 

alreadyadmitted in the university and the data of the students who were denied admission 

werenot included in the research this model proved to be less efficient due to the problem 

ofclass imbalance. 

 

[7] (Abdul Fatah S; M (2012)) developed a model that can provide the list of 

universities/colleges where the which best suitable for a student based on their academic 

records and college admission criteria. The model was developed by applying data 

mining techniques and knowledge discovery rules to the already existing in-house 

admission predictionsystem of the university. (Mane (2016)) conducted a similar research 

that predicted thechance of a student getting admission in college based on their Senior 
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Secondary School,Higher Secondary School and Common Entrance Examination scores 

using the patterngrowth approach to association rule mining. The performance of both the 

models wasgood the only drawback was the problem statement was single university-

centric. 

 

[8] (Mishra and Sahoo (2016))conducted a research from a university point of view 

topredict the likelihood of a student enrolling in the university after the have 

enquiredabout of courses in the university. They used K-Means algorithm for clustering 

the students based on different factors like feedback, family income, family occupation, 

parentsqualification, motivation etc. to predict if the student will enroll at the university 

or not.Depending upon the similarity of the attributes among the students they were 

groupedinto clusters and decisions were made. The objective of the model was to increase 

theenrolment of the students in the university. 

 

 

[9] (Eberle et al. (n.d.)) used machine learning and predictive modeling to develop 

amodel that to evaluate the admission policies and standards in the Tennessee Tech  

University. A well know version of the C4.5 algorithm, J48 was used to create the 

model.Like the models mentioned above they used the different factors of the student 

profile to evaluate the chances of their admission in the university. The model worked 

well inpredicting the true positive scenarios where the student was had good profile to 

securethe admission, but it failed in efficiently identifying the true negatives because of 

whichstudent who does not satisfy the defined criteria. 

 

[10] In research conducted by (Jamison (2017)) the yield of college admission was 

predictedusing machine learning techniques. Yield rate can be defined as the rate at which 

thestudents who have been granted admission by the university actually enrol for the 

course.Multiple machine learning algorithms like Random Forest, Logistic Regression 

and SVMwere used to create the model; the models were compared based on their 

performanceand accuracy, Random Forest outperformed the other models with 86% 

accuracy and wasthus used to create the system. The factors that proved to be significant 

in predictingsuccessful application were also highlighted. 
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[11] GRADE system was developed by (Waters and Miikkulainen (2013)) to support 

theadmission process for the graduate students in the University of Texas Austin 

Departmentof Computer Science. The main objective of the project was to develop a 

system that canhelp the admission committee of the university to take better and faster 

decisions. Logistic regression and SVM were used to create the model, both models 

performed equally well and the final system was developed using Logistic regression due 

to its simplicity.The time required by the admission committee to review the applications 

was reducedby 74% but human intervention was required to make the final decision on 

status if theapplication. 

[12] (Nandeshwar et al. (2014)) created a similar model to predict the enrolmentof the 

student in the university based on the factors like SAT score, GPA score, residencyrace 

etc. The Model was created using the Multiple Logistic regression algorithm, it wasable 

to achieve accuracy rate of 67% only. 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

 

Fig: 3.1 Architecture diagram 

3.1.1 MultiLinear Regression: 

Multiple linear regression, also known simply as multiple regression, is a 

statistical technique that uses several explanatory variables to predict the outcome of a 

response variable. The goal of multiple linear regression is to model the linear 

relationship between the independent variables and dependent variable. 

Multiple regression analysis is an extension of simple linear regression 

which is  used for describing and making predictions based on linear relationships 

between predictor variables (i.e. independent variables) and a response variable (i.e. 

a dependent variable). Although multiple regression analysis is simpler than many 

other types statistical modelling methods, there are still some crucial steps that 

must be taken to ensure the validity of the results. 



GRADUATE ADMISSIONS PREDICTION 

 

Before getting into any of the model investigations, make inspect and 

prepare data,check it for errors, treat any missing values, and inspect outliers to 

determine their validity. 

Multiple linear regression (MLR) is used to determine a mathematical relationship 

among a number of random variables. In other terms, MLR examines how multiple 

independent variables are related to one dependent variable. Once each of the 

independent factors has been determined to predict the dependent variable, the 

information on the multiple variables can be used to create an accurate prediction on the 

level of effect they have on the outcome variable. The model creates a relationship in the 

form of a straight line (linear) that best approximates all the individual data points. 

 At the center of the multiple linear regression analysis is the task of fitting a 

single line through a scatter plot.  More specifically the multiple linear regression fits a 

line through a multi-dimensional space of data points.  The simplest form has one 

dependent and two independent variables.  The dependent variable may also be referred 

to as the outcome variable or regressand.  The independent variables may also be referred 

to as the predictor variables or regressors. 

 

Fig: 3.1.1:plot of MultiLinear Regression 

There are 3 major uses for multiple linear regression analysis: 

 First, it might be used to identify the strength of the effect that the independent 

variables have on a dependent variable. 
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Second, it can be used to forecast effects or impacts of changes.  That is, multiple 

linear regression analysis helps us to understand how much will the dependent variable 

change when we change the independent variables.  For instance, a multiple linear 

regression can tell  how much GPA is expected to increase (or decrease) for every one 

point to increase (or decrease) in IQ. 

Third, multiple linear regression analysis predicts trends and future values.  The 

multiple linear regression analysis can be used to get point estimates.   

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit.  Adding independent variables to a multiple 

linear regression model will always increase the amount of explained variance in the 

dependent variable. Therefore, adding too many independent variables without any 

theoretical justification may result in an over-fit model. Multiple Linear Regression 

Analysis consists of more than just fitting a linear line through a cloud of data points.  It 

consists of 3 stages, analysing the correlation and directionality of the data and estimating 

the model, i.e., fitting the line, and (3) evaluating the validity and usefulness of the model. 

3.1.1.1 Advantages of MultiLinear Regression: 

 MultiLinear Regression have ability to determine the relative influence 

of one or more variables to the criterion value. 

 Effective when data is very small. 

  MultiLinear Regression have ability to identify outliers, or anomalies. 

 

3.1.2 Polynomial Regression: 

 If data points clearly will not fit a linear regression (a straight line through all data 

points), it might be ideal for polynomial regression.Polynomial regression, like linear 

regression, uses the relationship between the variables x and y to find the best way to 

draw a line through the data points.Polynomial Regression is a form of linear regression 

in which the relationship between the independent variable x and dependent variable y is 

modeled as an nth degree polynomial. Polynomial regression fits a nonlinear relationship 

between the value of x and the corresponding conditional mean of y, denoted E(y |x) 
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Fig:3.1.2 : plot of polynomial Regression 

 

3.1.2.1 Why Polynomial Regression: 

 There are some relationships that a researcher will hypothesize is curvilinear. 

Clearly, such type of cases will include a polynomial term. 

 Inspection of residuals. If we try to fit a linear model to curved data, a scatter plot of 

residuals (Y axis) on the predictor (X axis) will have patches of many positive 

residuals in the middle. Hence in such situation it is not appropriate. 

 An assumption in usual multiple linear regression analysis is that all the 

independent variables are independent. In polynomial regression model, this 

assumption is not satisfied 

3.1.2.2 Advantages of using Polynomial Regression: 

 Broad range of function can be fit under it. 

 Polynomial basically fits wide range of curvature. 

 Polynomial provides the best approximation of the relationship between dependent 

and independent variable. 

3.1.2.3 Disadvantages of using Polynomial Regression 

 These are too sensitive to the outliers. 

 The presence of one or two outliers in the data can seriously affect the results of a 

nonlinear analysis. 

 In addition there are unfortunately fewer model validation tools for the detection of 

outliers in nonlinear regression than there are for linear regression. 

3.1.3Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for 

classification and regression. It is also the most flexible and easy to use algorithm. A 

forest is comprised of trees. It is said that the more trees it has, the more robust a forest is. 



GRADUATE ADMISSIONS PREDICTION 

 

Random forests creates decision trees on randomly selected data samples, gets prediction 

from each tree and selects the best solution by means of voting. It also provides a pretty 

good indicator of the feature importance. 

The Random Forest is a model made up of many decision trees.Rather than 

just simply averaging the prediction of trees (which we could call a “forest”), this 

model uses two key concepts that gives it the name random: 

 Random sampling of training data points when building trees 

 Random subsets of features considered when splitting nodes 

3.1.3.1 Random sampling of training observations: 

 When training, each tree in a random forest learns from a random sample of 

the data points. 

 The samples are drawn with replacement, known as bootstrapping, which 

means that some samples will be used multiple times in a single tree. 

 The idea is that by training each tree on different samples, although each tree 

might have high variance with respect to a particular set of the training data, 

overall, the entire forest will have lower variance but not at the cost of 

increasing the bias. 

 At test time, predictions are made by averaging the predictions of each 

decision tree. 

3.1.3.2 Random subsets of features for splitting nodes: 

 The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 

 Generally, this is set to sqrt(n_features) for classification meaning that if there are 16 

features, at each node in each tree, only 4 random features will be considered for 

splitting the node. 

 The random forest can also be trained considering all the features at every node as is 

common in regression. These options can be controlled in the Scikit-Learn Random 

Forest implementation. 
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How Random Forest algorithm works: 

There are two stages in Random Forest algorithm, one is random forest creation, the other 

is to make a prediction from the random forest classifier created in the first stage. The 

whole process is shown below, and it’s easy to understand using the figure. 

Here the author firstly shows the Random Forest creation pseudocode: 

1. Randomly select “K” features from total “m” features where k << m 

2. Among the “K” features, calculate the node “d” using the best split point 

3. Split the node into daughter nodes using the best split 

4. Repeat the a to c steps until “l” number of nodes has been reached 

5. Build forest by repeating steps a to d for “n” number times to create “n” number of 

trees 

The following Figure shows the process of randomly selecting features: 

 

 
Fig: 3.1.2.2: Random Selection  

In the next stage, with the random forest classifier created, we will make the prediction. 

The random forest prediction pseudocode is shown below: 

1. Takes the test features and use the rules of each randomly created decision tree to 

predict the outcome and stores the predicted outcome (target) 
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2. Calculate the votes for each predicted target 

3. Consider the high voted predicted target as the final prediction from the random 

forest algorithm. he process is easy to understand, but it’s somehow efficient. 

3.1.2.3 Advantages of Random Forest: 

 Robust algorithm for outliers. 

 We are going to obtain high level of performance compare to any other machine 

learning algorithms 

 The work in random forest is parallelizable means all computations of subsets are 

done in parallel so, the computational time also decreases. 

 Random Forest can handle missing values. 

 Random Forest is less impacted by noise. 

3.2 IMPLEMENTATION: 

Here we are implementing our model as per the following figure. 

 
Fig: 3.2.1: Steps to implement model 

 For any model we should provide the dataset as the input and we should 

preprocess it and then we will select the model and measure the accuracy for our model. 

An algorithm which provides high accuracy will be considered as the best algorithm for 

our model. 
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3.2.1 Steps to implement proposed work: 

Step 1: Importing Libraries 

Libraries required are pandas, numpy and Multilinear Regression classifier for 

prediction. Pandas is used for performing operations on data frames. Further, more using 

numpy, we will perform necessary mathematical operations. 

 

 

Numpy: 

 Numpy is a Python package which stands for Numerical Python. It is the core 

library for scientific computing, which contains a powerful n-dimensional array object, 

provide tools for integrating C, C++ etc. It is also useful in linear algebra, random number 

capability etc. 

Numpy is a general-purpose array-processing package. It provides a high-

performance multidimensional array object, and tools for working with these arrays. It is 

the fundamental package for scientific computing with python. Besides its obvious 

scientific uses, Numpy can also be used as an efficient multi-dimensional container of 

generic data. 

Array in Numpy is a table of elements (usually numbers), all of the same type, 

indexed by a tuple of positive integers. In Numpy, number of dimensions of the array is 

called rank of the array. A tuple of integers giving the size of the array along each 

dimension is known as shape of the array. An array class in Numpy is called as ndarray. 

Elements in Numpy arrays are accessed by using square brackets and can be initialized by 

using nested Python. 

Pandas: 

Pandas is an open-source Python Library providing high-performance data 

manipulation and analysis tool using its powerful data structures. The name Pandas is 

derived from the word Panel Data an Econometrics from Multidimensional data. 

In 2008, developer Wes McKinney started developing pandas when in need of 

high performance, flexible tool for analysis of data. 
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Prior to Pandas, Python was majorly used for data preparation. It had very little 

contribution towards data analysis. Pandas solved this problem. Using Pandas, we can 

accomplish five typical steps in the processing and analysis of data, regardless of the 

origin of data load, prepare, manipulate, model, and analyze. 

Python with Pandas is used in a wide range of fields including academic and 

commercial domains including finance, economics, Statistics, analytics, etc. 

import numpy as np 

import matplotlib.pyplot as plt 

import pandas as pd 

Step 2: Reading the dataset 

 To pick the right variables, basic understanding of dataset is enough to know 

that data is relevant, high quality, and of adequate volume. As part of our model 

building efforts, we are working to select the best predictor variables for our model. 

Reading the csv file: 

df= pd.read_csv(body) 

step3:Training and Test Sets: Splitting Data 

The dataset should divide into two subsets: 

training set—a subset to train a model. 

Test set—a subset to test the trained model. 

Splitting the data should meet the following two conditions: 

Is large enough to yield statistically meaningful results. 

Is representative of the data set as a whole. In other words, don’t pick a test set with 

different characteristics than the training set. 
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X = df.iloc[:, :-1].values 

y = df.iloc[:, 8].values 

Scikit-learn provides a range of supervised and unsupervised learning algorithms 

via a consistent interface in Python. It is licensed under a permissive simplified BSD 

license and is distributed under many Linux distributions, encouraging academic and 

commercial use. The library is built upon the SciPy (Scientific Python) that must be 

installed before we can use scikit-learn. 

From sklearn.cross_validation import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) 

The algorithm can be used for predicting an output vector y given an input matrix 

X. In the first step a tree ensemble is generated with gradient boosting. The trees are then 

used to form rules, where the paths to each node in each tree form one rule. A rule is a 

binary decision if an observation is in a given node, which is dependent on the input 

features that were used in the splits. The ensemble of rules together with the original input 

features are then being input in a L1-regularized linear model, also called Lasso, which 

estimates the effects of each rule on the output target but at the same time estimating 

many of those effects to zero. 

we can use rule fit for predicting a numeric response (categorial not yet implemented). 

The input has to be a numpy matrix with only numeric values. 

Step 4: Fit multiple Linear Regression model to our Train set. 

Step 5: Create an object called regressor in the LinearRegression class 

Step6:Fit the linear regression model to the training set… We use the fit #method the 

arguments of the fit method will be training sets 

Step7:Predicting the Test set results 

3.2.2 Code for Multi Linear Regression 
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 Serial 
No. 

GRE 
Score 

TOEFL 
Score 

University 
Rating SOP CGPA Research Chance of 

Admit 

0 1 337 118 4 4.5 9.65 1 0.92 

1 2 324 107 4 4.0 8.87 1 0.76 

2 3 316 104 3 3.0 8.00 1 0.72 

3 4 322 110 3 3.5 8.67 1 0.80 

4 5 314 103 2 2.0 8.21 0 0.65 

5 6 330 115 5 4.5 9.34 1 0.90 

6 7 321 109 3 3.0 8.20 1 0.75 

7 8 308 101 2 3.0 7.90 0 0.68 

8 9 302 102 1 2.0 8.00 0 0.50 

9 10 323 108 3 3.5 8.60 0 0.45 

10 11 325 106 3 3.5 8.40 1 0.52 

11 12 327 111 4 4.0 9.00 1 0.84 
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 Serial 
No. 

GRE 
Score 

TOEFL 
Score 

University 
Rating SOP CGPA Research Chance of 

Admit 

12 13 328 112 4 4.0 9.10 1 0.78 

13 14 307 109 3 4.0 8.00 1 0.62 

14 15 311 104 3 3.5 8.20 1 0.61 

15 16 314 105 3 3.5 8.30 0 0.54 

16 17 317 107 3 4.0 8.70 0 0.66 

17 18 319 106 3 4.0 8.00 1 0.65 

18 19 318 110 3 4.0 8.80 0 0.63 

19 20 303 102 3 3.5 8.50 0 0.62 

20 21 312 107 3 3.0 7.90 1 0.64 

21 22 325 114 4 3.0 8.40 0 0.70 

22 23 328 116 5 5.0 9.50 1 0.94 

23 24 334 119 5 5.0 9.70 1 0.95 

24 25 336 119 5 4.0 9.80 1 0.97 

25 26 340 120 5 4.5 9.60 1 0.94 

26 27 322 109 5 4.5 8.80 0 0.76 

27 28 298 98 2 1.5 7.50 1 0.44 

28 29 295 93 1 2.0 7.20 0 0.46 

29 30 310 99 2 1.5 7.30 0 0.54 

... ... ... ... ... ... ... ... ... 
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 Serial 
No. 

GRE 
Score 

TOEFL 
Score 

University 
Rating SOP CGPA Research Chance of 

Admit 

370 371 310 103 2 2.5 8.24 0 0.72 

371 372 324 110 3 3.5 9.22 1 0.89 

372 373 336 119 4 4.5 9.62 1 0.95 

373 374 321 109 3 3.0 8.54 1 0.79 

374 375 315 105 2 2.0 7.65 0 0.39 

375 376 304 101 2 2.0 7.66 0 0.38 

376 377 297 96 2 2.5 7.43 0 0.34 

377 378 290 100 1 1.5 7.56 0 0.47 

378 379 303 98 1 2.0 7.65 0 0.56 

379 380 311 99 1 2.5 8.43 1 0.71 

380 381 322 104 3 3.5 8.84 1 0.78 

381 382 319 105 3 3.0 8.67 1 0.73 

382 383 324 110 4 4.5 9.15 1 0.82 

383 384 300 100 3 3.0 8.26 0 0.62 

384 385 340 113 4 5.0 9.74 1 0.96 

385 386 335 117 5 5.0 9.82 1 0.96 

386 387 302 101 2 2.5 7.96 0 0.46 

387 388 307 105 2 2.0 8.10 0 0.53 

388 389 296 97 2 1.5 7.80 0 0.49 
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 Serial 
No. 

GRE 
Score 

TOEFL 
Score 

University 
Rating SOP CGPA Research Chance of 

Admit 

389 390 320 108 3 3.5 8.44 1 0.76 

390 391 314 102 2 2.0 8.24 0 0.64 

391 392 318 106 3 2.0 8.65 0 0.71 

392 393 326 112 4 4.0 9.12 1 0.84 

393 394 317 104 2 3.0 8.76 0 0.77 

394 395 329 111 4 4.5 9.23 1 0.89 

395 396 324 110 3 3.5 9.04 1 0.82 

396 397 325 107 3 3.0 9.11 1 0.84 

397 398 330 116 4 5.0 9.45 1 0.91 

398 399 312 103 3 3.5 8.78 0 0.67 

399 400 333 117 4 5.0 9.66 1 0.95 

400 rows × 8 columns 

Fig:3.2.1 Data set 
 

 



GRADUATE ADMISSIONS PREDICTION 

 

 

 

 

 

Out[38]: 
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   Fig:3.2.2Graduate Admission Prediction train set 

 
Fig:3.2.3Graduate Admission Prediction test set 

In [42]: 
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Code for Polynomial Regression: 
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Code for Random Forest: 
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3.3 DATA PREPARATION: 

  

 This section describes, in brief, the data that has been used for the project. Data 

from multiple sources was used in this project, the major amount of data was extracted 

from public website kaggle, data regarding the rankings, fees and enrolment in colleges 

was obtained from a leading educational consultancy firm The Mentors Circle in India. 

Data from both the sources was integrated together to form a staging data-set. For 

predicting the chance of a student getting shortlisted in universities the final data-set was 

divided into multiple data-sets each representing a particular university. For predicting the 

list of universities suitable for students based on their profile data of all the students the 

staging data-set was updated only to have records of students who had successfully 

secured admission in the universities. Below table shows the different features of the 

data-sets. The parameters used as independent variable are listed below: 

 

 

                           1.GRE: General Record Examination 

                            2.TOFEL: Test of English as a Foreign Language 

                           3.CGPA: Cumulative Grade Point Average 

 

In the data preprocessing we will preprocess the dataset and handle the null values 

and missing values.Data preprocessing is a data mining technique that involves 

transforming raw data into an understandable format. Real-world data is often 

incomplete, inconsistent, and/or lacking in certain behaviors or trends, and is 

likely to contain many errors. Datapreprocessing is a proven method of resolving 

such issues. 
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In Real world data are generally incomplete: lacking attribute values, lacking 

certain attributes of interest, or containing only aggregate data. Noisy: containing 

errors or outliers. Inconsistent: containing discrepancies in codes or names. 

Tables: 

The dataset what we have used contains several rows and we have to identify the rows 

which are important to do prediction before doing any analysis the data that contains 

columns like as follows 

 

Fig: 3.3.1 dataset without preprocessing 
 

For the above dataset we have to do correlation and have to findoutthe most accurate 

independent variables the correlation what we obtained is as follows: 
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Fig: 3.3.2Correlated Graph 

 From the above data analysis, we are going to take GRE Score, TOFEL Score and 

CGPA as the most independent variables. So by applying slicing and data preprocessing 

we are going to remove the unwanted columns. Data prepossessing includes the steps like 

removing the unwanted columns, if any null values are available then filling them with 

different techniques, doing one hot encoding etc. Thus this will be as follows: 
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Fig: 3.3.3 Dataset after preprocessing 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 For data modelling the proposed work uses Multi Linear Regression model and  

obtained an accuracy of 75%.  

 The visualization technique we have used is Node-RED. Node-RED is a 

programming tool for wiring together hardware devices, APIs and online services in new 

and interesting ways. It provides a browser-based editor. 

 Since early 2014, the mobile has overtaken the personal computer 

(desktop/laptop) as the leading device used to navigate the Net. Along with the mobile, a 

number of other portable devices that connect to the Internet have also started 

proliferating at a very quick rate. Nowadays, most of us carry or possess at least one 

Internet based device and a mobile. So, the Internet of Things now doesn’t only mean 

different ‘things’, but has evolved into ‘intelligent things’ which have on-board 

computation and network connections. Most importantly, they have the capability to 

sense the environment around us and, accordingly, act intelligently. These devices are 

now referred to as connected devices, smart objects or the Web of Things. 

 

 

Fig 4.1.1: Node Red Implementation 
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For most modes the node msg.payload is not required. The node needs to be 

configured to select model and deployment. A list of published models and deployments 

is automatically retrieved by the node, making use of the API. 

When running a prediction msg.payload needs to be select either to an array of 

values, or an object containing and array of array of values, against which to run 

predictions against. Ex. To run a prediction against a model expecting 6 decimal numbers. 

A Flow is represented as a tab within the editor workspace and is the main way to 

organise nodes. 

The term flow is also used to informally describe a single set of connected nodes. 

So, a flow (tab) can contain multiple flows (sets of connected nodes). 

The Function node allows JavaScript code to be run against the messages that are 

passed through it. 

The message is passed in as an object called msg. By convention it will have 

a msg.payload property containing the body of the message. 

http request:Handle query parameters passed to an HTTP. Access HTTP 

request headers · Include data captured in another flow.Use the http in node to listen for 

POST requests that have their content type set to application/json and access the parsed 

JSON as properties of msg.payload. 

msg.payload:The function node accepts a msg object as input and can return 0 or 

more message objects as output. This message object must have a payload property 

(msg. payload), and usually has other properties depending on the proceeding nodes. 

prediction: It is used to predict the accurate results. To calculate the accurate 

result in the code there are some calculations given in the code. 

o/p parsing: If the function returns null, then no message is passed on and 

the flow ends. A function can return multiple messages on an output by returning an array 

of messages within the returned array. When multiple messages are returned for an 
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output, subsequent nodes will receive the messages one at a time in the order they were 

returned. 

Timestamp: IT converts to array hours, minutes, day, month, year Input 

a timestamp (default is the current timestamp) in milliseconds. The node will output an 

object of Hours, Minutes, milli seconds, Day, Month and Year. 

Token generation:To decode the token, you'll need to use the same key used to 

encrypt the original token. For this example, we'll create an HTTP input node that will 

decrypt the JSONWebToken and return the decrypted data in an HTTP Response node. 

Drag an HTTP input node onto the canvas and double-click on it to configure. 

 

 

 

 

Fig 4.1.2: User Interface 

In this initially  the value will be negative and the user interface will be opened like above 
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Fig 4.1.3: User Interface 

After entering the marks in respective column and by pressing submit we are going to 

obtain chance to get seat 

Finally, the comparison of three algorithms are as follows: 

 

Fig: 4.1.4: Comparision of Algorithms 
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CHAPTER 5 

CONCLUSION 
 The main objective of this work is to compare the machine learning algorithms 

and finding out the best suitable algorithms to predict the chance to get admit in Foreign 

Universities by developing a prototype of the system that can be used by the students 

aspiring to pursue their education in the USA. Multiple Machine Learning algorithms 

were used for the proposed work. Random Forest proved to best-fit for development of 

the system when compared with the Multi Linear and Polynomial Model. This model can 

be used by the students for evaluating their chances of getting shortlisted in a particular 

university with an average accuracy of 91%. 

 From the proposed work we are able to identify only chance to get seat and we are 

not able to identify which university we are obtaining. So, in future we can develop a 

model, which gives us a list of universities in which we can obtain admission. 
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ABSTRACT 

 
Given the proliferation of review content, and the fact that reviews are highly 

diverse and often unnecessarily verbose, users frequently face the problem of selecting 

the appropriate reviews to consume. Micro-reviews are emerging as a new type of 

online review content in the social media. Micro-reviews are posted by users of check-

in services such as Amazon. They are concise (up to 200 characters long) and highly 

focused, in contrast to the comprehensive and verbose reviews. In this paper, we 

propose a novel mining problem, which brings together these two disparate sources of 

review content. Specifically, we use coverage of micro-reviews as an objective for 

selecting a set of reviews that cover efficiently the salient aspects of an entity. 

Our approach consists of a two-step process: matching review sentences to 

micro-reviews, and selecting a small set of reviews that cover as many micro-reviews 

as possible, with few sentences. We formulate this objective as a combinatorial 

optimization problem, and show how to derive an optimal solution using Integer Linear 

Programming. We also propose an efficient heuristic algorithm that approximates the 

optimal solution. Finally, we perform a detailed evaluation of all the steps of our 

methodology using data collected from any ecommerce website. 
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CHAPTER – 1 

INTRODUCTION 

1.1 INTRODUCTION: 

   A review is a report in the media in which someone gives their opinion of something such 

as a new book or film. Now-a-days, every social media contains reviews. A user can write a review 

minimum of 150 words long, which include their experience, interest etc. By writing their own 

product reviews, this can share information from the users own experiences that will contribute to 

the users. If customer owns a computer or a smart phone, chances are that he have done some form of 

online shopping before. Online shopping has many pros and cons as this have probably experienced. 

On one hand, he can shop in the comfort of his home or on the go. On the other, customers can never 

really be sure of the quality of the product until he/she receives it. Because customers can’t see or test 

the product before buying, it means they will always read product reviews first. All of these online 

reviews help a person to choose the perfect product without testing it in real life. It also helps 

companies grow their following and brand awareness. For this reason, it’s vital for the products to 

have an ample number of reviews, especially if it’s new. A high number of positive reviews will help 

people discover it more quickly.  

Today, everyone can find ample review content in various Web sources. While useful, the 

deluge of online reviews also poses several challenges. Readers are inundated by the information 

overload, and it is becoming increasingly harder for them to weed out there views that are worthy of 

their attention. This is worsened by the length and verbosity of many reviews, whose content may 

not be wholly relevant to the product or service being reviewed. Reviewers often digress, detailing 

personal anecdotes that do not offer any insight about the item or place being reviewed. 

Furthermore, it is getting increasingly more difficult to determine whether a review has been written 

by a genuine customer, or by a spammer. Identifying and selecting high quality, authentic reviews 

is a hard task, and it has been the focus of substantial amount of research. 

With the recent growth of social networking and micro- blogging services, observe the 

emergence of a new type of online review content. This new type of content, which is termed 

asmicro-reviews, can be found in micro-blogging services that allow users to “check-in”, 

indicating their current location or activity. For example, at Foursquare, users check in at local 

https://mention.com/en/blog/collect-ecommerce-reviews/
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venues, such as restaurants, bars or coffee shops. After checking in, a user may choose to leave a 

message, up to 200 characters long, about their experience, effectively a micro-review of the place. 

In addition to Foursquare, there are also alternative sources for micro-reviews in several domains. 

For instance, Facebook Places, Jiepang (in Chinese) and VK (in Russian) feature similar services, 

while GetGlue (now tvtag) allows users to check in to TV shows, movies, or sports events, and 

Flick tweets to post micro- reviews on movies. Following the Foursquare terminology, here micro-

reviews are referred as tips. 

In the case of restaurants, tips are frequently recommendations (e.g., what to order), 

opinions (what is great or not), or actual “tips”. For example, the following are some example 

review:“Friendly staff, good food and homely environment”, fir this review “Friendly, good” are 

the tips. 

Micro-reviews serve as an alternative source of content to reviews for readers interested in 

finding information about an item. They have several advantages. First, due to the length 

restriction, micro-reviews are concise and distilled, identifying the most salient or pertinent points 

about the place. Second, because some micro-reviews are written on site, right when the user has 

checked in, they are spontaneous, expressing the author’s immediate and unadulterated reaction to 

her experience. Third, because most authors check-in by mobile apps, these authors are likely at 

the place when leaving the tips, which makes the tips more likely to be authentic. Micro-blogging 

sites also have the ability, if necessary, to filter out tips without an accompanying check- in, thus, 

boosting the authenticity of the tips. 

Micro-reviews and reviews nicely complement each other. While reviews are lengthy and 

verbose, tips are short and concise, focusing on specific aspects of an item. At the same time, these 

aspects cannot be properly explored within 200 characters. This is accomplished in full-blown 

reviews which elaborate and contemplate on the intricacies of a specific characteristic. Marrying 

these two different reviewing approaches can yield something greater than the sum of their parts: 

detailed reviews that focus on aspects of a venue that are of true importance to users. Consider the 

following problem. Given a collection of reviews, and a collection of tips about an item, select a 

small number of reviews that best cover the content of the tips. This problem is of interest to any 

online site or mobile application that wishes to showcase a small number of reviews. For example, 

review sites such as Yelp, which recently introduced tips as part of their mobile application, would 
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benefit from such a review selection mechanism. Similarly for review aggregation sites such as 

Google Local. The need for concise and comprehensive content becomes especially more 

pronounced for the mobile applications of such sites, where the screen real-estate is limited, and the 

user attention span is shorter. 

The problem of review selection has been studied in the past. In all prior work this is 

modeled as a coverage problem, where the selected reviews are required to cover the different 

aspects of the item (e.g., product attributes), and the polarity of opinions about the item (positive 

and negative). To extract the aspects covered by a review and the sentiment polarity off-the-shelf 

tools for supervised techniques are usually applied. Such approaches, although generally successful, 

cannot generalize to arbitrary domains. Unsupervised techniques, e.g., topic modeling, have also 

been applied, however they suffer from the broadness of the topic definition. 

Here, view tips as a crowd sourced way to obtain the aspects of an item that the users care 

about, as well as the sentiment of the users. By covering the tips, effectively identify the review 

content that is important, and the aspects of the item upon which the reviews need to expand and 

elaborate. In this formulation, which the outline below, make sure that the selected reviews are 

compact, that is, the content does not diverge from what is important about the reviewed item. 

View this as an important constraint, especially for viewing on mobile devices, where screens are 

small, and time is short. 

Contributions: 

Although the content of micro-blogging sites has been studied extensively, micro-reviews is 

a source of content that has been largely overlooked in the literature. In this paper, the study of 

micro-reviews, and show how they can be used for the problem of review selection. To the best of 

knowledge, the first is to mine micro- reviews such as tips and combine them with full-text reviews 

such as reviews. This work introduces a novel formulation of review selection, where the goal is to 

maximize coverage while ensuring efficiency, leading to novel coverage problems. The coverage 

problems are considered as broader interest, and they could find applications to different domains. 

Consider approximation and heuristic algorithms, and study them experimentally, demonstrating 

quantitatively and qualitatively the benefits of this approach. Here also propose an Integer Linear 

Programming (ILP) formulation, and provide an optimal algorithm. 

This allows us to quantify the approximation quality of the greedy heuristics. Here, 

investigate the number of reviews needed to obtain perfect coverage through an alternative 
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formulation inspired by set cover. 

1.2 OBJECTIVES OF THE PROJECT: 

The objective of the experiments is to showcase the effectiveness of the proposed approach 

in finding a set of reviews that cover as many tips as possible, in an efficient manner. 

The objective of this project is to establish that achieve a reasonable level of quality in 

matching, such that the reviews selected by the coverage algorithms would be a good reflection of 

the covered tips. 

1.3 PROBLEM STATEMENT: 

Ideally, there would be a small number of reviews with perfect coverage and efficiency. In 

practice, such an ideal set rarely exists, if ever. Here, formulate the selection problem as an 

optimization problem where to seek the best possible solution. However, optimizing both coverage 

and efficiency is a bi-criterion optimization problem, with no single optimal solution. It needs to 

select one of the two metrics to optimize. In most cases, perfect efficiency is not essential. There 

may exist a few sentences in a review that do not cover any tip on their own accord, but their 

presence may improve the readability of the review. It suffices to ensure that the efficiency does not 

fall below a certain minimum acceptable threshold. Therefore, opt to view the problem as a 

maximization problem, where constrain the efficiency, and ask for a solution with maximum 

coverage. 

1.3.1 Problem 1 (EFFMAXCOVERAGE): 

Given a set of reviews RS, a set of tips T, the matching function F between review 

sentences and tips, and parameters α and K, select a set S of K reviews such that the coverage 

Cov(S) of the set is maximized, while the efficiency of the set is at least a, that is Eff(S) ≥α. 

 In the above formulation, by setting the desired number K of reviews, it can ensure a 

concise representation of the tips. An alternative formulation is to not limit the number of reviews 

K, and instead try to obtain perfect coverage with the minimum number of reviews. This problem 

can be stated as follows.  

1.3.2 Problem 2 (EFFSETCOVER): 

Given a set of reviews RS, a set of tips T, the matching function F between review 

sentences and tips, and a parameter α, select a set S⊆ R of reviews which covers all the tips in T, 

such that the efficiency of the set is at least α (Eff(S)≥ α), and the size of the set S is minimized. 
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Consider some applications(e.g., checking reviews on mobile devices), space and time 

resources are limited, so here need to select a small number of reviews to show to the user. 

Consider the EFFSETCOVER formulation in order to quantify the minimal number of reviews 

necessary to cover all tips, and understand the tradeoff between coverage and efficiency.  
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CHAPTER – 2 

LITERATURE REVIEW 

Recently, there is a line of work that deals with the selection of a “good” set of reviews. In 

[14], the objective is to select a set of reviews that cover all attributes (for a given set of attributes). 

In [29], the objective is refined to also include both the positive and negative aspects of each 

attribute. The work in [13] further seeks to preserve the underlying distribution of positive and 

negative comments in the reviews. In [32], the objective is to cover diversified opinion clusters. 

Related to review selection, [28] considers the problem of selecting a good set of photos based on 

quality, diversity, and coverage.  

This work is along the same lines, but is distinct in two ways. First, in terms of formulation, 

this seeks to represent micro-reviews, rather than attributes. Second, in terms of approach, here 

introduce the efficiency requirement to the coverage formulation. To compare against approaches 

that focus on coverage but not efficiency, compare against a max coverage algorithm as a baseline 

in Section 5. There also exists a variant of max coverage called budgeted max coverage [10] where 

the constraint is a total cost that cannot be exceeded. The coverage formulation is different in how 

both constraints of cost and count apply. 

Another related coverage formulation is the red-blue set cover problem [2], [26], whereby 

the input is a collection of sets, and each set may contain a mix of red and blue elements. The 

objective is to select a sub-collection of sets that covers all blue elements, but covers as few red 

elements as possible. If it interprets a red element as an irrelevant sentence in a review, the 

objective is then to get a set cover while minimizing the number of irrelevant sentences. In this 

work, efficiency is used as a threshold constraint, rather than a minimization objective. Moreover, 

an efficiency definitions are not expressed in terms of a count, and instead are expressed in terms of 

fractions, which results in a significantly different formulation. 

Related to the notion of finding a “good” set of reviews is the problem of determining the 

quality of each individual review [17]. Sites such as Amazon or Yelp allow users to rate each 

review by its helpfulness or usefulness. Most review ranking works rely on a supervised regression 

or classification approach, using the helpfulness votes as the target class [7], [11], [16]. One 
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possible formulation to produce a set of reviews is to first rank all the reviews based on individual 

merits, and then selecting the top K. The weakness of this formulation is that it ignores the potential 

similarities among the top reviews. It may well be that the top few reviews all represent the same 

information. For comparison, here introduced a baseline called Useful, which ranks reviews by its 

usefulness votes, and selects the top K. 

This work is also related to review summarization, where the goal is to gain a quick 

overview of the underlying corpus of reviews. Existing approaches vary in the kind of summary 

they produce. In [8], [34], the summary is a list of features, the statistics of positive and negative 

opinions, as well as some example sentences. In [5], [22], the summary is a list of short phrases. If 

it treats a review as a document, the summary could also take the form of a subset of sentences 

extracted from the underlying documents [15], or a list of sentences generated abstractively [4]. 

Different from these works, objective is closer to micro-reviews summarization (using reviews). 

Compared to reviews, there has not been as much interest in micro-reviews within the 

research community. One related work focuses on very short comments on eBay left by buyers 

about sellers [18], but the problem there was to extract aspects from the comments. There are also 

works [9], [12] on analyzing opinions in micro-blogging services such as Twitter. However, 

because Twitter is a general micro-blogging platform, these opinions are usually about more 

general concepts (e.g., brands, hashtags) rather than specific entities (e.g., products, restaurants). 

Unlike Foursquare tips, tweets are not attached to any entity, and it is difficult to separate “reviews” 

from other types of content. 

Most of the previous work on Foursquare or other check-in services does not view them as a 

source of micro-reviews, but rather as location-based social networks (LBSN), and it addresses 

problems such as mining user profiles [30], movement patterns [24], privacy [27], or POI 

recommendation [3], [6], [33]. 
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CHAPTER – 3 

PROPOSED SYSTEM 

 The proposed system is finding a set of reviews that cover as many tips as possible, in an 

efficient manner. First, describe the real-life dataset used in the experiment. This is followed by an 

evaluation of the matching process. Then investigate how the coverage algorithms behave under 

different parameter settings. 

3.1 METHODOLOGY: 

For an entity (e.g., a restaurant), assume the given as input a collection of reviews RS and a 

collection of tips T about the entity. The goal is to select a subset of reviews S ≤ R that covers the 

set of tips T as concisely (efficiently) and as thoroughly aspossible. 

To perform the selection, need to determine when a review R∈RS Scovers a tip t ∈T. Here 

refer to this procedure as matching reviews and tips. Given the matching, then select a small subset 

of reviews that cover as many tips as possible. Just refer to the number of covered tips as the 

selection coverage. Here also introduce the notion of selection efficiency, which captures the 

principle that the selected set should not contain too many sentences that do not cover any tip. 

3.1.1 Matching Reviews and Tips: 

Reviews and tips are of different granularity. A tip is short and concise, usually making a 

single point, while a review is longer and multi-faceted, discussing various aspects of an entity. 

Intuitively, a review covers a tip, if   the point made by the tip appears within the text of the review. 

To make this more precise, break a review into sentences, which are semantic units with granularity 

similar to that of the tips. 

Matching Function: 

Let’s consider a review R as a set of sentences R={s1,...s|R|} and use ⋃s to denote the union 

of all review sentences from the reviews in R. Define a matching function F:⋃s X T → {0,1} , 

where for a sentence s∈⋃s and a tip t ∈ T have:  

F(s,t)=1; if s and t are similar; 
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0; otherwise. 

Here match a sentence s and a tip t if they convey a similar meaning, and therefore one can 

be seen as covering the content of the other. Consider the following three criteria for making the 

matching decision. The first criterion considers the sentence and the tip as bags of words. If they 

share a substantial subset of textual content then assume that they convey a similar meaning. In this 

case say that they have high syntactic similarity. The second criterion considers the concept that is 

discussed. A sentence and a tip may discuss the same concept (e.g., a menu dish), but use different 

words (e.g., soup vs. broth). In this case say that they have high semantic similarity. Finally, 

reviews as well as tips, express the opinions of their respective authors. Hence, in addition to 

sharing similar keywords and concepts, it would also like a matching sentence-tip pair to share the 

same sentiment (positive or negative). In this case say that they have high sentiment similarity. In 

Section 3.1.3, elaborate further on each of the above three types of similarity, and how they can be 

defined and measured. Here also describe how to combine them into a single matching function F. 

SelectionCoverage: 

If a sentence s and a tip t are matched, then say that s covers t. Let’s say that a review R 

covers a tip t if there is a sentence s ∈R that is matched to the tip t. Given the collection of reviews 

RS and the collection of tips T , and the matching function F, define for each review R the set of 

tips TR that are covered by at least one sentence of review R. Formally: 

TR = {t ∈ T :∃s∈ R, F(s,t)=1}. 

Let’s say that R covers the tips in TR. Define the coverage Cov(R) of review R as the fraction of tips 

|TR|/|T| covered by the review R. It can extend this definition to the case of a collection of reviews. 

For a set of reviews S⊆ RS,  deffine the coverage of the set S as:  

 𝐶𝑜𝑣(𝑆) =   
| ⋃ 𝑇𝑅|𝑅∈S

|𝑇|
 

that is, the fraction of tips covered by the set S. 

Selection Efficiency: 



  Review Selection Using Micro-Reviews 

Gudlavalleru Engineering College   10 

 

Some reviews may have high coverage, but at the same time they are too verbose, 

containing many sentences that are not relevant to any tip at all. It would like to avoid such reviews 

in selection, so here introduce the concept of efficiency. For a review R, let Rr be the set of 

“relevant” sentences which cover at least one tip, i.e., Rr = {s∈R :∃t∈ TR, F(s,t) = 1}. Define the 

efficiency Eff(R) of the review R as the fraction of “relevant” sentences in R. Formally: 

𝐸𝑓𝑓(𝑅) =  
|𝑅𝑟|

|𝑅|
 

Extending the definition of efficiency to a collection of reviews is a little more involved. It 

needs a way to aggregate the efficiency of the individual reviews. Here, itpropose three possible 

definitions.   

Minimum efficiency: 

In this case, the efficiency of a set of reviews S is defined as the minimum efficiency of any 

review in the set. Formally: 

𝐸𝑓𝑓min(S)   = 𝐸𝑓𝑓(𝑅)𝑅∈S
𝑚𝑖𝑛  

Average efficiency:  

In this case, the efficiency of a set S is defined as the average efficiency of the reviews in 

the set. Formally:  

Effavg(S)  =   
∑ Eff(R)𝑅∈ 𝑆

|S|
 

Bag efficiency: 

 In this case, view a collection of reviews S as a single review RS consisting of the union of 

the sentences of the reviews. Then define the efficiency of the collection as the efficiency of RS. 

Formally, have RS = ⋃R∈S R, and  

Effbag(S) =  Eff(RS). 

Effmin is useful for imposing a stringent condition on the efficiency of the reviews in the set 

S. For instance, by requesting that the minimum efficiency is above some threshold, gain a 
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guarantee that all reviews in the set obey the threshold. The other two definitions Effavg and Effbag 

are more flexible, because they consider the set S as a whole. This allows us to select some reviews 

with high coverage but slightly lower efficiency, if it can balance this choice with other reviews 

with high efficiency in the set. Effbag is different from Effavg in that it effectively gives longer 

reviews a higher weight when computing the aggregate efficiency of a set. 

Example: 

Let’s consider, R as a set of sentences R={“WellThe Food was Good...Interior design is 

nice...”,”Food is delicious..”,”They served tasty and quality food”}.  

T as a set of tips T={“well”,”good”,”nice”,”delicious”,”great”}.  

Matching Reviews and Tips:  

 Matching Function:F:Us*T -> {0,1} , where for a sentence s belongs to Us and a tip t 

belongs to T have:  

F(s,t)=1; if s and t are similar; 

0; otherwise. 

F(s1,T)=3  

F(s2,T)=1  

F(s3,T)=0  

Selection Coverage:  

   cov(S)= |TR |/|T|  

Selection Coverage of each review:  

  cov(s1)=0.6  

  cov(s2)=0.2  

  cov(s3)=0.0  
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Selection Efficiency: 

   Eff(R)=|Rr|/|R|  

 Selection Efficiency of each review:  

  Eff(s1)=1.5 

  Eff(s2)=1.0 

  Eff(s3)=0.0  

Output: Well The Food was Good...Interior design is nice...  

3.1.2 Algorithms: 

Ideally, here like to solve the EFFMAXCOVERAGE problem optimally. In the next Section, it 

will shows that itcan be expressed as an Integer Linear Programming problem, for which there are 

known algorithms for deriving an optimal solution. However, the ILP formulation, while optimal, 

may not be tractable for cases where the number of reviews is very large. This is because 

EFFMAXCOVERAGE is NP-hard. This result follows from the fact that in the special case where α = 0 

(no efficiency constraint) the EFFMAXCOVERAGE is the same as the MAXCOVERAGE problem, which is 

known to be NP-hard. Therefore, here also need to look for approximation, or heuristic algorithms, 

which discuss in Greedy Selection. 

Finding the Optimal Solution: 

The problem definition differs depending on the choice of the efficiency function. In the 

case that here use the Effmin function requiring that Effmin(S) ≥α each of the selected reviews must 

have individual efficiency at least α. Therefore, this is equivalent to the MAXCOVERAGE problem, 

where the universe of available reviews is restricted to the subset of reviews that have efficiency at 

least α. There is a known ILP formulation for the MAXCOVERAGE that can use for obtaining an 

optimal solution. No similar equivalence could be established for the other two efficiency 

functions, Effavg and Effbag; therefore, new solutions need to be developed. Now it shows how to 

adapt the ILP formulations for MAXCOVERAGE to take into account these efficiency constraints. Here 

begin by describing the ILP formulation for the MAXCOVERAGE problem. Let xi be a binary integer 
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variable associated with each review Ri, with xi = 1 denoting that Ri is in the selected set, and xi = 0 

otherwise. Let yj be a binary integer variable associated with each tip tj, with yj = 1 denoting that the 

tip tjis covered by at least one of the reviews in the selected set, and yj = 0 otherwise.  

Here express the problem as a set of constraints: 

maximize ∑ 𝑦𝑗

𝑚

𝑗=1

                                                           (1) 

𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 ∑ 𝑥𝑖 ≤ 𝐾                                                   (2)

𝑛

𝑖=1

 

∑ 𝑥𝑖 ≥ 𝑦𝑗   ∀𝑡𝑗 ∈ 𝑇                                                (3)

𝑖:𝑡𝑗∈𝑇𝑅𝑖

 

𝑥𝑖 = {0,1}                                                                       (4) 

𝑦𝑗 = {0,1}                                                                        (5) 

Equation (1) is an objective function that maximizes the number of tips covered. Constraint 

2 ensures that the number of selected reviews does not exceed K. Constraint 3 ensures that if yj = 1 

(i.e., tip tj is covered), then at least one review that covers tj must be selected. Constraints 4 and 5 

require that the variables take 0 or 1 values. The above ILP formulation captures the optimization 

objective for EFFMAXCOVERAGE, but it does not take into account the efficiency constraints. It can be 

used in the case of the Effmin function, by pre-filtering reviews that do not meet the efficiency 

threshold. However, for the Effavg and Effbag functions, it needs additional constraints. Fortunately, 

these efficiency constraints can be expressed as linear constraints as well, and thus fit naturally into 

the ILP framework.   

Average Efficiency: 

Constraint 6 below ensures that the average precision of the selected reviews will be at least 

α. 
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∑
|𝑅𝑖

𝑟|

|𝑅𝑖|
𝑥𝑖

𝑛
𝑖=1

∑ 𝑥𝑖
𝑛
𝑖=1

≥  𝛼  ⇔  ∑ (
|𝑅𝑖

𝑟|

|𝑅𝑖|
−  𝛼) 𝑥𝑖 ≥ 0

𝑛

𝑖=1

                            (6) 

Bag Efficiency: 

Constraint 7 ensures that the bag precision of the selected reviews will be at least α.  

∑ |𝑅𝑖
𝑟|𝑥𝑖

𝑛
𝑖=1

∑ |𝑅𝑖|𝑥𝑖
𝑛
𝑖=1

≥  𝛼 ⇔ ∑(|𝑅𝑖
𝑟| −  𝛼|𝑅𝑖|)𝑥𝑖 ≥ 0                            (7)

𝑛

𝑖=1

 

Here use ILP-EffMaxCover, indexed by the efficiency function that consider, to refer to the 

ILP formulations. With the constraints in place, the formulations can be solved by existing solvers. 

In these experiments, employ the publicly available lp_solve library. 

Greedy Selection: 

Since problems are NP-hard, finding the optimal solution is not tractable for very large 

problem sizes. Therefore, here look for more efficient alternatives. It is well known that due to the 

sub modularity property of the coverage function, the greedy algorithm that always selects the 

review whose addition maximizes the coverage produces a solution with approximation ratio (1-1/e) 

for the MAXCOVERAGE problem, where e is the base of the natural logarithm. That is, the coverage of 

the greedy algorithm is at least a (1 - 1/e) fraction of the coverage of the optimal algorithm. 

Therefore, here obtain the following lemma. 

Lemma 1: 

The greedy algorithm for the EFFMAXCOVERAGE problem with the Effminefficiency function 

has approximation ratio (1 - 1/e).  

It could not determine an approximation bound for the other two variants of the efficiency 

function. 

Now here present a greedy algorithm for the EFFMAXCOVERAGE problem which, as a special 

case, includes the greedy approximation algorithm for Effmin.  
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The algorithm, shown in Algorithm 1, proceeds in iterations each time adding one review to 

the collection S.At each iteration, for each review R compute two quantities. The first is the gain 

gain(R), which is the increase in coverage that obtain by adding this review to the existing 

collection S. The second quantity is the cost cost(R) of the review R, which is proportional to the 

inefficiency 1 – Eff(R) of the review, that is, the fraction of sentences of R that are not matched to 

any tip. Select the review R that has the highest gain-to-cost ratio, and guarantees that the efficiency 

of the resulting collection is at least α, whereα is a parameter provided in the input. The intuition is 

that reviews with high gain-to-cost ratio cover many additional tips, while introducing little 

irrelevant content, and thus they should be added to the collection. 

Algorithm 1: Greedy-EffMaxCover algorithm.  

Input:Set of reviews R and tips T; Efficiency function Eff; Integer budget value K, parameters α, β. 

Output:A set of reviews S ⊆R of size K.  

1:  S=Φ  

2:  while |S|<Kdo 

3:   for all r ∈Rdo 

4:    gain(R) = Cov(S⋃ R) – Cov(S) 

5:    cost(R) = β(1 – Eff(R)) + (1 - β).  

6:   end for 

7:   ℇ = {r ∈ R : Eff(S ⋃R) ≥ α} 

8:   if (ℇ == ø )or (maxR∈ℇ gain(R) == 0) then 

9:    break  

10:   end if 

11:   R* = arg maxR∈ℇ gain(R)/cost(R) 

12:   S = S ⋃R* 
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13:   R = R \ R* 

14:  end while 

15:  returnS 

The cost of the review is parameterized by a value β∈[0,1), provided as part of the input, 

which controls the effect of efficiency in selection of the review R. More specifically, the cost of a 

review is defined as follows: 

cost(R) = β(1 – Eff(R)) + (1 - β). 

When β = 0, the review selection is not affected by the efficiency of the reviews, but only by 

the coverage. For β close to 1 the effect of the efficiency on the review selection is maximized. 

Values in-between regulate the effect of efficiency in selection. The higher the value of β, the 

higher the value of coverage that is needed for a low efficiency review to be included in the set. For 

example, for β = 1, a review R1 with efficiency 0.5 needs to have at least 250% times more 

coverage to be picked over another review R2 with efficiency 0.8. For β = 0:5, R1 only needs 25% 

more additional coverage to be picked over R2. Obtain different algorithms for different choices of 

the efficiency function.Study these different variations in detail in the experimental analysis. Note 

also that by varying the parameters α and β can obtain some existing algorithms as special cases. 

For α = 0 and β = 0 obtain the greedy algorithm for the MAXCOVERAGE problem. Here refer to this 

algorithm as Greedy-MaxCover. For β = 0 obtain the greedy approximation algorithm for the case 

of the Effminefficiency function. 

The EffSetCover Problem: 

Similar to the EFFMAXCOVERAGE problem, the EFFSETCOVER is also NP-hard, since the special 

case where α = 0 is equivalent to the SETCOVER problem which is known to be NP-hard. For the 

SETCOVER problem can use the ILP formulation below to obtain an optimal solution. It can add the 

efficiency constraints 6 and 7 to obtain a solution to the EFFSETCOVER problem. 

 

minimize ∑ 𝑥𝑖

𝑛

𝑖=1

                                                           (8) 
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𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 ∑ 𝑥𝑖 ≥ 1  ∀𝑡𝑗 ∈ 𝑇                            (9)

𝑖:𝑡𝑗∈𝑇𝑅𝑖

 

𝑥𝑖 = {0,1}                                                                       (10) 

3.1.3 Matching Reviews and Tips: 

As mentioned in Section 3.1.1, for matching reviews and tips, consider three types of 

similarity. In this section, define each type in detail, as well as how they can be measured. Here also 

describe how to combine them into the matching function F.  

Syntactic similarity (SynSim): 

A review sentence and a tip are syntactically similar if they share important keywords. A 

well-established model for keyword similarity is the vector space model. Each review sentence s, 

and each tip t, are associated with vectors s and t respectively. The dimensionality of the vectors is 

the size of the vocabulary. Each vector entry signifies the importance of the corresponding word. 

The degree of similarity between the sentence and the tip is then measured as the cosine similarity. 

Thereforehere have:  

SynSim(s,t) = cosine(s,t). 

To compute the importance weights for the words form a corpus of documents, where each 

document represents an entity (e.g., restaurant) and it consists of all the tips about this entity. Here 

use the standard tf-idfscheme for determining the importance of a word.  

TF-IDF: 

TF-IDF stands for “Term Frequency — Inverse Document Frequency”. This is a 

technique to quantify a word in documents, generally compute a weight to each word which signifies 

the importance of the word in the document and corpus. This method is a widely used technique in 

Information Retrieval and Text Mining. 

TF-IDF = Term Frequency (TF) * Inverse Document Frequency (IDF) 
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Terminology 

• t — term (word) 

• d — document (set of words) 

• N — count of corpus 

• corpus — the total document set 

Term Frequency 

This measures the frequency of a word in a document. This highly depends on the length of the 

document and the generality of word, for example a very common word such as “was” can appear 

multiple times in a document. but if they take two documents one which have 100 words and other 

which have 10,000 words. There is a high probability that the common word such as “was” can be 

present more in the 10,000 worded document. But it cannot says that the longer document is more 

important than the shorter document. For this exact reason, perform a normalization on the 

frequency value. Divide the the frequency with the total number of words in the document. 

Recall that they need to finally vectorize the document, when they are planning to vectorize the 

documents, they cannot just consider the words that are present in that particular document. If it do 

that, then the vector length will be different for both the documents, and it will not be feasible to 

compute the similarity. So, what it does is that vectorize the documents on the vocab. vocab is the 

list of all possible words in the corpus. 

When they are vectorizing the documents, check for each words count. In worst case if the term 

doesn’t exist in the document, then that particular TF value will be 0 and in other extreme case, if all 

the words in the document are same, then it will be 1. The final value of the normalised TF value 

will be in the range of [0 to 1]. 0, 1 inclusive. 

TF is individual to each document and word, hence formulate TF as follows. 

tf(t,d) = count of t in d / number of words in d 
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If it already computed the TF value and if this produces a vectorized form of the document, why not 

use just TF to find the relevance between documents?  

why do everyone need IDF? 

Lets explain, though calculated the TF value, still there are few problems, for example, words which 

are the most common words such as “is, are” will have very high values, giving those words a very 

high importance. But using these words to compute the relevance produces bad results. These kind 

of common words are called stop-words, although it will remove the stop words later in the 

preprocessing step, finding the importance of the word across all the documents and normalizing 

using that value represents the documents much better. 

Document Frequency 

This measures the importance of document in whole set of corpus, this is very similar to TF. The 

only difference is that TF is frequency counter for a term t in document d, where as DF is the count 

of occurrences of term t in the document set N. In other words, DF is the number of documents in 

which the word is present. Consider one occurrence if the term consists in the document at least 

once, do not need to know the number of times the term is present. 

df(t) = occurrence of t in documents 

To keep this also in a range, normalize by dividing with the total number of documents. The main 

goal is to know the in formativeness of a term, and DF is the exact inverse of it. that is why inverse 

the DF 

Inverse Document Frequency 

IDF is the inverse of the document frequency which measures the informativeness of term t. When it 

calculates IDF, it will be very low for the most occurring words such as stop words (because stop 

words such as “is” is present in almost all of the documents, and N/df will give a very low value to 

that word). This finally gives what it wants, a relative weightage. 

idf(t) = N/df 

Now there are few other problems with the IDF, in case of a large corpus, say 10,000, the IDF value 

explodes. So to dampen the effect take log of IDF. 
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During the query time, when a word which is not in vocab occurs, the df will be 0. As it cannot 

divide by 0, it smoothen the value by adding 1 to the denominator. 

idf(t) = log(N/(df + 1)) 

Finally, by taking a multiplicative value of TF and IDF, it gets the TF-IDF score, there are many 

different variations of TF-IDF but for now let us concentrate on the this basic version. 

tf-idf(t, d) = tf(t, d) * log(N/(df + 1)) 

Semantic similarity (SemSim): 

A review sentence and a tip are semantically similar, when they are describing the same 

concept, even if they do not use exactly the same keywords. For instance, when discussing ramen 

noodles, some may choose to use “broth”, while others use “soup”, although both refer to the same 

concept. There are two main challenges in determining semantic similarity: first, identifying 

automatically concepts that are important to each entity; second, finding the words that are used to 

describe the concepts in text. To deal with these challenges, seek an unsupervised approach that can 

work across different domains. Inspired by the work in text mining, propose to discover the latent 

concepts from text using topic modelling.  

TABLE 1:Example Topics for Restaurant Reviews 

Topic# Top 5 keywords 

1 friendly,staff, good, food, homely, environment 

2 well, food, good, interior, design, nice, environment, soo, quite, fakafaka, 
background, music, good 

3 man, foodie, like, arabian, master, nice, place, environment, food, quality, 
good, specially, staff’s, behaviour, nice, good, quality 

4 ordered, pizza, unable, serve, ordered, set, menu, took, one, hour, serve, 
set, menu, food, quantity, poor, please, develop, qualities, customers 

5 place, much, comfortable, food, delicious, every, item, tasty, pizza, set, 
menu, best, important, thing, behavior, friendly, good, place, environment 

 

TABLE 2:  Example Important Features for Sentiment Classification 

Sentiment Features 

Positive best, good, nice, -est, all 

Negative not, over, but, not worth 
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While there are several potential topic models, here describe an approach based on the well-

known Latent Dirichlet Allocation (LDA). For illustration, in Table 1, it shows an example of 

topics discovered from the Restaurant Reviews. Due to space limitation, it shows five out of 23 

topics learned from the restaurant’s tips. The topics reflect: (1) Friendly staff, good food and 

homely environment; (2) Well The Food was Good Interior design is nice.  Environment was soo 

quite Fakafaka. Background music was too good; (3) The man who is foodie like me for him 

arabian master is a nice place. Environment and food quality is too good. Specially their staffs’ 

behaviour are so nice. Good environment, quality food and and su...; (4) the ordered pizza and they 

were unable to serve then ordered set menu and then they took more than one hour to serve that 

setmenu.. and food quatity was so poor. please develop these quAlities.customers w...; and (5) This 

place is too much comfortable & food is delicious.. Every Item Is tasty & pizza or set menu is 

Best... & most important Thing is Their behavior is friendly..It is very good place..environment is 

... . This small example serves to demonstrate that the topics do reflect the pertinent concepts in a 

restaurant.  

LDA associates each tip t with a probability distribution Ɵt over the topics, which captures 

which topics are most important for t. Given the topics, and the corresponding language model for 

each topic as it is learnt from the tips, it can estimate the topic distribution Ɵs for each review 

sentence s, which captures how well a sentence s reflects the topics being discussed in the corpus of 

tips. To measure the semantic similarity between a review sentence and a tip, measure the similarity 

of the topic distributions Ɵs and Ɵt. A commonly used distance measure between two probability 

distributions is the Jensen-Shannon Divergence (JSD). Intuitively, a sentence and a tip are 

semantically similar if their topic distributions can describe each other well. The lower the 

divergence, the greater is the similarity. Therefore, here have: 

SemSim(s,t) = 1 – JSD(Ɵs,Ɵt). 

Jensen–Shannon divergence: 

In probability theory and statistics, the Jensen–Shannon divergence is a method of measuring the 

similarity between two probability distributions. It is also known as information 

radius (IRad) or total divergence to the average. It is based on the Kullback–Leibler divergence, 

https://en.wikipedia.org/wiki/Johan_Jensen_(mathematician)
https://en.wikipedia.org/wiki/Claude_Shannon
https://en.wikipedia.org/wiki/Probability_theory
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Johan_Jensen_(mathematician)
https://en.wikipedia.org/wiki/Claude_Shannon
https://en.wikipedia.org/wiki/Probability_distribution
https://en.wikipedia.org/wiki/Kullback%E2%80%93Leibler_divergence
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with some notable (and useful) differences, including that it is symmetric and it always has a finite 

value. The square root of the Jensen–Shannon divergence is a metric often referred to as Jensen-

Shannon distance. 

Consider the set of probability distributions where A is a set provided with some σ-algebra of 

measurable subsets. In particular it can takes A to be a finite or countable set with all subsets being 

measurable. 

The Jensen–Shannon divergence (JSD) is a symmetrized and smoothed version of the Kullback–

Leibler divergence. It is defined by 

JSD(P || Q) = 1

2
 𝐷(𝑃 || 𝑀) +  

1

2
 𝐷(𝑄 || 𝑀) 

Where M = 1

2
(𝑃 + 𝑄) 

A generalization of the Jensen–Shannon divergence using abstract means (like the geometric or 

harmonic means) instead of the arithmetic mean was recently proposed.The geometric Jensen–

Shannon divergence (or G-Jensen–Shannon divergence) yields a closed-form formula for Gaussian 

distributions by taking the geometric mean. 

A more general definition, allowing for the comparison of more than two probability distributions, 

is: 

 

where 𝜋1 … 𝜋𝑛are weights that are selected for the probability distributions and 𝑃1 … 𝑃𝑛is 

the Shannon entropy for distribution . For the two-distribution case described above, 

 
Sentiment similarity (SentSim): 

 A matching pair of review sentence and tip should also represent the same sentiment. 

Sentiment extraction from text is an active area of research. Here, cast the problem as a 

classification problem, where the goal is to predict the sentiment (positive or negative) of a sentence 

or a tip. Thus have two classes c+ and c-.Use a maximum entropy classifier (MEM), which has been 

https://en.wikipedia.org/wiki/Metric_(mathematics)
https://en.wikipedia.org/wiki/Sigma-algebra
https://en.wikipedia.org/wiki/Kullback%E2%80%93Leibler_divergence
https://en.wikipedia.org/wiki/Kullback%E2%80%93Leibler_divergence
https://en.wikipedia.org/wiki/Shannon_entropy
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demonstrated to work well for sentiment classification in text, using N-gram features (both letter 

Ngrams and word N-grams). To illustrate these features, in Table 2, here show several features 

found to be important (high feature weight) for each class. Letter N-grams are prefixed by a dash. 

For the positive class, here words such as “so” and “best”, as well as the superlative suffix (letter N-

gram) “-est”. For the negative class, here negations, such as “not”, or words with negative 

connotation, such as “over” or “but”.  

Given a document d (a sentence or a tip), the MEM classifier outputs conditional 

probabilities P(c+|d) and P(c-|d)for the positive and negative classes, where P(c+|d) + P(c-|d) = 1. 

Given the classifier output for a document d, transform the probability P(c+|d) ∈ [0,1] into a 

polarity value polarity(d) = 2P(c+|d) - 1, ranging from -1 (extremely negative) to 1 (extremely 

positive). For P(c+|d) close to 1/2, the polarity is close to zero, which agrees with an intuition that 

in these cases the document has neutral polarity. Here define the sentiment similarity between a 

sentence s and a tip t as the product of their polarities: it approaches 1 when the sentence and the tip 

polarities are similar; it approaches - 1 when their polarities are opposite; it approaches 0 when the 

tip or the sentence polarity is neutral. Therefore, here have:  

SentSim(s,t) = polarity(s) ×polarity(t). 

Matching function:  

Having defined the three main criteria for matching (syntactic, semantic, and sentiment), it 

would like to combine them to determine whether a review sentence s and a tip t match or not. One 

principled way to combine the three criteria is through a supervised binary classification 

framework, with two classes match and non-match, using the three features defined above: 

syntactic similarity SynSim(s,t), semantic similarity SemSim(s,t)  and sentiment similarity 

SentSim(s,t). For a sentence-tip pair (s,t) the classifier estimates the matching probability P(s,t). 

The binary mapping function F(s,t) is thus defined in terms of the matching probability, using on a 

threshold ƞ, as follows: 

F(s,t) = 1; if P(s,t)>ƞ;  

0; otherwise: 

Herediscuss the choice of ƞ in the experiments. 
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Matching: 

 Matching between a review sentence and a tip is by itself a challenging problem. The 

objective in this experiment is to establish that achieve a reasonable level of quality in matching, 

such that the reviews selected by the coverage algorithms would be a good reflection of the covered 

tips. To build the matching classifier, it generates the three real-valued features described in Section 

4. For semantic similarity, train LDA topic models using the MALLET toolbox. Because topic 

modeling is probabilistic, average the semantic similarity over ten runs. To determine the sentiment 

polarity of each sentence and tip, train a sentiment classifier using the Stanford Classifier toolkit 

with textual features (word and letter n-grams). To train the matching classifier, sample 23 entities, 

and for each entity sample 40 sentence-tip pairs sharing at least one common word. Assume no 

match otherwise. For these 1,000 pairs, it gets three judges to label whether the pairs match in 

meaning, and take the majority label as the ground truth. Finally, it uses the real-valued features and 

the majority labels to train the matching classifier using the MEM classifier. Based on the feature 

weights learned by the classifier, find that among the three features, semantic similarity is the most 

important, followed by syntactic, and lastly sentiment. To validate the effectiveness of the matching 

classifier, it conducts a five-fold validation, with 80:20 split between training and testing in each 

fold. As metrics, use precision and recall at the pair level. Precision is the fraction of true matching 

pairs within the set of classified matching pairs. Recall is the fraction of true matching pairs found 

by the classifier within the set of all true matching pairs. Because the objective of matching is to 

determine which review sentences match a tip, it is important to have high precision, so it can be 

confident that the reviews selected by the algorithms actually reflect the underlying tips.  

Number of topics: 

Here study the performance of matching classifier as vary the number of topics used for the 

semantic similarity. The performance for 20-40 topics is better than for 10 (which may underfit), or 

for 50 (which may overfit). The results for 20 topics are slightly better, especially in terms of 

precision, which is the main concern. Subsequently, it shows the results for 23 topics.  
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TABLE 3 :Performance of Matching Classifier 

                Threshold                              Matching Pairs                             Coverable 

ƞ Precision Recall Tips 

0.70 47.8% 32.3% 75% 

0.65 41.8% 29.5% 79% 

0.60 32.3% 24.4% 81% 

0.55 36.8% 28.0% 88% 

0.50 37.3% 27.2% 92% 

 

Threshold ƞ: 

 This experiment with different values for the threshold h on the probability of matching 

P(s,t). Table 3 shows the precision and recall of the matching classifier at different values of h. If 

they were to skip the matching classification, and simply take all the pairs with at least one 

common word as matching, get a precision of only 43%, which means more than half of all 

matching pairs would be incorrect. As increase the threshold h, the precision improves 

significantly. If it would likes at least three-quarters of matching pairs to be correct, need to set the 

threshold at 0.65 of higher. At this threshold, the recall is low at 23%, but this can be compensated 

by the fact that a tip may be covered by many different sentences. The last column shows the 

percentage of tips that are covered by at least one sentence in some review. At 0.65, cover 83.5 

percent of all tips, a substantial subset. In the following, present results for h ¼ 0:65. It also 

experimented with temporal similarity (how close in time a tip and a review were posted) as an 

additional feature for the matching classifier. It found that it has essentially no effect on the 

accuracy, which remains practically identical for h ¼ 0:65. To get an intuitive sense of the matching 

quality, show some examples of matching pairs for the burger joint Shake Shack in Table 4. The 

first pair discuss how good the fries are. The second pair discuss the long waiting times, while the 

third pair discuss the mushroom burger. These examples showcase how the features, i.e., syntactic, 

semantic, and sentiment similarity, help to identify relevant matching pairs. 
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3.1.4 Coverage and Efficiency:  

Given the matching between review sentences and tips, now investigate the effectiveness of 

these algorithms in terms of coverage and efficiency. First, compare the 

EFFMAXCOVERAGEformulation with the EFFSETCOVER formulation. Then, compare the proposed 

greedy algorithm against the optimal solution, and then against the baselines. Finally, show a case 

study to provide an intuitive sense of the kind of results that algorithm produces compared to those 

of the baselines. 

EFFMAXCOVERAGE Vs. EFFSETCOVER: 

In this section, compare the EFFMAXCOVERAGE and EFFSETCOVER formulations. For the 

EFFMAXCOVERAGE problem, set K = 5, a number of reviews that can be consumed quickly, while 

providing sufficient information about an item. The goal is to compare this set against one that 

covers all the tips, both in terms of size and coverage. To avoid introducing the effects of specific 

algorithmic techniques into the comparison, compare the optimal solutions, using the ILP 

formulation for both problems.  

TABLE 4:ILP-EffMaxCover: Entities with Optimal Solutions 

Efficiency Threshold α 

 0.5 0.6 0.7 0.8 0.9 1.0 

ILP-EffMaxCoveravg 67% 59% 51% 43% 35% 27% 

ILP-EffMaxCoverbag 67% 59% 51% 43% 35% 27% 

ILP-EffMaxCovermin 67% 59% 51% 43% 35% 27% 

 

TABLE 5: ILP-EffSetCover: Entities with Optimal Solutions 

Efficiency Threshold α 

 0.5 0.6 0.7 0.8 0.9 1.0 

ILP-EffSetCoveravg 30% 27% 23% 20% 16% 12% 

ILP-EffSetCoverbag 17% 14% 12% 9% 7% 5% 

ILP-EffSetCovermin 3% 2% 2% 2% 1% 1% 
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The first issue that need to address is that an optimal solution does not always exist. Table 4 

shows the percentage of the 23 entities, for which ILP-EffMaxCover can discover an optimal 

solution for the three efficiency functions (average, bag, and minimum).Here focus on α ≥0.5, 

which is the more interesting range. The table shows that at efficiency threshold α = 0.5, there 

exists an optimal solution for 67 percent of the entities. Of the 5 entities for which an optimal 

solution cannot be obtained, nine are due to the two-hour cutoff that impose on the lp_solve 

package in order to avoid infinite running time for large problem sizes. These percentages are 

calculated from the constraints 6 and 7 which are mentioned in 3.1.2. The min EffMaxCover is 

calculated from both the Effavg and Effbag. For the last entity, there is no optimal solution that can 

satisfy the constraints. As expected, as there is an increase α, the percentage of optimal solutions 

decreases monotonically, as there are fewer and fewer entities that can satisfy the increasingly 

stringent efficiency constraint. Table 5 shows the percentage of entities, for which ILP-EffSetCover 

can discover an optimal solution. The ILP solver terminates under two hours in all cases, therefore 

the cases where there is no optimal solution are due to the non-existence of such a solution. Note 

that the percentages are much lower than those for ILP-EffMaxCover, especially for larger α. This 

implies that requiring perfect coverage is too stringent, since in most cases such a solution cannot 

be found.  

Now investigate the level of coverage achieved by ILP-EffMaxCover as a fraction of the full 

coverage. As a representative, use ILP-EffMaxCoveravg, but similar conclusions can be drawn for 

other efficiency functions. In conclusion, find that the EFFMAXCOVERAGE formulation is the 

appropriate formulation for the problem considered. Obtaining a set of reviews with full coverage is 

often not feasible, and when feasible it results in a large number of reviews. Moreover, 

EFFMAXCOVERAGE, even for small values of K, produces a set of reviews with significant coverage 

of the tips. 

EFFMAXCOVERAGE: ILP vs. Greedy: 

While ILP produces an optimal solution, it suffers from high running time. On the other 

hand, the greedy algorithm is much more efficient, but it produces an approximate solution. Now 

measure experimentally how closely the greedy algorithm can approximate the optimal solution by 

ILP. In particular, measure two quantities. The first quantity, coverage approximation ratio, takes 

the ratio of the coverage by Greedy-EffMaxCover to that by ILP-EffMaxCover. The second 



  Review Selection Using Micro-Reviews 

Gudlavalleru Engineering College   28 

 

quantity, efficiency approximation ratio, is a similar measurement on the efficiency. Both 

measurements are averaged across the 23 entities (i.e., the 5 percent of entities with optimal results 

at α = 0.5 in Table 1). These ratios measure how closely the greedy algorithm approximates the 

optimal solutions. Table 8 shows that both the coverage and efficiency approximation ratios are 

very close to 1 for any α. This means that in practical terms, the greedy solution of EffMaxCover is 

essentially identical to the ILP solution. 

TABLE 6:Greedy vs ILP: Approximation Ratios (K=5) 

                                Coverage Approx. Ratio                                    Efficiency Approx. Ratio 

α Effavg Effbag Effmin Effavg Effbag Effmin 

0.5 0.96 0.96 0.98 1.04 1.01 1.02 

0.6 0.95 0.97 0.99 1.03 1.00 1.00 

0.7 0.97 0.97 1.00 1.01 1.00 1.00 

0.8 0.98 0.98 1.00 1.00 1.00 1.00 

0.9 0.97 0.98 1.00 1.00 1.00 1.00 

1.0 1.00 1.00 1.00 1.00 1.00 1.00 

 

3.1.5 Greedy-EffMaxCover: Parameter Analysis: 

There are two ways in which Greedy-EffMaxCover controls the efficiency of the selected 

set of reviews. The first is by the threshold a, which guarantees the efficiency of the set is at least α. 

The second is by the parameter β which controls the sensitivity of the selection process to the 

efficiency of the next review to be added to the set. In the following, study the effect of the 

parameters α and β.  

EffMaxCover: Varying α: 

 To isolate the effect of α, fix β = 0, making the cost a constant, independent of the 

efficiency. Here vary α from 0.5 to 1.0 for K =5. However, coverage monotonically decreases, 

since the constraint on a disqualifies some of the higher-coverage, but lower-efficiency reviews. 

Furthermore, as a increases, the percentage of entities for which a result that satisfies all the 

constraints can be found, also decreases. For large values of α, i.e., α> 0:8, the percentage of 
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entities with a solution drops below 85%, which is too limiting. Therefore, subsequently, search for 

a suitable setting in the range 0:5 ≤ α ≤ 0:8. Among the different ways of aggregating efficiency for 

Greedy-EffMaxCover, observe Effavg and Effbag behave similarly, and slightly differently from 

Effmin. The Effmin tends to have higher efficiency but lower coverage. This is due to the fact that 

every selected review has to meet the efficiency threshold, reducing the set of available candidate 

reviews. In contrast, the other two algorithms consider the efficiency of the set as a whole, and they 

may select reviews with high coverage that have efficiency below α, if the reviews already in the 

set have high efficiency. If there is a strict requirement on efficiency, Effmin is probably the better 

choice. Otherwise, Effavg and Effbag are slightly better with their higher coverage. Here use Effavg in 

the subsequent analysis, due to its slightly higher coverage.  

EffMaxCover: Varying β: 

Now study the effect of β on the performance of the algorithm, for different values of α. At 

β = 0, the cost is a constant, and rely entirely on α to maintain efficiency. As  increase β, the greedy 

selection of reviews will increasingly be sensitive to the cost (loss in efficiency). Fig. 3 shows that 

for all values of α, asβ increases, the efficiency increases while the coverage decreases. 

Interestingly, the gain in efficiency outpaces the loss in coverage. For example, for α = 0:5, from β 

= 0 to β = 1, efficiency increases from 0.54 to 0.76 (efficiency gain of 0.22), while the coverage 

reduces from 0.68 to 0.62 (coverage loss of 0.06). This shows β is an effective way to gain 

efficiency with minimal loss in coverage.  

3.2 IMPLEMENTATION: 

This project is implemented using python. Here, the dataset is "reviews-tips.xlsx".  First, 

here read the Excel page using python. Using xlrd module in the python, one can retrieve 

information from a spreadsheet. For example, reading, writing or modifying the data can be done in 

Python.  

3.2.1 Excel Documents: 

An Excel spreadsheet document is called a workbook which is saved in a file 

with .xlsx extension. The first row of the spreadsheet is mainly reserved for the header, while the 

first column identifies the sampling unit. Each workbook can contain multiple sheets that are also 
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called worksheets. A box at a particular column and row is called a cell, and each cell can include a 

number or text value. The grid of cells with data forms a sheet. 

The active sheet is defined as a sheet in which the user is currently viewing or last viewed 

before closing Excel. 

Reading from an Excel file: 

First, here it needs to write a command to install the xlrd module. 

pip install xlrd 

Creating a Workbook:  

A workbook contains all the data in the excel file. Create a new workbook from scratch, or 

create a workbook from the excel file that already exists. 

Code: 

 

Explanation: 

  In the above example, First, imported the xlrd module and defined the location of the file. 

Then opened the workbook from the excel file that already exists. 

Sheet Object: 

Contains the data for one worksheet. 

class Sheet(book, position, name, number) 

In the cell access functions, “rowx” is a row index, counting from zero, and “colx” is 

acolumn index, counting from zero. Negative values for row/column indexes and slice positions are 

supported in the expected fashion.  
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For information about cell types and cell values, refer to the documentation of the Cell 

class. 

Access Sheet objects via the Book Object that was returned when it called 

open_workbook().  

This sheet object consists of some methods are  

Sheet.name 

Name of sheet. 

Sheet.ncols 

Number of columns in sheet. A column index is in range(thesheet.ncols). 

Sheet.nrows 

Number of rows in sheet. A row index is in range(thesheet.nrows). 

Sheet.cell(rowx, colx) 

Cell object in the given row and column. 

Sheet.cell_type(rowx, colx) 

Type of the cell in the given row and column. Refer to the documentation of the Cell class. 

Shett.cell_value(rowx, colx) 

Value of the cell in the given row and column. 

Sheet.row(rowx) 

Returns a sequence of the Cell objects in the given row. 

Sheet.row_label_ranges 

List of address ranges of cells containing row labels. 

For more details, see <i>col_label_ranges</i> above. 
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Sheet.row_slice(rowx, start_colx=0, end_colx=None) 

Returns a slice of the Cell objects in the given row. 

Sheet.row_types(rowx, start_colx=0, end_colx=None) 

Returns a slice of the types of the cells in the given row. 

Sheet.row_values(rowx, start_colx=0, end_colx=None) 

Returns a slice of the values of the cells in the given row. 

Sheet.col(colx) 

Returns a sequence of the Cell objects in the given column. 

Sheet.col_slice(colx, start_rowx=0, end_rowx=None) 

Returns a slice of the Cell objects in the given column. 

Sheet.col_types(colx, start_rowx=0, end_rowx=None) 

Returns a slice of the types of the cells in the given column. 

Sheet.col_values(colx, start_rowx=0, end_rowx=None) 

Returns a slice of the values of the cells in the given column. 

Code: 

 

 



  Review Selection Using Micro-Reviews 

Gudlavalleru Engineering College   33 

 

Explanation: 

There are two columns in this excel sheet named as Reviews, Tips. Reviews column 

consists of set of reviews and Tips column consists of set of tips. Now, append the set of reviews to 

a list named as reviews and append the set of tips to a list named as tips. 

3.2.2 Python Regular Expressions: 

 The regular expressions can be defined as the sequence of characters which are used to 

search for a pattern in a string. The module re provides the support to use regex in the python 

program. The re module throws an exception if there is some error while using the regular 

expression. 

The re module must be imported to use the regex functionalities in python. 

 

Regex Functions: 

The following regex functions are used in the python. 

match: 

 This method matches the regex pattern in the string with the optional flag. It returns true if a 

match is found in the string otherwise it returns false. 

search: 

 This method returns the match object if there is a match found in the string. 

findall: 

 It returns a list that contains all the matches of a pattern in the string. 

split: 

 Returns a list in which the string has been split in each match. 

sub: 
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 Replace one or many matches in the string. 

The findall() function:  

This method returns a list containing a list of all matches of a pattern within the string. It 

returns the patterns in the order they are found. If there are no matches, then an empty list is 

returned. 

 In this code, review is the parameter for this function. 

Code: 

Eff = [] 

cov = [] 

y = 0 

c1 = 0 

RR = [] 

pp = 0 

def common(a, b): 

 c = [value for value in a if value in b] 

             return c 

for i in range(len(reviews)): 

 rr = reviews[i].lower() 

 if ("not" in rr or "bad" in rr): 

                 del(rr) 

                 pp = pp + 1 

             else: 

                 R1 = rr.split('.') 

                 c1 = 0 

                 y = 0 

                 for i in range(len(R1)): 

                      p = re.findall(r"[\w']+", R1[i]) 

                      d = common(p, tips1) 

                      count = len(d) 
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                      if (count > 1 or count == 1): 

                           y += 1 

                       c1 = c1 + count 

                   if (c1 > 1 or c1 == 1): 

                        Eff.append(c1 / y) 

                   else: 

                        Eff.append(0.0) 

                   cov.append(c1 / len(tips)) 

S=0 

z = 0 

b = 0.5 

for z in range(len(reviews) - pp): 

 gain = cov[S] + cov[z] - cov[S] 

             S = S + 1 

             cost = b * (1 - Eff[z]) + (1 - b) 

             if(cost == 0): 

                 RR.append(0.0) 

             else: 

                 RR.append(gain/cost) 

 

Explanation: 

Here, considered two lists Eff, cov as an empty lists initially. Variable y represents relevant 

sentences in each review and c1 represents count of tips covered by each review.  

Common method: 

 This method counts the number of tips covered by each review. Each review and tips lists 

are the parameters passed to this method. In the variable count, it stores the count of total number of 

tips covered by each review. 
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 Variable R1 is used to split the each sentence in each review. Then, it is easy to verify 

whether the sentence is relevant sentence or not. So, for this, split method is used. 

split(): 

split() method returns a list of strings after breaking the given string by the specified 

separator. 

Syntax : 

str.split(separator, maxsplit) 

Parameters : 

separator: 

It is a delimiter. The string splits at this specified separator. If it is not provided then any 

white space is a separator. 

maxsplit: 

It is a number, which tells us to split the string into maximum of provided number of times. 

If it is not provided then there is no limit. 

Matching Reviews and Tips: 

Here view a review R as a set of sentences R={s1,...s|R|} and use ⋃s to denote the union of 

all review sentences from the reviews in R. Define a matching function F:⋃s X T → {0,1} , where 

for a sentence s ∈⋃s and a tip t ∈ T here have:  

F(s,t)=1; if s and t are similar; 

0; otherwise. 

In this matching function, if a sentence and tip have similar words then it count is 

incremented. The common() function which counts the number of similar words present in the 

sentence. This function takes reviews and tips as parameters.   

Calculating Efficiency: 

For a review R, let Rr be the set of “relevant” sentences which cover at least one tip. Define 

the efficiency Eff(R) of the review R as the fraction of “relevant” sentences in R. Formally: 
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𝐸𝑓𝑓(𝑅) =  
|𝑅𝑟|

|𝑅|
 

Calculating Coverage: 

 Define the coverage Cov(R) of review R as the fraction of tips |TR|/|T| covered by the review 

R. It can extend this definition to the case of a collection of reviews. For a set of reviews S ⊆ RS, 

define the coverage of the set S as:  

𝐶𝑜𝑣(𝑆) =   
| ⋃ 𝑇𝑅|𝑅∈S

|𝑇|
 

that is, the fraction of tips covered by the set S. 

 In this code, Efficiency and Coverage values are append to a lists named Eff and cov. If a 

review which cover at least one tip then it calculates Efficiency. Otherwise, it takes 0. 

Code: 

 

Explanation: 

Consider d as a dictionary. 

3.2.3 Python Dictionary:  

Dictionary is used to implement the key-value pair in python. The dictionary is the data type 

in python which can simulate the real-life data arrangement where some specific value exists for 

some particular key. 
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In other words, say that a dictionary is the collection of key-value pairs where the value can 

be any python object whereas the keys are the immutable python object, i.e., Numbers, string or 

tuple. 

Dictionary simulates Java hash-map in python. 

Creating the dictionary:  

The dictionary can be created by using multiple key-value pairs enclosed with the small 

brackets () and separated by the colon (:). The collections of the key-value pairs are enclosed within 

the curly braces {}. 

Accessing the dictionary values: 

The data can be accessed in the list and tuple by using the indexing. However, the values 

can be accessed in the dictionary by using the keys as keys are unique in the dictionary. 

Updating dictionary values: 

The dictionary is a mutable data type, and its values can be updated by using the specific 

keys. 

 In this code, the key is coverage value and the value is review. So, it prints the set of 

reviews which have Efficiency with maximum coverage value. 

Code for Cloning the reviews: 

 

Explanation: 

 In python, there are various ways of copying or cloning a list in Python. These various ways 

of copying takes different execution time, so compare them on the basis of time. 
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Using slicing technique: 

This is the easiest and the fastest way to clone a list. This method is considered when it 

wants to modify a list and also keep a copy of the original. In this make a copy of the list itself, 

along with the reference. This process is also called cloning. This technique takes about 0.039 

seconds and is the fastest technique. 

Using the extend() method: 

The lists can be copied into a new list by using the extend() function. This appends each 

element of the iterable object (e.g., another list) to the end of the new list. This takes around 0.053 

second to complete. 

Using the list() method: 

This is the simplest method of cloning a list by using the builtin function list(). This takes 

about 0.075 seconds to complete. 

Using the method of Shallow Copy: 

This method of copying using copy. copy is well explained in the article Shallow Copy. 

This takes around 0.186 seconds to complete. 

Using list comprehension: 

The method of list comprehension can be used to copy all the elements individually from 

one list to another. This takes around 0.217 seconds to complete. 

Using the append() method: 

This can be used for appending and adding elements to list or copying them to a new list. It 

is used to add elements to the last position of list. This takes around 0.325 seconds to complete and 

is the slowest method of cloning. 

Using the copy() method: 

The inbuilt method copy is used to copy all the elements from one list to another. This takes 

around 1.488 seconds to complete. 

Using the method of Deep Copy: 

https://www.geeksforgeeks.org/copy-python-deep-copy-shallow-copy/
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This method of copying is well explained in the article Deep Copy. This takes around 10.59 

seconds to complete and is the slowest method of cloning. 

Here, the slicing method is used because it is the fastest technology. Reviews are sliced and 

copied into a variable named as reviewTexts. 

3.2.4 Matplotlib: 

Matplotlib is an amazing visualization library in Python for 2D plots of arrays. Matplotlib is 

a multi-platform data visualization library built on NumPy arrays and designed to work with the 

broader SciPy stack. 

One of the greatest benefits of visualization is that it allows us visual access to huge 

amounts of data in easily digestible visuals. Matplotlib consists of several plots like line, bar, 

scatter, histogram etc. 

Matplotlib can be used in Python scripts, Python and IPython shell, Jupyter Notebook, web 

application servers and GUI toolkits.  

matplotlib.pyplotis a collection of command style functions that make matplotlib work like 

MATLAB. Each pyplot function makes some change to a figure: e.g., creates a figure, creates a 

plotting area in a figure, plots some lines in a plotting area, decorates the plot with labels, etc. 

 

In matplotlib.pyplot various states are preserved across function calls, so that it keeps track 

of things like the current figure and plotting area, and the plotting functions are directed to the 

current axes. Majority of plotting commands in pyplot have MATLAB analogs with similar 

arguments.  

Bar Plot: 

A bar chart or bar graph is a chart or graph that presents categorical data with rectangular 

bars with heights or lengths proportional to the values that they represent. The bars can be plotted 

vertically or horizontally. 

https://www.geeksforgeeks.org/copy-python-deep-copy-shallow-copy/
https://matplotlib.org/api/_as_gen/matplotlib.pyplot.html#module-matplotlib.pyplot
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A bar graph shows comparisons among discrete categories. One axis of the chart shows the 

specific categories being compared, and the other axis represents a measured value. 

Matplotlib API provides the bar() function that can be used in the MATLAB style use as 

well as object oriented API. The signature of bar() function to be used with axes object is as 

follows  

ax.bar(x, height, width, bottom, align) 

The parameters to the function are 

x sequence of scalars representing the x 
coordinates of the bars. align controls if x is the 

bar center (default) or left edge. 
height scalar or sequence of scalars representing the 

height(s) of the bars. 
width scalar or array-like, optional. the width(s) of the 

bars default 0.8 
bottom scalar or array-like, optional. the y coordinate(s) of 

the bars default None. 
align {‘center’, ‘edge’}, optional, default ‘center’ 

 

The function returns a Matplotlib container object with all bars. 

 

Here, x-coordinate consists of reviews. y-coordinate consists of coverage values. 

3.2.5 Python GUI - tkinter: 

 Python offers multiple options for developing GUI (Graphical User Interface). Out of all the 

GUI methods, tkinter is the most commonly used method. It is a standard Python interface to the Tk 

GUI toolkit shipped with Python. Python with tkinter is the fastest and easiest way to create the 

GUI applications. Creating a GUI using tkinter is an easy task. 

To create a tkinter app: 
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1. Importing the module – tkinter 

2. Create the main window (container) 

3. Add any number of widgets to the main window 

4. Apply the event Trigger on the widgets. 

Importing tkinter is same as importing any other module in the Python code.  

 

There are two main methods used which the user needs to remember while creating the Python 

application with GUI. 

1. Tk(screenName=None,  baseName=None,  className=’Tk’,  useTk=1): To create a main 

window, tkinter offers a method ‘Tk(screenName=None,  baseName=None, 

 className=’Tk’,  useTk=1)’. To change the name of the window, change the className to 

the desired one. The basic code used to create the main window of the application is: 

root =Tk() where root is the name of the main window object 

2. mainloop(): There is a method known by the name mainloop() is used when this application is 

ready to run. mainloop() is an infinite loop used to run the application, wait for an event to 

occur and process the event as long as the window is not closed. 

root.mainloop() 

There are a number of widgets which can put in this tkinter application. Some of the major widgets 

are explained below: 

a) Entry: 

It is used to input the single line text entry from the user.. For multi-line text input, Text 

widget is used. 

The general syntax is: 

w=Entry(master, option=value) 

master is the parameter used to represent the parent window. 

There are number of options which are used to change the format of the widget. Number of options 

can be passed as parameters separated by commas. Some of them are listed below. 

• bd: to set the border width in pixels. 
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• bg: to set the normal background color. 

• cursor: to set the cursor used. 

• command: to call a function. 

• highlightcolor: to set the color shown in the focus highlight. 

• width: to set the width of the button. 

• height: to set the height of the button. 

Code: 

reviews_field = Entry(root) 

tips_field = Entry(root) 

b)Label:  

It refers to the display box where put any text or image which can be updated any time as 

per the code. 

The general syntax is: 

w=Label(master, option=value) 

master is the parameter used to represent the parent window. 

There are number of options which are used to change the format of the widget. Number of options 

can be passed as parameters separated by commas. Some of them are listed below. 

• bg: to set he normal background color. 

• bg to set he normal background color. 

• command: to call a function. 

• font: to set the font on the button label. 

• image: to set the image on the button. 

• width: to set the width of the button. 

• height” to set the height of the button. 

Code: 

Create a Reviews Label: 

reviews = Label(root, text=”Reviews”, bg=”light green”) 

Create a Tips Label: 

tips = Label(root, text=”Tips”, bg=”light green”) 
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c)grid() method: 

The Grid geometry manager puts the widgets in a 2-dimensional table. The master widget is split 

into a number of rows and columns, and each “cell” in the resulting table can hold a widget. 

The grid manager is the most flexible of the geometry managers in Tkinter. 

 reviews.grid(row=1, column=0) 

tips.grid(row=2, column=0) 

The grid method is used for placing the widgets at respective positions in table like structure . 

d)bind method: 

 Binding function is used to deal with the events. Here it can binds Python’s Functions and 

methods to an event as well as it can binds these functions to any particular widget. 

Reviews_field.bind(“<Return>”, focus1) 

Whenever the enter key is pressed the call the focus1 function. 

e)Button: 

To add a button in this application, this widget is used. 

The general syntax is: 

w=Button(master, option=value) 

master is the parameter used to represent the parent window. 

There are number of options which are used to change the format of the Buttons. Number of 

options can be passed as parameters separated by commas. Some of them are listed below. 

• activebackground: to set the background color when button is under the cursor. 

• activeforeground: to set the foreground color when button is under the cursor. 

• bg: to set he normal background color. 

• command: to call a function. 

• font: to set the font on the button label. 

• image: to set the image on the button. 

• width: to set the width of the button. 

• height: to set the height of the button. 

Code: 
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submit = Button(root, text=”Submit”, fg=”Black”, bg=”Red”, command=insert1) 

submit.grid(row=8, column=1) 

 

Load the excel spreadsheet: 

 To add the values into spreadsheet, consider one empty excel spredsheet by using 

load_workbook(). 

wb = load_workbook(‘C:\\ Users\\Arja\\Desktop\\excel3.xlsx’) 

 load_workbook( ) function is used when user have to access an MS Excel file in openpyxl module. 

The excel spreadsheet ‘excel3’ is automatically selected using workbook.active since it is the first 

sheet available. This is the most common way of opening a spreadsheet.   

sheet = wb.active 

Resize the width of columns in excel spreadsheet: 

def excel(): 

 sheet.column_dimensions[‘A’].width = 30 

 sheet.column_dimensions[‘B’].width = 10 

 sheet.cell(row=1, column=1).value = “Reviews” 

 sheet.cell(row=1, column=2).value = “Tips” 

In the excel spreadsheet, first column named as Reviews and second column named as Tips. 

focus_set() and focus_get() method: 

 Tkinter has a number of widgets to provide functionality in any GUI. It also supports a 

variety of universal widget methods which can be applied on any of the widget. 

focus_get() and focus_set() methods are also universal widget methods. They can also be applied 

on Tk() method. 
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focus_set() method:  

This method is used to set the focus on the desired widget if and only if the master window 

is focused. 

Syntax: 

widget.focus_set() 

Code: 

def focus1(event): 

 tips.field.focus_set() 

Set the focus on the tips_field box. 

Inserting the data into excel spreadsheet: 

def insert1(): 

 if(reviews_field.get() == “” and tips_field.get() == “”): 

  print(“empty input”) 

 else: 

  current_row = sheet.max_row 

  current_column = sheet.max_column 

  sheet.cell(row=current_row + 1, column=1).value = reviews_field.get() 

  sheet.cell(row=current_row + 1, column=2).value = tips_field.get() 

  wb.save(‘C:\\ Users\\Arja\\Desktop\\excel3.xlsx’) 

  reviews_field.focus_set() 

If user not fill any entry then print “empty input” else get the values from the reviews_field and 

tips_field. Add them to the cells in the excel spreadsheet. 

Set GUI window: 

Set the background colour of GUI window: 

root.configure(background=’light green’) 

Set the title of GUI window: 
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root.title(“Review Selection Using Micro-Reviews”) 

Set the configuration of GUI window: 

root.geometry(“900×300”) 

Set the result to a Label: 

lbl_result[“text”] = i 

lbl_result = Label(root, text=””, bg=”light green”) 

lbl_result.grid(row=10, column=1, padx=100) 

Assign the efficient review to the lbl_result. 

3.3 DATA PREPARATION: 

A data set (or dataset) is a collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of the 

table represents a particular variable, and each row corresponds to a given member of the data set in 

question.  

The experiments require data coming from two different sources (reviews and micro-

reviews), concerning the same set of entities. We pick the domain of restaurants, because it is a 

popular domain where there are active platforms for reviews as well as for micro-reviews. 

The dataset is collected from https://www.kaggle.com/tuxboy/restaurant-reviews-in-dhaka-bangladesh. 

https://www.kaggle.com/tuxboy/restaurant-reviews-in-dhaka-bangladesh
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Fig1: Dataset 

Reviews are collected from the above website. Tips are considered by own. Here, consider 

only positive tips. Because, the expected output is an efficient review. So, for this only positive tips 

are considered. 
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CHAPTER - 4 

RESULTS AND DISCUSSION 

 

 

Fig 4.1:Set of reviews 

These are the set of reviews considered in this project which is shown in Fig 4.1. 

 

Fig 4.2:Set of tips 

 The above Fig 4.2 shows the set of tips. 
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Fig 4.3: Efficiency and Coverage values 

In the above figure, it prints the Efficiency and coverage values in a list. 

 

Fig 4.4: Efficient Review 

 After getting the coverage values of each review, then find the max coverage values and 

their corresponding set of reviews. For this, dictionary is used in the Fig 4.4. It prints an efficient 

review with maximum coverage value 0.46. 

 

 

Fig 4.5: Graphical Representation 

 By using matplotlib, plot a bar graph between set of reviews and coverage values. Here, x-

coordinates consists of reviews.y-coordinates consists of coverage values shown in Fig 4.5. 
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Fig 4.6: GUI window 

Users can enter the reviews and tips in the respective textfields. 

 

Fig 4.7: Final Output 

After entering reviews and tips. When the user click on the submit button it shows the 

efficient review. 
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CHAPTER – 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

Here introduce the use of micro-reviews for finding an efficient set of reviews, which is 

novel in the objective of micro-review coverage, as well as in the efficiency constraint. Here 

describe an optimal algorithm based on Integer Linear Programming. Since the problem is NP-hard, 

also propose a greedy algorithm, which is virtually identical to the optimal solutions in coverage 

and efficiency, but it is much faster computationally. Evaluation over a corpora of restaurants’ 

reviews and micro-reviews shows that approach outperforms the baselines in discovering review 

sets consisting of compact, yet informative reviews. 

 

5.2 FUTURE SCOPE: 

Specifically, more features will be extracted and grouped into feature vectors to improve 

review-level categorizations. More future work includes testing the categorization scheme using 

other datasets. 
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CHAPTER 1 

INTRODUCTION 

Transportation has been part of our life as long as humanity exists. The most common 

road vehicle for transportation is automobile. Automobile includes cars, motorbikes etc. Bikes 

are the affordable vehicles for all kinds of people. As the need of transportation increases the 

usage of bikes also increased which results in the sudden rise of automobile industries. The 

automotive industry continues to face set of challenges. Most manufacturing operations in 

automotive industries are still largely dependent on experiences-based human decisions. 

1.1 INTRODUCTION   

Python works on different platforms (Windows, Mac, Linux, Raspberry Pi, etc). Python 

has a simple syntax similar to the English language. Python has syntax that allows developers to 

write programs with fewer lines than some other programming languages.  Python runs on an 

interpreter system, meaning that code can be executed as soon as it is written. This means that 

prototyping can be very quick. Python can be treated in a procedural way, an object-orientated 

way or a functional way.  

Artificial Intelligence is an approach to make a computer, a robot, or a product to think 

how smart human think. AI is a study of how human brain think, learn, decide and work, when it 

tries to solve problems. And finally this study outputs intelligent software systems. The aim of 

AI is to improve computer functions which are related to human knowledge, for example, 

reasoning, learning, and problem-solving. The intelligence is intangible. It is composed of 

reasoning, learning, problem solving, perception and linguistic intelligence. Machine learning 

(ML) is the scientific study of algorithms that computer systems use to effectively perform a 

specific task without using explicit instructions, relying on patterns and inference instead. It is 

seen as a subset of artificial intelligence.  

Machine learning algorithms build a mathematical model based on sample data, known 

as "training data", in order to make predictions or decisions without being explicitly programmed 

to perform the task. Machine learning algorithms are used in a wide variety of applications, such 
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as email filtering, and computer vision, where it is infeasible to develop an algorithm of specific 

instructions for performing the task. Machine learning is closely related to computational 

statistics, which focuses on making predictions using computers. The study of mathematical 

optimization delivers methods, theory and application domains to the field of machine learning.   

Bike Sharing System is an emerging mode of transport in the world and most of the 

developing countries are on the path of following the western model of Bike Sharing Systems. In 

India some entrepreneurs have tried to setup a bike share system and have failed in the past as 

they have failed to use data analytics properly. There is a possibility that bike stations can be full 

or empty when a traveler comes to the station. Thus to predict the use of such system can be 

helpful for the users to plan their travels and also for the entrepreneurs to setup the system 

properly. 

The problem with every manufacturing company is about the amount of production of the 

product. If they couldn’t understand the requirement of the product before manufacturing it 

results in the incurring of losses to the companies. In this project we focused on automobile 

industry in which bikes are key roles. Our project helps the industry to predict the correct 

requirement of the product based on customer’s behavior in the previous deals. Given a dataset 

containing various 13 attributes of 6997 customers, define classification algorithms. To apply 

different classification algorithms on the bike buyer dataset then choose the best algorithms. 

Based on the accuracy which can identify whether a person is willing to buy the bike or not. 

According to, executives are dedicating marketing budgets to focus on bike retention 

campaigns. Various models designed to predict churn focus on statistical and renowned machine 

learning algorithms including Random Forest and Logistic Regression. This project focuses on 

two aspects when predicting churn within the grocery retail industry. The first is based on the 

features which will be passed on to the model. Instead of using bikes buying trends to cluster the 

individuals, these values will be created as features and are passed to the model. Therefore, for 

each bike various features are created to allow the model to learn and identify patterns per 

individual. For this reason, two datasets are created to test and evaluate how data should be 

represented to predict churn. The second aspect is the implementation of the algorithms.  
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1.2 OBJECTIVES OF THE PROJECT 

• To analyze the factors influencing the buying decision making.  

• To analyze the perception of buyers towards different bikes.  

• To obtain estimate whether a person buys a bike or not. To obtain accuracy based on 

previous data.  

• This project will help the bike stations to make the best choice. 

• Further, the model with the accuracy is implemented. 

1.3 PROBLEM STATEMENT  

 Based on previous data we can predict whether a buyer can buy a bike or not. We 

considered a dataset which is categorized so we predict that it is a classification using machine 

learning. As the need of transportation increases the usage of bikes also increased which results 

in the sudden rise of automobile industries. The automotive industry continues to face set of 

challenges. Most manufacturing operations in automotive industries are still largely dependent 

on experiences-based human decisions. This dataset consists of 13 attributes and 6997 

customers. Here we are using Random Forest Classifier because when compared to other 

algorithms this algorithm gets more accurate value and this project depends on human decisions 

where this algorithm deals with decision trees that is whether a customer will able to buy a bike 

or not. 

.   
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CHAPTER 2 

LITERATURE REVIEW 

Bike sharing is an emerging industry and it is very popular in western countries, while 

people have tried to start the same in India, we will look into some of the stats regarding how 

many people use bike sharing systems. There is a sharp increase in NextBike,Cogo BikeShare 

are some of the leading Bike Sharing systems that are currently in operation in the world.  While 

considering Indian perspective in the Bike Share industry, India has not yet adapted the 

application of this emerging industry. Currently there are a few bike share systems in India and 

still are running on test basis. 

K. Gebhert, R. Roland- In this paper, they consider regression algorithm but this project 

follows classification techniques. Main aim is to predict the bike buyers in this article. In this 

project, predict whether a bike buyer buys a bike or not. India production, bikes and parts is 

worth approximately 300 crores annually. Although far fewer bikes are sold each year, they 

account for about 75 percent of industry sales because they command much higher prices than 

bikes.  

 Two-wheelers are one of the most versatile forms of transportation. The adaptive ability 

of a motorized two-wheeler can be characterized by its usage. Its use could vary from being used 

just for commute from point A to Point B. Quickly transport small packages of goods through 

the cramped bazaar streets. The sheer pleasure of riding a motorbike with the wind blowing on 

your face, while on a pleasure ride is one of the most compelling reasons to own a two-wheeler.  

The problem of empty bike stations i.e. when a user goes to a bike station and finds no 

bikes can be solved by already predicting how many bikes will be needed on a particular day. 

There are always some outliers in predictions the system may fail in such case. Outliers can be 

like if a large group of people decide to travel from a same location via the bike sharing system 

on a random day then the predictions may fail for that day.[1] 

 J. Yoon, Fabio Pinelli -In this paper, they considered bike sharing system and applied 

various prediction models to find best algorithm for best accuracy value. They got good results 

and accuracy with random forest algorithm. The accuracy and performance has been compared 
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between the models using Root Mean Squared Logarithmic Error(RMSLE).This system includes 

the use of analytics the probability of building a successful system. The Indian two-wheeler 

industry since its beginning has evolved many folds in technology and, in the numbers being 

manufactured and produced. It has seen tremendous growth in about half a century, in 

comparison to other countries where two-wheelers are a major component of transportation.   

 The problem of full bike stations i.e. when a user goes to bike station and finds that there 

is no place to return the bike can be solved as with the predictions as if it known how many bikes 

will be needed each day then the bike redistribution can be planned accordingly. Along with this 

the problem of thefts and misuse of the systems cannot be ignored. The administrators need to 

think of various innovative ways to keep the bikes safe. The issue of safety of bike riders comes 

into consideration, bikes should always be rode with a helmet on for the protection of the 

rider.[2] 

R.Giot, R.Cherrier -Generally in bike sharing systems it is very important that the 

administrators should know how many bikes will be needed in each bike station, knowing this 

count enables them the arrange proper number of bikes at the stations and decide whether a 

particular station needs to have extra number of bike stands. So in this research work we study 

various prediction algorithms i.e. random forests, decision trees, gradient boosting machines. 

This research work focuses on which algorithm can work better for the real world problem of 

bike sharing demand prediction.[3] 
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CHAPTER 3 

PROPOSED METHOD 

Every time manual prediction takes more time to process the data so in this proposed 

system we apply machine learning and prediction algorithm like Classification to identify the 

pattern among data and then process it as per input conditions. Our project helps the industry to 

predict the correct requirement of the product based on customer’s behavior in the previous 

deals. 

3.1 METHODOLOGY 

A Classification algorithm, in general, is a function that weighs the input features so that 

the output separates one class into positive values and the other into negative values. Here we 

have the types of classification algorithms in Machine Learning: 

i. k-Nearest Neighbor 

ii. Decision Trees 

iii. Support Vector Machines 

iv. Random Forest Classifier 

i) k-Nearest Neighbor 

K-Nearest Neighbors (KNN) is one of the simplest algorithms used in Machine Learning 

for regression and classification problem. KNN algorithms use data and classify new data points 

based on similarity measures (e.g. distance function). Classification is done by a majority vote to 

its neighbors. The data is assigned to the class which has the nearest neighbors. As you increase 

the number of nearest neighbors, the value of k, accuracy might increase. 

K- Nearest Neighbor classifier predict the class label of an unknown instance by 

obtaining the K- nearest neighbor’s class. The new instance will be the labeled with the class of 

the highest frequency form the K most similar instances. 
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Fig 3.1: k-Nearest Neighbor(KNN) 

 

Advantages  

o It is simple to implement. 

o It is robust to the noisy training data 

o It can be more effective if the training data is large. 

Disadvantages  

o Always needs to determine the value of K which may be complex some time. 

o The computation cost is high because of calculating the distance between the data points 

for all the training samples. 

ii) Decision Tree 

Decision Trees are a type of Supervised Machine Learning (that is you explain what the 

input is and what the corresponding output is in the training data) where the data is continuously 

split according to a certain parameter. In a Decision tree, there are two nodes, which are the 
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Decision Node and Leaf Node. Decision nodes are used to make any decision and have multiple 

branches, whereas Leaf nodes are the output of those decisions and do not contain any further 

branches. The decisions or the test are performed on the basis of features of the given dataset. It 

is a graphical representation for getting all the possible solutions to a problem/decision based on 

given conditions. It is called a decision tree because, similar to a tree, it starts with the root node, 

which expands on further branches and constructs a tree-like structure. In order to build a tree, 

we use the CART algorithm, which stands for Classification and Regression Tree algorithm. A 

decision tree simply asks a question, and based on the answer (Yes/No), it further split the tree 

into sub-trees. 

 

 

Fig 3.2: Decision Tree 

Advantages 

a) Able to handle categorical and numerical data. 

b) Simple to understand, visualize and interpret. 

Disadvantages 

a)  Complex Decision Trees do not generalize well to the data and can result in overfitting. 

b)  Unstable, as small alterations in the data can result in a different decision trees. 
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 iii) Support Vector Machines (SVM) 

SVM have attracted a great deal of attention in the last decade and actively tested to 

various domains applications. SVMs are mostly used for learning classification, regression or 

ranking function. SVM are based on statistical learning theory and structural risk minimization 

principal and have the intent of determining the location of decision boundaries also known as 

hyper plane that produce the optimal separation of classes.  

SVM is the most robust and exact classification technique, there are many problems. The 

data analysis in SVM is based on convex quadratic programming, and it is computationally 

costly, as solving quadratic programming methods require large matrix operations as well as time 

consuming numerical Computations. 

 

 

Fig 3.3: Support Vector Machines (SVM) 

Advantages 

a) Performs well with high dimensional data. Works well with even unstructured and semi 

structure data. The kernel trick is strength of SVM. By using the kernel function to 

solve the difficult problem. 

b) The SVM model have initiation in practice, the risk of overfitting is less in SVM. 

Disadvantages 

a) Selecting the good kernel function is not easy and it take long time to train the large datasets. 

b) Difficult to understand and convert the final model, variable weights and individual impact. 
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iv) Random Forest  

Random forests is a machine learning regression method for classification that drive by 

constructing liver data into a multitude of decision trees at training time and outputting the class 

that is the mode of the classes output by individual trees . It is unexcelled in accuracy among 

current algorithms. It output classification efficiently on large liver dataset. It can handle 

thousands of input attributers without variable deletion.  

It gives estimates of what variables are important in the classification. Random Forests 

grows many classification trees. To classify a new liver object from an input vector, put the input 

vector down each of the trees in the forest. Each tree gives a classification, and says the tree 

"votes" for that class. The forest chooses the classification having the most votes). 

 

Fig 3.4: Random Forest Classifier 

 

From the above algorithms, we considered Random Forest Classifier because this project 

depends on human decisions where this algorithm deals with decision trees that is whether a 

customer will able to buy a bike or not. 
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   Fig 3.5: Proposed method 

3.1.1 Random Forest Algorithm 

Random Forest is a popular machine learning algorithm that belongs to the supervised 

learning technique. It can be used for both Classification and Regression problems in Machine 

Learning. It is based on the concept of ensemble learning, which is a process of combining 

multiple classifiers to solve a complex problem and to improve the performance of the model. 

As the name suggests, "Random Forest is a classifier that contains a number of decision 

trees on various subsets of the given dataset and takes the average to improve the predictive 

accuracy of that dataset." Instead of relying on one decision tree, the random forest takes the 

prediction from each tree and based on the majority votes of predictions, and it predicts the final 

output. 

The greater number of trees in the forest leads to higher accuracy and prevents the problem of 

overfitting. 

3.1.2 Assumptions for Random Forest 

Since the random forest combines multiple trees to predict the class of the dataset, it is possible 

that some decision trees may predict the correct output, while others may not. But together, all 
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the trees predict the correct output. Therefore, below are two assumptions for a better Random 

forest classifier: 

o There should be some actual values in the feature variable of the dataset so that the 

classifier can predict accurate results rather than a guessed result. 

o The predictions from each tree must have very low correlations. 

3.1.3 Reason for using Random Forest algorithm 

Below are some points that explain why we should use the Random Forest algorithm: 

o It takes less training time as compared to other algorithms. 

o It predicts output with high accuracy, even for the large dataset it runs efficiently. 

o It can also maintain accuracy when a large proportion of data is missing. 

3.1.4 Flow of Random Forest algorithm 

Random Forest works in two-phase first is to create the random forest by combining N 

decision tree, and second is to make predictions for each tree created in the first phase. 

The Working process can be explained in the below steps and diagram: 

Step-1: Select random K data points from the training set. 

Step-2: Build the decision trees associated with the selected data points (Subsets). 

Step-3: Choose the number N for decision trees that you want to build. 

Step-4: Repeat Step 1 & 2. 

Step-5: For new data points, find the predictions of each decision tree, and assign the new data 

points to the category that wins the majority votes. 
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3.1.5 Applications of Random Forest 

There are mainly four sectors where Random forest mostly used: 

1. Banking: Banking sector mostly uses this algorithm for the identification of loan risk. 

2. Medicine: With the help of this algorithm, disease trends and risks of the disease can be 

identified. 

3. Land Use: We can identify the areas of similar land use by this algorithm. 

4. Marketing: Marketing trends can be identified using this algorithm. 

3.1.6 Advantages of Random Forest 

o Random Forest is capable of performing both Classification and Regression tasks. 

o It is capable of handling large datasets with high dimensionality. 

o It enhances the accuracy of the model and prevents the overfitting issue. 

3.1.7 Disadvantages of Random Forest 

o Although random forest can be used for both classification and regression tasks, it is not 

more suitable for Regression tasks. 

3.1.8 Training and Prediction 

The training process involves initializing some random values for each of the training 

matrixes and attempt to predict the output of the input data using the initial random values. At 

the beginning, the error will be large, but comparing the model’s prediction with the correct 

output, the model is able to adjust the weights and biases values until having a good predicting 

model. In general 80% of the data is used for training and 20% is used for Testing. 

3.1.9 Evaluation 

Classification problems use evaluation metrics as Classification Accuracy, Confusion Matrix 

and Area under Curve. 
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Classification Accuracy 

Classification Accuracy is what we usually mean, when we use the term accuracy. It is the 

ratio of number of correct predictions to the total number of input samples. 

 Accuracy = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠 𝑚𝑎𝑑𝑒
   -------------------(1) 

Confusion Matrix 

Confusion Matrix as the name suggests gives us a matrix as output and describes the 

complete performance of the model. 

     Table 3.1: Confusion Matrix 

 

There are 4 important terms : 

True Positives: The cases in which we predicted YES and the actual output was also YES. 

True Negatives: The cases in which we predicted NO and the actual output was NO. 

False Positives: The cases in which we predicted NO and the actual output was NO. 

False Negatives: The cases in which we predicted NO and the actual output was YES. 

Area Under Curve 

Area Under Curve(AUC) is one of the most widely used metrics for evaluation. It is used 

for binary classification problem. AUC of a classifier is equal to the probability that the classifier 

will rank a randomly chosen positive example higher than a randomly chosen negative example. 

Before defining AUC, let us understand two basic terms : 

True Positive Rate (Sensitivity) 
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True Positive Rate is defined as TP/ (FN+TP). True Positive Rate corresponds to the 

proportion of positive data points that are correctly considered as positive, with respect to all 

positive data points. 

TruePositiveRate = 
𝑇𝑟𝑢𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝐹𝑎𝑙𝑠𝑒𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒+𝑇𝑟𝑢𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒
   ------------------(2) 

False Positive Rate (Specificity)  

False Positive Rate is defined as FP / (FP+TN). False Positive Rate corresponds to the 

proportion of negative data points that are mistakenly considered as positive, with respect to all 

negative data points. 

FalsePositiveRate = 
𝐹𝑎𝑙𝑠𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝐹𝑎𝑙𝑠𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒+𝑇𝑟𝑢𝑒𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒
   ------------------(3) 

3.2 IMPLEMENTATION 

Now we will implement the Random Forest using Python. For this, we will use the 

dataset "bikebuyer1.csv". By using the same dataset, we can compare with the classification 

models such as Decision tree classifier, Random Forest Classifier, KNN, SVM,  etc. 

Steps involved in implementation are 

o Data Pre-processing step 

o Fitting the algorithms to the Training set 

o Predicting the test result 

o Test accuracy of the result(Creation of Confusion matrix) 

o Visualizing the test set result. 

3.2.1 Data Pre-processing step 

Data Preprocessing is a technique that is used to convert the raw data into a 

clean data set. In other words, whenever the data is gathered from different sources it is collected 

in raw format which is not feasible for the analysis. 

https://www.javatpoint.com/k-nearest-neighbor-algorithm-for-machine-learning
https://www.javatpoint.com/machine-learning-support-vector-machine-algorithm
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When creating a machine learning project, it is not always a case that we come across the 

clean and formatted data. And while doing any operation with data, it is mandatory to clean it 

and put in a formatted way. So for this, we use data preprocessing task. 

A real-world data generally contains noises, missing values, and maybe in an unusable 

format which cannot be directly used for machine learning models. Data preprocessing is 

required tasks for cleaning the data and making it suitable for a machine learning model which 

also increases the accuracy and efficiency of a machine learning model. 

It involves below steps: 

• Getting the dataset 

• Importing libraries 

• Importing datasets 

• Finding missing values 

• Encoding categorical data 

• Splitting dataset into training and test set 

• Feature scaling 

i) Get the dataset 

To create a machine learning model, the first thing we required is a dataset as a machine 

learning model completely works on data. The collected data for a particular problem in a proper 

format is known as the dataset. 

Dataset may be of different formats for different purposes, such as, if we want to create a 

machine learning model for business purpose, then dataset will be different with the dataset 

required for a liver patient. So each dataset is different from another dataset. To use the dataset in 

our code, we usually put it into a CSV file. However, sometimes, we may also need to use an 

HTML or xlsx file. CSV stands for "Comma-Separated Values" files; it is a file format which 

allows us to save the tabular data, such as spreadsheets. It is useful for huge datasets and can use 

these datasets in programs. 
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ii) Importing Libraries 

In order to perform data preprocessing using Python, we need to import some predefined 

Python libraries. These libraries are used to perform some specific jobs. There are three specific 

libraries that we will use for data preprocessing, which are: 

 

Numpy 

Numpy Python library is used for including any type of mathematical operation in the 

code. It is the fundamental package for scientific calculation in Python. It also supports to add 

large, multidimensional arrays and matrices. So, in Python, we can import it as: 

 import numpy as np 

Here we have used np, which is a short name for Numpy, and it will be used in the whole 

program. 

Pandas 

The last library is the Pandas library, which is one of the most famous Python libraries 

and used for importing and managing the datasets. It is an open-source data manipulation and 

analysis library. It will be imported as below: 

import pandas as pd 

Matplotlib  

The second library is matplotlib, which is a Python 2D plotting library, and with this 

library, we need to import a sub-library pyplot. This library is used to plot any type of charts in 

Python for the code. It will be imported as below: 
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 import matplotlib.pyplot as plt 

 %matplotlib inline 

iii) Importing the Datasets 

The easiest way to add data to your JupyterHub is to use the “Upload” user interface. To do so, 

follow these steps: 

• First, navigate to the Jupyter Notebook interface home page. 

• Click the “Upload” button to open the file chooser window. 

• Choose the file you wish to upload. You may select multiple files if you wish. 

• Click “Upload” for each file that you wish to upload. 

• Wait for the progress bar to finish for each file. These files will now be on your 

JupyterHub, your home user’s home directory. 

Now to import the dataset, we will use read_csv() function of pandas library, which is 

used to read a csv file and performs various operations on it. We can use read_csv() function as 

below: 

  

Here, data1 is a name of the variable to store our dataset, and inside the function, we 

have passed the name of our dataset. Once we execute the above line of code, it will successfully 

import the dataset in our code. 

iv) Finding Missing values 

 In real world data, there are some instances where a particular element is absent because 

of various reasons, such as, corrupt data, failure to load the information, or incomplete 

extraction. If our dataset contains some missing data, then it may create a huge problem for our 

machine learning model. 
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The attributes which contain missing values are ID, Marital Status, Gender, Children and 

Commute Distance. These missing values should be handle. 

Handling missing values 

 Handling the missing values is one of the greatest challenges faced by analysts, because 

making the right decision on how to handle it generates robust data models. Let us look at 

different ways of imputing the missing values. 

There are mainly three ways to handle missing data, which are: 

 Deleting Rows 

This method commonly used to handle the null values. Here, we either delete a particular 
row if it has a null value for a particular feature and a particular column if it has more than 70-
75% of missing values. This method is advised only when there are enough samples in the data 
set. One has to make sure that after we have deleted the data, there is no addition of bias. 
Removing the data will lead to loss of information which will not give the expected results while 
predicting the output. 

Pros: 

• Complete removal of data with missing values results in robust and highly accurate 
model. 

https://analyticsindiamag.com/get-started-preparing-data-machine-learning/
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• Deleting a particular row or a column with no specific information is better, since it does 
not have a high weightage. 

Cons: 

• Loss of information and data. 

• Works poorly if the percentage of missing values is high (say 30%), compared to the 
whole dataset. 
 

Replacing With Mean/Median/Mode 

This strategy can be applied on a feature which has numeric data like the age of a person 
or the ticket fare. We can calculate the mean, median or mode of the feature and replace it with 
the missing values. This is an approximation which can add variance to the data set. But the loss 
of the data can be negated by this method which yields better results compared to removal of 
rows and columns. Replacing with the above three approximations are a statistical approach of 
handling the missing values. This method is also called as leaking the data while training. 
Another way is to approximate it with the deviation of neighboring values. This works better if 
the data is linear.   

Pros: 

• This is a better approach when the data size is small. 

• It can prevent data loss which results in removal of the rows and columns. 
Cons: 

• Imputing the approximations add variance and bias. 

• Works poorly compared to other multiple-imputations method. 
 

 Assigning an Unique Category 

A categorical feature will have a definite number of possibilities, such as gender, for example. 
Since they have a definite number of classes, we can assign another class for the missing values. 
Here, the features Cabin and Embarked have missing values which can be replaced with a new 
category, say, U for ‘unknown’. This strategy will add more information into the dataset which 

will result in the change of variance. Since they are categorical, we need to find one hot encoding 
to convert it to a numeric form for the algorithm to understand it. 
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Pros: 

• Less possibilities with one extra category, resulting in low variance after one hot 
encoding — since it is categorical. 

• Negates the loss of data by adding an unique category. 
Cons: 

• Adds less variance. 

• Adds another feature to the model while encoding, which may result in poor 
performance. 

 
Instead of filling the missing values if we delete that row it may leads to loss of information 

which will not give the expected results while predicting the output. If we replace the missing 

values by unique category or formulae then it may add another feature to the model while 

encoding, which may result in poor performance. So, filling the missing values by 

mean/median/mode will result in better performance when compare to other two ways. 

The first attribute is ID that column consists of missing values. These missing values 

should not replace by any other number because ID is unique. ID column consists of only one 

missing value so not applying any technique to fill that missing value. 

 
 

The missing values in Marital Status column will be replaced by ‘Married’. Because 

married persons are 4133 and singles are 2848 which represents married persons are more than 

singles.  
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The missing values in Gender column will be replaced by ‘Male’. Because males are 

3527 and females are 3441 which represents males are more than females.  

 

 
 

The missing values in Children attribute will be replaced by mean of that column. 

The mean is the average of the numbers. It is easy to calculate: add up all the numbers, then 

divide by how many numbers there are.  

 

      
The missing values in Commute Distance attribute will be replaced by mean of that 

column. The mean is the sum divided by the count. 

 

v) Encoding Categorical data 

Categorical data is data which has some categories such as, in our dataset. Since machine 

learning model completely works on mathematics and numbers, but if our dataset would have a 

categorical variable, then it may create trouble while building the model. So it is necessary to 

encode these categorical variables into numbers. 

Extracting dependent and independent variables 

In machine learning, it is important to distinguish the matrix of features independent 

variables and dependent variables from dataset. In our dataset, Bike Buyer attribute is a 

dependent variable and remaining attributes are independent variables that ID, Marital Status, 

Gender, Yearly Income, Children, Education, Occupation, Home Owner, Cars, Commute 

Distance, Region and Age. 
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Extracting independent variable 

To extract an independent variable, we will use iloc[] method of Pandas library. It is used 

to extract the required rows and columns from the dataset. 

 

In the above code, the first colon(:) is used to take all the rows, and the second colon(:) is for all 

the columns. Here we have used :-1, because we don't want to take the last column as it contains 

the dependent variable. So by doing this, we will get the matrix of features. 

‘x’ variable consists of independent variables. Those values are shown in below execution part. 

 
 

Extracting dependent variable 

To extract dependent variables, again, we will use Pandas .iloc[] method. 

 

Here we have taken all the rows with the last column only. It will give the array of dependent 

variables. ‘y’ variable consists of dependent variable. Those values are shown in below 

execution part. 
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If categorical data is taken in column then during data preprocessing it has to convert to 

numeric values. So instead of taking categorical data we consider numeric values. Conversion of 

categorical data to numeric data is known as data transformation. 

In above code, we have imported LabelEncoder class of sklearn library. This class has 

successfully encoded the variables into digits. In our dataset, six columns have categorical data 

those are Marital Status, Gender, Education, Occupation, Home Owner, Region and Bike Buyer. 

Encode target labels with value between 0 and n_classes-1. This transformer should be used to 

encode target values, i.e. y, and not the input x. fit_transform(self,y) fits label encoder and return 

encoded labels. 

 

But in our case, there are six columns which contain categorical data, and as we can see in the 

above output, these variables are encoded into digits. By these values, the machine learning 

model may assume that there is some correlation between these variables which will produce the 

wrong output. So to remove this issue, we will use dummy encoding. 

 

 



Bike Buyer Prediction 

Gudlavalleru Engineering College  25 
 

Dummy Variables: 

Dummy variables are those variables which have values 0 or 1. The 1 value gives the presence of 

that variable in a particular column, and rest variables become 0. With dummy encoding, we will 

have a number of columns equal to the number of categories. 

 

For Dummy Encoding, we will use OneHotEncoder class of preprocessing library. For 

the second categorical variable, we will only use labelencoder object of LableEncoder class. 

Here we are using OneHotEncoder class because the attributes of Education, Occupation and 

Region have more than two categories and which are automatically encoded into 0 and 

n_classes-1. 

 

vi) Splitting dataset into training and test set 

In machine learning data preprocessing, we divide our dataset into a training set and test 

set. This is one of the crucial steps of data preprocessing as by doing this, we can enhance the 

performance of our machine learning model. 

Suppose, if we have given training to our machine learning model by a dataset and we 

test it by a completely different dataset. Then, it will create difficulties for our model to 

understand the correlations between the models. 

If we train our model very well and its training accuracy is also very high, but we provide 

a new dataset to it, then it will decrease the performance. So we always try to make a machine 
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learning model which performs well with the training set and also with the test dataset. Here, we 

can define these datasets as: 

Training Set:  

A subset of dataset to train the machine learning model, and we already know the output. 

Test set:  

A subset of dataset to test the machine learning model, and by using the test set, model 

predicts the output. 

For splitting the dataset, we will use the below lines of code: 

 

Explanation: 

o In the above code, the first line is used for splitting arrays of the dataset into random train 

and test subsets. 

o In the second line, we have used four variables for our output that are 

o x_train: features for the training data 

o x_test: features for testing data 

o y_train: Dependent variables for training data 

o y_test: Independent variable for testing data 

o In train_test_split() function, we have passed four parameters in which first two are for 

arrays of data, and test_size is for specifying the size of the test set. The test_size may be 

.5, .3, or .2, which tells the dividing ratio of training and testing sets. 

o The last parameter random_state is used to set a seed for a random generator so that you 

always get the same result. 
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x_train:Features for the training data 

 

y_train: Dependent variables for training data 

 

x_test: features for testing data 

 

y_test: Independent variable for testing data 

 

vii) Feature scaling 

Feature scaling is the final step of data preprocessing in machine learning. It is a 

technique to standardize the independent variables of the dataset in a specific range. In feature 
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scaling, we put our variables in the same range and in the same scale so that no any variable 

dominate the other variable. 

 Feature Scaling is a technique to standardize the independent features present in the data 

in a fixed range. It is performed during the data pre-processing to handle highly varying 

magnitudes or values or units. If feature scaling is not done, then a machine learning algorithm 

tends to weigh greater values, higher and consider smaller values as the lower values, regardless 

of the unit of the values. 

There are two ways to perform feature scaling in machine learning: 

• Normalization: This technique re-scales a feature or observation value with distribution 

value between 0 and 1. 

Xnew = Xi – min(X)

max(X)−min(X)
   -----------------(4) 

              

• Standardization: It is a very effective technique which re-scales a feature value so that it 

has distribution with 0 mean value and variance equals to 1.  

 

Xnew = 
Xi  − Xmean

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
   ------------------(5) 

Here, we will use the normalization method for our dataset. 

Below is the code for it: 

 
An alternative standardization is scaling features to lie between a given minimum and 

maximum value, often between zero and one, or so that the maximum absolute value of each 

feature is scaled to unit size. This can be achieved using MinMaxScaler. 

https://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.MinMaxScaler.html#sklearn.preprocessing.MinMaxScaler
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The preprocessing module further provides a utility class StandardScaler that implements 

the transformer API to compute the mean and standard deviation on a training set so as to be able 

to later reapply the same transformation on the testing set. 

Below is the output for this: 

 
 

3.2.2 Fitting the algorithms to the Training set 

Applying K-Nearest Neighbor Algorithm 

 Neighbors-based classification is a type of instance-based learning or non-

generalizing learning: it does not attempt to construct a general internal model, but simply stores 

instances of the training data. Classification is computed from a simple majority vote of the 

nearest neighbors of each point: a query point is assigned the data class which has the most 

representatives within the nearest neighbors of the point. Below is the code for it: 

 

In the above code, we have created a classifier object that is classifier_knn, in which we have 

passed no parameters. 

Below is the output for this: 

https://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.StandardScaler.html#sklearn.preprocessing.StandardScaler
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Applying Decision Tree Classifier 

Now we will fit the model to the training set. For this, we will import 

the DecisionTreeClassifier class from sklearn.tree library. Below is the code for it: 

 

In the above code, we have created a classifier object that is classifier_dtc, in which we have 

passed no parameters. 

Below is the output for this: 

 

Applying Support Vector Classification 

The implementation is based on libsvm. The fit time scales at least quadratically with the 

number of samples and may be impractical beyond tens of thousands of samples. For large 

datasets consider using sklearn.svm.LinearSVC or sklearn.linear_model.SGDClassifier instead, 

possibly after a sklearn.kernel_approximation.Nystroem transformer. Below is the code for it: 

 

https://scikit-learn.org/stable/modules/generated/sklearn.svm.LinearSVC.html#sklearn.svm.LinearSVC
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.SGDClassifier.html#sklearn.linear_model.SGDClassifier
https://scikit-learn.org/stable/modules/generated/sklearn.kernel_approximation.Nystroem.html#sklearn.kernel_approximation.Nystroem
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In the above code, we have created a classifier object that is classifier_svc, in which we have 

passed one main parameter; 

o Kernel=’rbf’: Specifies the kernel type to be used in the algorithm. It must be one of 

‘linear’, ‘poly’, ‘rbf’, ‘sigmoid’, ‘precomputed’ or a callable. If none is given, ‘rbf’ will 

be used. If a callable is given it is used to pre-compute the kernel matrix from data 

matrices; that matrix should be an array of shape (n_samples, n_samples). 

o Gamma=‘scale’ or ‘auto’(default=’scale’): Kernel coefficient for ‘rbf’, ‘poly’ and 

‘sigmoid’. 

• if gamma='scale' (default) is passed then it uses 1 / (n_features * X.var()) as value 

of gamma, 

• if ‘auto’, uses 1 / n_features. 

Below is the output for this: 

 

Applying Random Forest Classifier 

 A random forest is a meta estimator that fits a number of decision tree classifiers on 

various sub-samples of the dataset and uses averaging to improve the predictive accuracy and 

control over-fitting. Below is the code for it: 

 

In the above code, we have created a classifier object that is classifier_rfc, in which we have 

passed two main parameters; 

o n_estimators = 10: The number of trees in the forest. The default value of n_estimators 

changed from 10 to 100 in version 0.22. 
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o max_depth = 3: The maximum depth of the tree. If None, then nodes are expanded until 

all leaves are pure or until all leaves contain less than min_samples_split samples. 

o random_state = 0: Controls both the randomness of the bootstrapping of the samples 

used when building trees (if bootstrap=True) and the sampling of the features to consider 

when looking for the best split at each node (if max_features < n_features).  

Below is the output for this: 

 

3.2.3 Predicting the test result 

Now we will predict the test set result. We will create a new prediction 

vector y_pred. Below is the code for it: 

    

3.2.4 Test accuracy of the result 

 In multilabel classification, this function computes subset accuracy: the set of labels 

predicted for a sample must exactly match the corresponding set of labels in y_test. 
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3.3 DATA PREPARATION 

A data set (or dataset) is a collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column of 

the table represents a particular variable, and each row corresponds to a given member of the 

data set in question. Before you head to the bike shop to pick up your new favourite mode of 

transportation, it’s helpful to know all the little details that will make the bike buying process 

easier.   

 It is hard to know in advance, what kind of data will be helpful in future. We considered 

dataset which consists of previous years data about bike buyers. Using previous data we can 

easily predict present situation. A dataset consists of columns as Gender, Yearly Income, 

Age,Bike buyer. Here we consider Gender, Yearly Income, Age as independent variables and 

Bike buyer as dependent variable. The independent variables are given as inputs which are 

represented by variable x and dependent variable is given as output which is represented by 

variable y. 

Our dataset consider 13 attributes and 6997 customers. Below table is some part of our dataset. 

Table 3.2: Dataset 

ID 

Marit
al 

Statu
s 

Gend
er 

Yearly 
Income 

Chil
dre
n 

Educat
ion 

Occupati
on 

Home 
Owner 

C
a
r
s 

Com
mute 
Distan

ce 
Regi
on Age 

Bike 
Buyer 

227
11 Single Male 30000 0 

Partial 
Colleg

e Clerical No 1 1 
Euro
pe 33 Yes 

135
55 

Marri
ed 

Fema
le 40000 0 

Gradu
ate 

Degree Clerical Yes 0 1 
Euro
pe 37 Yes 

 
Marri

ed Male 160000 5 

Partial 
Colleg

e 
Professio

nal No 3 2 
Euro
pe 55 No 

2 Single Male 160000 0 

Gradu
ate 

Degree 
Manage

ment Yes 2 5 
Pacifi

c 47 No 

254
10  

Fema
le 70000 2 

Bachel
ors 

Skilled 
Manual No 1 1 

Nort
h 38 Yes 
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Amer
ica 

4 
Marri

ed  120000 2 
Bachel

ors 
Manage

ment Yes 3 1 

Nort
h 

Amer
ica 40 No 

157
56 Single 

Fema
le 70000 0 

High 
School 

Professio
nal Yes 2  

Pacifi
c 49 Yes 

110
85 Single 

Fema
le 60000 0 

High 
School 

Professio
nal No 2 1 

Nort
h 

Amer
ica 49 No 

179
74  

Fema
le 0  

Bachel
ors Clerical Yes 0 10 

Euro
pe 38 Yes 

210
08 Single 

Fema
le 20000 1 

Partial 
Colleg

e Manual No 0 1 
Euro
pe 46 Yes 

289
85 Single Male 50000 0 

Bachel
ors 

Manage
ment No 2 2 

Nort
h 

Amer
ica 64 No 

110
87 

Marri
ed 

Fema
le 70000 2 

Partial 
Colleg

e 
Professio

nal No 0 11 

Nort
h 

Amer
ica 49 No 

204
34 Single  60000 0 

Partial 
Colleg

e 
Skilled 

Manual No 2 1 

Nort
h 

Amer
ica 31 Yes 

149
02  

Fema
le 40000 0 

Partial 
Colleg

e Clerical Yes 1 1 

Nort
h 

Amer
ica 50 Yes 

110
91 

Marri
ed Male 90000 0 

Partial 
Colleg

e 
Professio

nal Yes 1 1 

Nort
h 

Amer
ica 49 No 

110
94 Single Male 70000 0 

Partial 
Colleg

e 
Skilled 

Manual No 1 1 
Pacifi

c 44 No 

185
68 Single 

Fema
le 50000 2 

Bachel
ors 

Skilled 
Manual Yes 1 2 

Nort
h 

Amer
ica 39 Yes 

163
66 

Marri
ed 

Fema
le 40000 0 

Partial 
Colleg

e Clerical Yes 1 1 

Nort
h 

Amer 51 Yes 
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ica 

207
68 Single Male 0 0 

Partial 
Colleg

e Clerical Yes 1 2 

Nort
h 

Amer
ica 48 Yes 

110
98  

Fema
le 60000 0 

Partial 
Colleg

e 
Skilled 

Manual No 1 6 
Pacifi

c 45 No 

182
69 Single 

Fema
le 60000 2 

Bachel
ors 

Professio
nal Yes 2 1 

Pacifi
c 43 Yes 

111
02 Single  80000 5 

Bachel
ors 

Professio
nal Yes 4 12 

Pacifi
c 41 No 

111
13 

Marri
ed Male 70000 4 

Bachel
ors 

Professio
nal Yes 2 1 

Pacifi
c 44 No 

265
29  

Fema
le 70000 0 

Gradu
ate 

Degree 
Professio

nal Yes 0  

Nort
h 

Amer
ica 37 Yes 

111
14 Single 

Fema
le 70000 4 

Partial 
Colleg

e 
Skilled 

Manual Yes 2 1 
Pacifi

c 44 No 

 

Here, our dataset we consider 13 attributes and 6997 customers.  

 

Every dataset is the combination of feature and target or dependent and independent. In 

our dataset till age there are features and bike buyer is the target variable. 

  

ID, Marital Status, Gender, Yearly Income, Children, Education, Occupation, Home 

Owner, Cars, Commute Distance, Region, Age and Bike Buyer are attributes in our dataset. 



Bike Buyer Prediction 

Gudlavalleru Engineering College  36 
 

 

 

 head() method is used to return top n (5 by default) rows of a dataset. 

 

 tail() method is used to return bottom n (5 by default) rows of a dataset. 
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count() is used to count the no. of non-null observations across the given axis. It works with non-

floating type data as well. 

ID 

First attribute is ID, which is unique number given when we purchase the bike.  

 

Marital Status 

Next attribute is Marital Status, to know whether a customer is married or not. If the 

person is married then it is indicated as Married. If the person is not married or divorced then it is 

indicated as Single. Marital Status column consists of 16 missing values. It consists of 6981 

categorical data in which 4133 are married and 2848 are singles. 
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count() is used to count the no. of non-null observations across the given axis. It works with non-

floating type data as well. 

value_counts() function returns object containing counts of unique values. The resulting object 

will be in descending order so that the first element is the most frequently-occurring element. 

Excludes missing values values by default. 

Gender 

Next attribute is Gender, we consider gender to know whether customer is male or 

female. Due to physiological differences, males and females have very different product 

demands and preferences. If the person is male then it is indicated as Male. If the person is 

female then it is indicated as Female. This column consists of 29 missing values. It consists of 

6968 categorical data in which 3527 are males and 3441 are females. 

 

Yearly Income 

Next attribute is Yearly Income, annual income of individual person is taken. Lower 

income and higher income consumers will be quite different in product selection and social 

communication. Income plays major role while purchasing products. This column consists of 

numeric values and no missing values. 
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Children 

Next attribute is Children, while purchasing bike one have to consider about the number 

of children they have. This column consists of 18 missing values. It consists of 6979 numerical 

data. In this column, 4042 customers have no children, 919 customers have one child, 556 

customers have 2 children, 531 customers have 3 children, 521 customers have 4 children and 

410 customers have 5 children. 
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Education and Occupation 

 Next attributes are Education and Occupation, consumers with different occupations and 

education levels desire different products. These columns data are categorical data and consists 

of no missing values. Education consists of 6997 categorical data in which customers education 

status as Partial College are 1932, Bachelors are 1870, High School are 1313, Graduate Degree 

are 1272 and Partial High School are 610.  

 

Occupation consists of 6997 categorical data in which customers occupation status as 

Professional are 2031, Skilled Manual are 1748, Management are 1265, Manual are 990 and 

Clerical are 963. 
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Home Owner 

Home Owner column consists of categorical data. In Home Owner, to know whether a 

person is home owner or not. If customer is a home owner then it is indicated as yes otherwise 

no.  

 

Cars 

Cars column consists of numerical data. In cars column, represent number of cars they 

have. This column consists of no missing values in which 2581 customers have 2 cars, 1788 

customers have 1 car, 1431 have no cars, 635 customers have 3 cars and 562 customers have 4 

cars. 

 

Commute Distance 

Commute Distance column consists of numerical data. In Commute Distance column, it 

is filled with commute distance. For a person of average fitness level a daily bike commute of up 
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to 10 miles each way is doable. This column consists of 6968 numerical data and 29 missing 

values. 

 

Region 

A typical method of organizing and analyzing sales data. This view shows a healthy 

growth in business, as well as how each region contributes to that growth. Not all regions are 

equal, and there are slight differences in the growth for each region. Region column consists of 

categorical data by representing their region. This column has no missing values. 

 

Home Owner, Cars, Commute Distance, Region are also influencers, but to a lesser degree. 
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Age  

Consumers of different ages have different demand characteristics. Minors are not 

allowed ride bike. This column has no missing values and having numerical data. 

 

 

Bike Buyer 

Last column is Bike Buyer. Bike Buyer is a class label used to divide into groups. Bike 

Buyer attribute is the target variable. Bike Buyer column consists of categorical data and no 
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missing values. If customer bought the bike then it is indicated as yes otherwise no. Out of 6997 

customers 1000 bought the bike and 5997 didn’t buy the bike. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

                   

Fig 4.1: Output of k-Nearest Neighbor(KNN) 

 The principle behind nearest neighbor methods is to find a predefined number of training 

samples closest in distance to the new point, and predict the label from these. The diagonal 

elements represent the number of points for which the predicted label is equal to the true label, 

while off-diagonal elements are those that are mislabeled by the classifier. The higher the 

diagonal values of the confusion matrix the better, indicating many correct predictions. 

The accuracy_score function computes the accuracy, either the fraction (default) or the count 

(normalize=False) of correct predictions. Accuracy score of this algorithm is 0.85. 

https://scikit-learn.org/stable/modules/generated/sklearn.metrics.accuracy_score.html#sklearn.metrics.accuracy_score
https://en.wikipedia.org/wiki/Accuracy_and_precision
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Fig 4.2: Output of Decision Tree Classifier 

 Decision Trees (DTs) are a non-parametric supervised learning method used 

for classification and regression. The goal is to create a model that predicts the value of a target 

variable by learning simple decision rules inferred from the data features. Confusion matrix with 

and without normalization by class support size (number of elements in each class). This kind of 

normalization can be interesting in case of class imbalance to have a more visual interpretation 

of which class is being misclassified. Accuracy score of this algorithm is 0.81. 

https://scikit-learn.org/stable/modules/tree.html#tree-classification
https://scikit-learn.org/stable/modules/tree.html#tree-regression
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Fig 4.3: Output of Support Vector Machine 

 

 The model produced by support vector classification (as described above) depends only 

on a subset of the training data, because the cost function for building the model does not care 

about training points that lie beyond the margin. The higher the diagonal values of the confusion 

matrix the better, indicating many correct predictions. Accuracy score of this algorithm is 0.86. 
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Fig 4.4: Output of Random Forest Classifier 

In random forests, each tree in the ensemble is built from a sample drawn with 

replacement from the training set. Furthermore, when splitting each node during the construction 

of a tree, the best split is found either from all input features or a random subset of size. The 

main parameters to adjust when using these methods is n_estimators and max_features. The 

former is the number of trees in the forest. The larger the better, but also the longer it will take to 

compute. Accuracy score of this algorithm is 0.86. 
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Table 4.1: Comparison Results 

Classification Algorithm Accuracy 

SVM 86% 

K-NN 85% 

Decision Tree 81% 

Random Forest 86% 

 

 

Fig 4.5: Comparison Results 

 

Above table shows accuracy values of different algorithms. Considered Random Forest 

Classifier because this project depends on human decisions where this algorithm deals with 

decision trees that is whether a customer will able to buy a bike or not. 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

In this project, the proposed methods for prediction of bike buyers using four machine 

learning techniques that were used include SVM, Random Forest, Decision tree, KNN. The 

system is implemented by using all the models and evaluates their performance. Performance 

evaluation is completely based on different performance metrics. Random Forest Classifier 

resulted highest accuracy of 0.86. From the above results Random Forest plays a key role in 

shaping improved classification accuracy of a dataset.  
  

5.2 FUTURE SCOPE 

To extend the project as to predict bikes using IOT, in that all bike stations can be 

connected over the internet using IOT. The sensors can be employed which will collect the 

information about the current bike stations. This is the future scope of project. 
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ABSTRACT 

 

Safety has, for a long time, been one big thing everyone is concerned about. Security 
breach of private locations has become a threat that everyone intends to eliminate. The 
traditional security systems trigger alarms when they detect a security breach. However, the 
usage of image processing coupled with deep learning using convolutional neural networks 
for image identification and classification helps in identifying a breach in an enhanced 
fashion thereby increasing security furthermore to a great extent. This is due to its capability 
to extract complex features from the images using accurate and advanced face and body 
detection algorithms.  

The rate at which machine learning, especially deep learning, is transitioning is very 
high. The use of such technology in taking the existing systems and models to the next level 
would be a great step towards advancements in every field of science and technology. The 
same goes with computer vision. These two coupled and brought together to be used in the 
field of security results in achieving a lot more than what is imagined to be possible and this 
paper aims to do the same. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION: 

Image recognition is the ability of a computer powered camera to identify and detect 

objects or features in a digital image or video. It is a method for capturing, processing, 

examining, and sympathizing images. 

 

Real time face recognition is part of the field of biometrics. Biometrics is the ability for a 

computer to recognize a human through a unique physical trait. Face recognition provides the 

capability for the computer to recognize a human by facial characteristics. Today, biometrics is 

one of the fastest growing fields in advanced technology. Predictions indicate a biometrics 

explosion in the next century, to authenticate identities and avoid an unauthorized access to 

networks, database and facilities. 

 A facial recognition device is a device that takes an image or a video of a human face and 

compares it to other image faces in a database. The structure, shape and proportions of the faces 

are compared during the face recognition steps. In addition, distance between the eyes, nose, 

mouth and jaw, upper outlines of the eye sockets, the sides of the mouth, location of the nose and 

eyes, and the area surrounding the check bones are also compared.  

When using a facial recognition program, several pictures of the person must be taken at 

different angles and with different facial expressions. At time of verification and identification 

the subject stands in front of the camera for a few seconds, and then the image is compared to 

those that have been previously recorded.  

Facial recognition is widely used because of its benefits. The advantages of facial 

recognition are that it is not intrusive, can be done from a faraway distance even without the 

person being aware that he/she is being scanned. Such thing is needed in banks or government 

offices for example, and this is what makes facial recognition systems better than other biometric 

techniques in that they can be used for surveillance purposes like searching for wanted criminals, 

suspected terrorists, or missing children. 

  Face recognition devices are most beneficial to use for facial authentication than for 

identification purposes, because it is easy to alter someone’s face, and because the person can 

disguise using a mask. Environment is also a consideration as well as subject motion and focus 
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on the camera. Facial recognition, when used in combination with another biometric method, can 

improve verification and identification results dramatically.  

 

1.2 OBJECTIVES OF RESEARCH: 

 Safety has, for a long time, been one big thing everyone is concerned about. 

Security breach of private locations has become a threat that everyone intends to 

eliminate.  

 The traditional security systems trigger alarms when they detect a security breach.  

 However, the usage of image processing coupled with deep learning using 

convolutional neural networks for image identification and classification helps in 

identifying a breach in an enhanced fashion thereby increasing security 

furthermore to a great extent.  

 This is due to its capability to extract complex features from the images using 

accurate and advanced face and body detection algorithms.  

 The rate at which machine learning, especially deep learning, is transitioning is 

very high. The use of such technology in taking the existing systems and models 

to the next level would be a great step towards advancements in every field of 

science and technology.  

 The same goes with computer vision. These two coupled and brought together to 

be used in the field of security results in achieving a lot more than what is imagined 

to be possible and this paper aims to do the same. 
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1.3 PROBLEM STATEMENT: 

       The Facial Recognition Market is typically used in biometric security systems. The colossal 

increase in security threats and breaches in various fields is inducing demand for a systematic 

technology for identification purpose. The vital application of facial recognition systems in 

military and defence sector owning to the proliferating terrorist activities and increasing crime 

rate and incorporation of facial recognition systems in various government and private 

organisations for security purposes are some of the major factors driving the global facial 

recognition market. 

   The advancement in technology is facilitating the incorporation of facial recognition 

systems in various personal devices such as computers, laptops, and smart phones in-order to 

maintain the user privacy and data security. 

In this Smart security using Image Recognition, the methodology what we follow is at 

first we are going to train the model by giving some images which contain pictures of the 

persons. This model predicts whether a person is authorized or not. If a person is not authorized 

then security alert must be generated. For this we have used both Support Vector Machine and 

Convolution Neural Networks models. 
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                                        CHAPTER 2  

                           REVIEW OF LITERATURE 

  

Although face recognition systems are known for decades. There are many active research 

work on the topic. The subject can be divided into two parts: 

1. Detection 

2. Recognition 

Face detection is the first step for face recognition system. Output of the detection can be 

location of face region as a whole, and location of face region with facial features. Detection 

methods in the literature are difficult to classify strictly, because most of the algorithms are 

combination of methods for detecting faces to increase the accuracy. Mainly, detection can be 

classified into two groups as Knowledge-Based Methods and Image Based Methods. 

Knowledge-Based methods use information about Facial Features, Skin-colour or 

Template Matching. Facial Features are used to find eyes, mouth, nose or other facial features to 

detect the human faces. Skin colour is different from other colours and unique, and its 

characteristics do not change with respect to change with respect to changes in pose and occlusion. 

 Skin colour is modelled in each colour spaces like RGB, YCBCR, HSV, YUV, and in 

statistical models. Face has a unique pattern to differentiate from other objects and hence a unique 

pattern to differentiate from other objects and hence a template can be generated to scan and detect 

faces. Facial features are important information for human faces and standard images can be 

generated using these information. 

Trung Nguyen, Barth Lakshmanan and Weihua Sheng proposed that,the human brain 

makes vision seem very easy. It does not take any difficulty to tell apart a cheetah and a tiger, 

read a sign or recognizes a human face. But these are really difficult problems to solve with a 

computer. They only seem easy because human brains are fabulously good at understanding 

images. In recent years, machine learning has made marvelous progress in solving these difficult 

problems.  

 



                                                                                                       Smart Security using Image Recognition 

Gudlavalleru Engineering College 5 

 

In particular, the model called a deep convolutional neural network can achieve reasonable 

performance on difficult visual recognition tasks which are matching or exceeding human 

performance in some domains.  

Researchers have demonstrated reliable methods in computer vision by validating their 

work in ImageNet - an academic benchmark for computer vision. Subsequent models improve 

each time to achieve a new state-of-the-art result: QuocNet, AlexNet , Inception (GoogLeNet), 

BN-Inception-v2 and Inception-v3. Inception-v3 is the latest trained model for the ImageNet 

Large Visual Recognition Challenge from Google. We implemented the face recognition module 

based on the method presented in Facenet and the training inception-v3 model in TensorFlow [5]. 

Nawaf Hazim Barnouti proposed, face recognition is one of the most important 

applications of biometrics based authentication system in the last few decades. Face recognition 

is kind of recognition task pattern, where a face is categorized as either known or unknown after 

comparing it with the images of a known person stored in the database.  Face recognition is a 

challenge, given the certain variability in information because of random variation across 

different people, including systematic variations from various factors such as lightening 

conditions and pose. Computational methods of face recognition need to address numerous 

challenges. These type of difficulties appear because faces need to be represented in such a way 

that best utilizes the available face information to define a specific face from all the other faces 

in the database. Face pose is a specifically difficult problem in this aspect simply because all faces 

seem similar; specifically,all  faces  consist of two  eyes, mouth, nose,  and other features that are 

in the same location. The human face is an extremely complex and dynamic structure with 

characteristics that can significantly and quickly change in time. Face recognition involves a range 

of activities from various aspects of human life.  Humans  can  recognize faces, but too many 

faces sometimes being hard to memorized, machine  learning  is  now  being  improved  to  do  

this  task. Scientists attempt to understand the architecture of the human face when building or 

developing face recognition systems [6]. 

 

 

 

 



                                                                                                       Smart Security using Image Recognition 

Gudlavalleru Engineering College 6 

 

W.Zhao, R.Chellappa, J. Phillips and A. Rosenfeld proposed that, as one of the most 

successful applications of image analysis and understanding, face recognition has recently 

received significant attention, especially during the past few years. This is evidenced by the 

emergence of face recognition conferences such as the International Conference on Audio and 

Video-Based Authentication since 1997 and the International Conference on Automatic Face and 

Gesture Recognition protocols, and many commercially available systems.  

There are at least two reasons for this trend; the first is the wide range of commercial and 

law enforcement applications and the second is the availability of feasible technologies after 30 

years of research.  

In addition, the problem of machine recognition of human faces continues to attract 

researchers from disciplines such as image processing, pattern recognition, neural networks, 

computer vision, computer graphics, and psychology. The strong need for user-friendly systems 

that can secure our assets and protect our privacy without losing our identity in a sea of numbers 

is obvious. At present, one needs a PIN to get cash from an ATM, a password for a computer, a 

dozen others to access the internet, and so on. Although very reliable methods of biometric 

personal identification exist, for  Typical Applications of Face Recognition Areas Specific 

applications Video game, virtual reality, training programs Entertainment Human-robot-

interaction, human-computer-interaction Drivers’ licenses, entitlement programs Smart cards 

Immigration, national ID, passports, voter registration Welfare fraud TV Parental control, 

personal device logon, desktop logon Information security Application security, database 

security, file encryption Intranet security, internet access, medical records Secure trading 

terminals Law enforcement Advanced video surveillance, CCTV control and surveillance Portal 

control, post event analysis Shoplifting, suspect tracking and investigation example, fingerprint 

analysis and retinal or iris scans, these methods rely on the cooperation of the participants, 

whereas a personal identification system based on analysis of frontal or profile images of the face 

is often effective without the participant’s cooperation or knowledge. Some of the 

advantages/disadvantages of different biometrics are described in Phillips et al[7].  
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        CHAPTER 3 

                        PROPOSED METHOD 

      3.1 METHODOLOGY: 

           For developing the system certain methodologies have been used. The 

methodologies used in this project is image classification using two techniques SVM and 

CNN. 

       

 

  

 

 

 

 

 

 

                                        

                                                         Fig 3.1: Architecture 

Image Classification: 

   Image classification is a supervised learning problem: define a set of target classes 

(objects to identify in images), and train a model to recognize them using labelled example 

photos. Early computer vision models relied on raw pixel data as the input to the model. 

However, a raw pixel data alone doesn't provide a sufficiently stable representation to 

encompass the myriad variations of an object as captured in an image. The position of the 

object, background behind the object, ambient lighting, camera angle, and camera focus all 

can produce fluctuation in raw pixel data; these differences are significant enough that they 

cannot be corrected for by taking weighted averages of pixel RGB values. 

 

Collection of Dataset 

Feature selection  

Train the model on train dataset 

Test the model using test 

dataset 

Result analysis 



                                                                                                       Smart Security using Image Recognition 

Gudlavalleru Engineering College 8 

 

Support Vector Machine: 

         “Support Vector Machine” (SVM) is a supervised machine learning algorithm which can 

be used for building both classification and regression models. However, it is mostly used in 

classification problems. SVM algorithm can perform really well with both linearly separable 

and non-linearly separable datasets. Even with a limited amount of data, the support vector 

machine algorithm does not fail to show its magic. 

 

          

               Fig 3.2: Linear and non-linear data  

 

In the SVM algorithm, we plot each data item as a point in n-dimensional space (where 

n is number of features you have) with the value of each feature being the value of a particular 

coordinate. Then, we perform classification by finding the hyper-plane that differentiates the 

two classes very well. 

Example: 

Suppose you have a dataset as shown below and you need to classify the red rectangles 

from the blue eclipses (let’s say positives from the negatives). So your task is to find an ideal line 

that separates this dataset in two classes (say red and blue). 

https://courses.analyticsvidhya.com/courses/introduction-to-data-science-2?utm_source=blog&utm_medium=understandingsupportvectormachinearticle
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                                            Fig: 3.3 Separation of datasets 

But, as you notice there isn’t a unique line that does the job. In fact, we have an infinite lines that 

can separate these two classes. So how does SVM find the ideal one??? 

Let’s take some probable candidates and figure it out ourselves. 

 

 

   Fig: 3.4 Separation of classes using lines 
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We have two candidates here, the green coloured line and the yellow coloured line. Which line 

according to you best separates the data? 

If you selected the yellow line then congrats, because that's the line we are looking for. It’s 

visually quite intuitive in this case that the yellow line classifies better. But, we need something 

concrete to fix our line. 

The green line in the image above is quite close to the red class. Though it classifies the current 

datasets it is not a generalized line and in machine learning our goal is to get a more generalized 

separator. 

3.1.6 Finding the best line in SVM 

  According to the SVM algorithm we find the points closest to the line from both the 

classes. These points are called support vectors. Now, we compute the distance between the line 

and the support vectors. This distance is called the margin. Our goal is to maximize the margin. 

The hyper plane for which the margin is maximum is the optimal hyper plane. 

 

                                                    

 

 

Thus SVM tries to make a decision boundary in such a way that the separation between the two 

classes (that street) is as wide as possible. 
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Fig: 3.5 Non-linearly separable data 

This data is clearly not linearly separable. We cannot draw a straight line that can classify this 

data. But, this data can be converted to linearly separable data in higher dimension. Lets add one 

more dimension and call it z-axis. Let the co-ordinates on z-axis be governed by the constraint, 

z = x²+y² 

So, basically z co-ordinate is the square of distance of the point from origin. Let’s plot the data 

on z-axis. 

 

Fig: 3.6 Dataset on higher dimension 
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Now the data is clearly linearly separable. Let the purple line separating the data in higher 

dimension be z=k, where k is a constant. Since, z=x²+y² we get x² + y² = k; which is an equation 

of a circle. So, we can project this linear separator in higher dimension back in original 

dimensions using this transformation. 

 

         

      Fig: 3.7 Decision boundary in original dimensions 

Thus we can classify data by adding an extra dimension to it so that it becomes linearly separable 

and then projecting the decision boundary back to original dimensions using mathematical 

transformation. But finding the correct transformation for any given dataset isn’t that easy. 

Thankfully, we can use kernels in sklearn’s SVM implementation to do this job. 

 

Hyper plane- 

Now that we understand the SVM logic lets formally define the hyper plane. 

A hyper plane in an n-dimensional Euclidean space is a flat, n-1 dimensional subset of that space 

that divides the space into two disconnected parts. 

For example let’s assume a line to be our one dimensional Euclidean space (i.e. let’s say our 

datasets lie on a line). Now pick a point on the line, this point divides the line into two parts. The 

line has 1 dimension, while the point has 0 dimensions. So a point is a hyper plane of the line. 
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For two dimensions we saw that the separating line was the hyper plane. Similarly, for three 

dimensions a plane with two dimensions divides the 3d space into two parts and thus act as a hyper 

plane. Thus for a space of n dimensions we have a hyper plane of n-1 dimensions separating it into 

two parts. 

 An overview of the Open-CV face recognition pipeline  

Instead, of trying to output a single label (or even the coordinates/bounding box of objects in an 

image), we are instead outputting a real-valued feature vector. 

For the dlib facial recognition network, the output feature vector is 128-d (i.e., a list of 128 real-

valued numbers) that is used to quantify the face. Training the network is done using triplets: 

 

https://pyimagesearch.com/wp-content/uploads/2018/06/face_recognition_opencv_triplet.jpg
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Feature Extraction: The faces will have to be represented by some appropriate features, these 

could be weights obtained using the Eigen faces method, or using Gabor features or anything 

else.  

Using Eigen faces, each probe  could be represented as a vector of weights: 

 

After obtaining such a weight vector for the input or probe image and for all the other images 

stored in the library, we were simply finding the Euclidean or the Mahalanobis distance of the 

weight vector of the probe image with those of the images in the template library.  And then were 

recognizing the probe as a face that gave the minimum score provided it was below a certain 

threshold. 

Representation in Difference Space: 

SVMs are binary classifiers, that is – they give the class which might be 1 or -1, so we would 

have to modify the representation of faces a little bit than what we were doing in that previous 

post to make it somewhat more desirable. In the previous approach that is “a view based or face 

space approach”, each image was encoded separately. Here, we would change the representation 

and encode faces into a difference space. The difference space takes into account the 

dissimilarities between faces. 

In the difference space there can be two different classes. 

1. The class that encodes the dissimilarities between different images of the same person. 

2. The other class encodes the dissimilarities between images of other people. These two classes 

are then given to a SVM which then generates a decision surface. 

Face recognition traditionally can be thought of as a  class problem and face authentication can 

be thought of as a  instances two class problem. To reduce it to a two class problem we formulate 

the problem into a difference space as I have already mentioned. 

Now consider a training set  having  training images belonging 

to  individuals. Each individual can have more than one image, that means  of-course. It 

is from  that we generate the two classes I mentioned above. 

http://en.wikipedia.org/wiki/Mahalanobis_distance
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1. The within class differences set. This set takes into account the differences in the images of 

the same class or individual. In more formal terms: 

 

Where  and  are images and  indicates that they belong to the same person. 

This set contains the differences not just for one individual but for all  individuals. 

2. The between class differences set. This set gives the dissimilarities of different images of 

different individually. In more formal terms: 

C2 = {ti - tj | ti ∞ tj} 

Where  and  are images and  indicates that they do not belong to the same person. 

 

Face Authentication: 

For Authentication the incoming probe  and a claimed identity  is presented. 

Using this, we first find out the similarity score: 

 

We then accept this claim if it lies below a certain threshold  or else reject it. I have discussed 

the need for a threshold at the end of this post, please have a look.  is to be found heuristically. 

 

Face Recognition: 

Consider a set of images , and a probe  which is to be indentified. 

We take  and score it with every image in the set : 

 

The image with the lowest score but below a threshold is recognized. 

 

 

https://onionesquereality.wordpress.com/2009/02/11/face-recognition-using-eigenfaces-and-distance-classifiers-a-tutorial/
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Convolution Neural Networks: 

     Convolution neural network algorithm is a multilayer perceptron that is the special   

design for identification of two-dimensional image information. In addition, in a deep 

network architecture the convolution layer and sample layer can have multiple. CNN is not 

as restricted Boltzmann machine, need to be before and after the layer of neurons in the 

adjacent layer for all connections, convolution neural network algorithms, each neuron don't 

need to do feel global image, just feel the local area of the image. In addition, each neuron 

parameter is set to the same, namely, the sharing of weights, namely each neuron with the 

same convolution kernels to de-convolution image. In depth, deep learning models used to 

find vast number of neurons. Deep learning algorithms learn more about the image as it goes 

through each neural network layer. For classifying Neural Network is used. The neural 

network is a framework for many machine learning algorithms. Neural networks consist of 

vector of weights (W) and the bias (B). 

In deep learning, convolutional neural network (CNN) is a class of deep neural   network 

mostly used for analysing visual images. It consists of an input layer and output layer as well 

as multiple hidden layers. Every layer is made up of group of neurons and each layer is fully 

connected to all neurons of its previous layer. The output layer is responsible for prediction 

of output. The convolutional layer takes an image as input, and produces a set of feature 

maps as output. The input image can contain multiple channels such as colour, wings, eyes, 

beak of birds which means that the convolutional layer perform a mapping from 3D volume 

to another 3D volume. 3D volumes considered are width, height, depth. 

The CNN have two components:  

1) Feature extraction part: Features are detected when network performs a series of 

convolutional and pooling operation.  

2) Classification part: Extracted features are given to fully connected layer which acts as 

classifier. 

The key technology of CNN is the local receptive field, sharing of weights, sub sampling 

by time or space, so as to extract feature and reduce the size of the training parameters. The 

advantage of CNN algorithm is that to avoid the explicit feature extraction, and implicitly to 

learn from the training data .The same neuron weights on the surface of the feature mapping, 

thus network can learn parallel, reduce the complexity of the network. 
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   Adopting sub sampling structure by time or space, can achieve some degree of 

robustness, scale and deformation displacement .Input information and network topology can 

be a very good match, It has unique advantages in image processing. CNN consists of four 

layers: convolutional layer, activation layer, pooling layer and fully connected. 

Convolutional layer allows extracting visual features from an image in small amounts. 

Pooling is used to reduce the number of neurons from previous convolutional layer but 

maintaining the important information. Activation layer passes a value through a function 

which compresses values into range. Fully connected layer connects a neuron from one layer 

to every neuron in another layer. As CNN classifies each neuron in depth, so it provides more 

accuracy. 

          ConvNets are the superheroes that took working with images in deep learning to the            

next level. With ConvNets, the input is an image, or more specifically, a 3D Matrix. 

     Let’s start by looking at how a ConvNet looks! 

 

 

                                 Fig 3.8: Convolution Neural Network 

 

A ConvNet usually has 3 types of layers: 

1. Convolution Layer (CONV) 

2.PoolingLayer (POOL) 

3.Fully Connected Layer (FC) 
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1. Convolution Layer (CONV): 

                                      

           Fig 3.9: Convolution Layer 

Let's throw light on some obvious things from above- 

1) The depth (d1) (or the number of channels) of the input and of one kernel is the same. 

2) The depth (d2) of the output is equal to the number of kernels (i.e. the depth of the orange 

3-dimensional matrix). 

Alright, so we have inputs, kernels and outputs. Now let’s look at what happens with a 2D 

input and a 2D kernel, i.e. d1=1. 

 

Fig 3.10: 2D layer 
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Fig 3.11: Feature Matrix 

2. Pooling Layer (POOL): 

 

 

Fig 3.12: Max pooling 
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There are two types of pooling: 

1) Max Pooling 

2) Average Pooling 

 

The main purpose of a pooling layer is to reduce the number of parameters of the input tensor 

and thus 

- Helps reduce overfitting 

- Extract representative features from the input tensor 

- Reduces computation and thus aids efficiency 

The input to the Pooling layer is tensor. 

3. Fully Connected Layer(FC): 

 

             Fig 3.13: Fully Connected Layer 

 

let’s visualize how to calculate the dimensions of the output tensor from the input tensor. 
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Where, 

 

W1—is the width / height of the input tensor F—

is the width / height of the kernel 

P—is the padding S—

is the stride 

W2—is the output width / height 

 

  Statistical techniques and visualization: 

     Numpy: 

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and matrices. Since, 

arrays and matrices are an essential part of the Machine Learning ecosystem, NumPy along 

with Machine Learning modules like Scikit-learn, Pandas, Matplotlib, Tensor Flow, etc. 

complete the Python Machine Learning Ecosystem. 

NumPy provides the essential multi-dimensional array-oriented computing 

functionalities designed for high-level mathematical functions and scientific computation. 

Numpy can be imported into the notebook using 

NumPy’s main object is the homogeneous multidimensional array. It is a table with 

same type elements, i.e, integers or string or characters (homogeneous), usually integers. In 

NumPy, dimensions are called axes. The number of axes is called the rank. 

There are several ways to create an array in NumPy like np.array, np.zeros, no.ones, 

etc. Each of them provides some flexibility. 

 

  Keras: 

       Keras is a high-level neural networks API, capable of running on top of Tensorflow, 

Theneo and CNTK. It enables fast experimentation through a high level, user-friendly, modular 

and extensible API. Keras can also be run on both CPU and GPU. 

     Keras was developed and is maintained by Francois Chollet and is part of the Tensorflow 

core, which makes it Tensor flows preferred high-level API. Keras can be installed using pip or 

conda. 

https://twitter.com/fchollet?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
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Keras provides seven different datasets, which can be loaded in using Keras directly. 

These include image datasets as well as a house price and a movie review datasets. To feed the 

images to a convolutional neural network we transform the data frame to four dimensions. This 

can be done using numpys reshape method. We will also transform the data into floats and 

normalize it. 

The easiest way of creating a model in Keras is by using the sequential API, which lets 

you stack one layer after the other. The problem with the sequential API is that it doesn’t allow 

models to have multiple inputs or outputs, which are needed for some problems. Nevertheless, 

the sequential API is a perfect choice for most problems. 

To create a convolutional neural network we only need to create a sequential object and 

use the add function to add layers. The code above first of creates a Sequential object and adds 

a few convolutional, max pooling and dropout layers. It then flattens the output and passes it 

two a last dense and dropout layer before passing it to our output layer. If you aren’t confident 

build a convolutional neural networks (CNN) check out this great tutorial. 

The sequential API also supports another syntax where the layers are passed to the 

constructor directly. Alternatively, the functional API allows you to create the same models but 

offers you more flexibility at the cost of simplicity and readability. 

It can be used with multiple input and output layers as well as shared layers, which 

enables you to build really complex network structures. 

When using the functional API we always need to pass the previous layer to the current 

layer. It also requires the use of an input layer. 

Before we can start training our model we need to configure the learning process. For 

this, we need to specify an optimizer, a loss function and optionally some metrics like accuracy. 

The loss function is a measure on how good our model is at achieving the given 

objective. 

https://keras.io/datasets/
https://www.kaggle.com/vikrishnan/boston-house-prices
https://www.kaggle.com/iarunava/imdb-movie-reviews-dataset
http://cs231n.github.io/convolutional-networks/
http://cs231n.github.io/convolutional-networks/
http://cs231n.github.io/convolutional-networks/
https://www.youtube.com/watch?v=IVVVjBSk9N0
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An optimizer is used to minimize the loss (objective) function by updating the weights 

using the gradients. 

Augmentation is a process of creating more data from existing once. For images you 

can to little transformations like rotating the image, zooming into the image, adding noise and 

many more. 

This helps to make the model more robust and solves the problem of having not enough 

data. Keras has a method called ImageDataGenerator which can be used for augmenting images. 

This ImageDataGenerator will create new images that have been rotated, zoomed in or 

out, and shifted in width and height. 

Now that we defined and compiled our model it’s ready for training. To train a model 

we would normally use the fit method but because we are using  a  datagenerator  we  will use 

fit_generator and pass it our generator, X data, y data as well as the number of epochs and the 

batch size. We will also pass it a validation set so we can monitor the loss and accuracy on both 

sets as well as steps_per_epoch which is required when using a generator and is just set to the 

length of the training set divided by the batch_size. 

We can visualize our training and testing accuracy and loss for each epoch so we can 

get intuition about the performance of our model. The accuracy and loss over epochs are saved 

in the history variable we got whilst training and we will use Matplotlib to visualize this data. 

OpenCV (Open source computer vision) is a library of programming functions mainly 

aimed at real-time computer vision. Originally developed by Intel, it was later supported by 

Willow Garage then Itseez (which was later acquired by Intel). The library is cross-platform 

and free for use under the open-source BSD license. 

OpenCV supports the deep learning frameworks TensorFlow, Torch/PyTorch and Caffe. 

 

 Data Modeling and visualization -

Step 1 —Collecting the Dataset 

In order to train our machine, we need a huge amount of data so that our model can 

learn from them by identifying out certain relations and common features related to the 

objects. 

Fortunately many such datasets are available on internet. Here we created own dataset 

which consist of 500 images. This will help in training as well testing our classifier. 

 

https://towardsdatascience.com/types-of-optimization-algorithms-used-in-neural-networks-and-ways-to-optimize-gradient-95ae5d39529f
https://towardsdatascience.com/epoch-vs-iterations-vs-batch-size-4dfb9c7ce9c9
https://towardsdatascience.com/epoch-vs-iterations-vs-batch-size-4dfb9c7ce9c9
https://towardsdatascience.com/epoch-vs-iterations-vs-batch-size-4dfb9c7ce9c9
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Intel_Corporation
https://en.wikipedia.org/wiki/Willow_Garage
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Deep_learning
https://en.wikipedia.org/wiki/TensorFlow
https://en.wikipedia.org/wiki/Torch_(machine_learning)
https://en.wikipedia.org/wiki/PyTorch
https://en.wikipedia.org/wiki/Caffe_(software)
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Step 2 — Importing Libraries and Splitting the Dataset 

      

           To use the powers of the libraries, we first need to import them. After importing the 

libraries, we need to split our data into two parts- taining_set and test_set. The training set has 

300 images each of two persons while the test set has 80 images of each. 

Step 3 — Building the CNN 

 

This is most important step for our network. It consists of three parts - 

1. Convolution 

2. Polling 

3. Flattening 

 

Step 4 — Full Connection 

 

Full connection is connecting our convolutional network to a neural network and then 

compiling our network. 

Here we have made 2 layer neural network with a sigmoid function as an activation 

function for the last layer as we need to find the probability of the object being a authorized person 

or not. 

Step 5 — Data Augmentation 

 

While training your data, you need a lot of data to train upon. Suppose we have a 

limited number of images for our network. What to do now? 

You don’t need to hunt for novel new images that can be added to your dataset. Why? 

Because, neural networks aren’t smart to begin with. For instance, a poorly trained neural 

network would think that these three tennis balls shown below, are distinct, unique images. 

         So, to get more data, we just need to make minor alterations to our existing dataset. Minor 

changes such as flips or translations or rotations. Our neural network would think these are distinct 

images anyway. 
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Data augmentation is a way we can reduce over-fitting on models, where we increase 

the amount of training data using information only in our training data. The field of data 

augmentation is not new, and in fact, various data augmentation techniques have been applied 

to specific problems. 

 

Step 6 — Training our Network 

 

So, we completed all the steps of construction and it’s time to train our model. If you are 

training with a good video card with enough RAM, this will be done in less than an hour. If you 

are training with a normal cpu, it might take a lot longer. With increasing number of epochs, the 

accuracy will increase. 

Step 7 — Testing 

 

Now let’s test a random image. 

And, yes!!our network correctly predicted the image of the dog!! Though it is not 100% 

accurate but it will give correct predictions most of the times. Try adding more convolutional 

and pooling layers, play with the number of nodes and epochs, and you might get high accuracy 

result. 

You can even try it with your own image and see what it predicts. Whether you are 

authorized or not. 
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Example: How the image can be identified as x 

 

 

 

Step1: The input image is given as input 
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Step2: Applying Feature detectors to the input image 

 

 

 

Step3: Applying Convolution layer 
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Step4: Applying MaxPooling layer 

 

 

 

 

Step5: Applying Relu function 
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Step6: Applying Flattening layer 

 

 

 

 

Step7: Predicting the output 
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3.2  IMPLEMENTATION: 

Linear Support Vector Machine: 

The Linear support vector machine would be developed using the following steps:  

i. Data Collection                –  image dataset  

ii. Data pre-processing         –  augment, standardize and split the images to a        

                                                                   training and testing dataset  

iii. Training the SVM model  – using the training dataset  

iv. Testing the SVM  model   – using the testing dataset 

 

 

Data Collection: 

Thousands of images are required to train the SVM effectively thus the size of the training 

dataset will be crucial because one of the characteristics of deep learning is its ability to perform 

well when trained with large data sets. The customer face images are collected manually by 

implementing following code. The image files collected were in JPG or PNG image format. 

Data Pre-processing and Training the SVM model: 

 

glob: the glob module is used to retrieve files/pathnames matching a specified pattern 

dlib: DLib is an open source C++ library implementing a variety of machine 

learning algorithms, including classification, regression, clustering, data transformation, and 

structured prediction. 

cv2: OpenCV (Open Source Computer Vision) is a library of programming functions mainly 

aimed at real-time computer vision. In simple language it is library used for Image Processing. 

It is mainly used to do all the operation related to Images. 
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Pickle: Pickle is the standard way of serializing objects in Python. You can use 

the pickle operation to serialize your machine learning algorithms and save the serialized 

format to a file. 

 

adjust_gamma:  Performs Gamma Correction on the input image. Also known as Power Law 

Transform. This function transforms the input image pixel wise according to the equation O 

= I**gamma after scaling each pixel to the range 0 to 1. 

 

 

 

 

read_image: Returns all images in list by given path and name of each image file. 

 

face_vector: It is a computer vision task of identifying a person based on a photograph of 

their faces. 

Training
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 For training data, we use dlib vectors that deals with integers and floating point conversions 

Data Cleaning 

 

 

Sklearn preprocessing package provides several common utility functions and 

transformer classes to change raw feature vectors into representation that is more 

suitable for the down-stream estimators. 

Test Train Split: 

 

The train and test split function is for slitting a single dataset for two different purposes: training and 

testing . 

Testing is for building model and training is for train model using specific dataset. 
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Building the Model: 

 

In this step, we are building the SVM. And we are fitting the model with X_train and Y_train. 

Later, we are predicting the Y_pred with the help of X_test. 

Saving the Model: 

 

A Joblib is used in order to identify the location of the program to be executed. 

And we are saving the model as “Automat_class.pkl” with the help of joblib. 

Building UI: 
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For testing SVM model we import libraries and pickle for serializing objects. 

Here we use cv2 font Hershey duplex, this is for calculating the image size in terms of pixels. 

Here we used some function for describing sizes or we can reshape images. 

gender.argmax is used to detect gender of customers who passed by based on online face analyses and 

automatically starts playing recommendations based on the targeted customer. 

The system tries to recognize the person using features like left, top, right in rectangle box which will 

detect a person face.  
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Convolution Neural Network: 

 

 

 

In line 1-all the libraries are imported using keras. 

In line 2-In this first step, sequential is used to create a model layer-by-layer. 

In line 3-This is the first step in Convolution Neural Network, In this layer input image is 

converted into convolution matrix. 

In line 4-This is the second step in CNN, In this convolution matrix is reduced by extracting 

max values from matrix. 

In line 5-In this step, the input matrix from pooling layer is converted into linear array. 

In line 6-The first parameter in dense constructor is input_dim which is used to define 

number of neurons in that layer. Another important parameter is activation. Using this 

parameter we define activation function for all neurons in a specific layer. Here, we use 

‘relu’ value, which indicates that neurons in this layer will use Rectifier Linear Unit.  
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In line 7-The first parameter in dense constructor is output_dim which is used to define number 

of output layers. Another important parameter is activation. Using this parameter we define 

activation function for all neurons in a specific layer. Here, we use ‘sigmoid’ function. 

In line 8-model is compiled. 

In line 9-ImageDataGenerator is imported using keras. Using ImageDataGenerator keras 

library provides data augmentation automatically when training a model. 

In line 10-Using ImageDataGenerator image is rescaled, shear_range and zoom_range is float 

and image flips via horizontal_flip. 

In line 11-An iterator can be created for an image dataset located on disk in a specified 

directory, where images in that directory are organized into subdirectories according to their 

class. 

In line 12-We train the images and for that classes indexes are displayed as 0 and 1. 
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In line 13-Once the iterator is created, it can be used to train a neural network model by calling 

fit_generator () function. 

The steps_per_epoch argument must specify the number of batches of samples comprising one 

epoch. A data generator can also be used to specify the validation dataset and the test dataset. 

So, here we runned 25 epochs for better accuracy. 

 

 

         Fig 3.14: Implementation of CNN 
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In line 15-The model is saved as cnn.h5. 

In line 19-load_model, numpy and cv2 is imported .After cnn.h5 is loaded and model is 

compiled. Then, skimage is used which is a collection of algorithms for image processing and 

computer vision. In that image is given and prediction can be done. If the image is found then 

the accuracy is predicted, If not it shows “shape not found”. 

3.3  DATA PREPARATION: 

 

 Pre-processing the data such as resizing, and grey scale is the first step of your machine 

learning pipeline. Most deep learning frameworks will require your training data to all have 

the same shape. So it is best to resize your images to some standard. Whenever training any 

kind of machine learning model it is important to remember the bias variance trade-off. The 

more complex the model the harder it will be to train it. That means it is best to limit the number 

of model parameters in your model. You can lower the number of inputs to your model by 

down sampling the images. Grey scaling is often used for the same reason. If the colours in the 

images do not contain any distinguishing information then you can reduce the number of inputs 

by a third by grey scaling. 

There are a number of other pre-processing methods which can be used depending on 

your data. It is also a good idea to do some data augmentation; this is altering your input data 

slightly without changing the resulting label to increase the number of instances you have to 

train your model. This is a very packed question. Let's try to go through it and I will try to 

provide some example for image processing using a CNN. 

The shape of the variable which you will use as the input for your CNN will depend on 

the package you choose. I prefer using tensor flow, which is developed by Google. If you are 

planning on using a pretty standard architecture, then there is a very useful wrapper library 

named Keras which will help make designing and training a CNN very easy. When using tensor 

flow you will want to get your set of images into a numpy matrix. The first dimension is your 

instances, then your image dimensions and finally the last dimension is for channels. 
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For most data the labelling would need to be done manually. This is often named data 

collection and is the hardest and most expensive part of any machine learning solution. It is 

often best to either use readily available data, or to use less complex models and more pre-

processing if the data is just unavailable. 

 

     

 

Fig 3.15: Images of authenticated user A 

Here the proposed system collects data using web camera in different angles and 

positions in order to built the system to produce good accuracy. The above collection of dataset 

shows the image of a person. 
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 Fig 3.16: Images of another user B 

      The above collection of dataset shows the image of another person to check whether the     

person is authorized or not. 
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CHAPTER-4 

RESULTS AND DISCUSSION 

 

Designed the system and to view the output using the Tkinker GUI- 

 

 

 

    

Fig :4.1 Tkinter Interface          
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4.1 RESULTS:        

    Linear Support Vector Machine:  

 

   With the same dataset what we have used for CNN, We have used for Support 

Vector Machine we got an accuracy of 68%. 

 

        

 

                                Fig 4.2: Predicted image of user B using SVM 

This is the process of detecting a person’s face, that rectangular box detecting the person face 

using left, right, top values. 
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                            Fig 4.3: Predicted image of user A using SVM 

 

Convolution Neural Network: 

 

 

 

This shows the predicted value that is, either 0 or 1.If a person is A it shows 0 and 

for another person it is 1.Also, accuracy of an image is displayed. 
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       Fig 4.4: Predicted Image of user B using CNN 

 

After opening an image,image of one authorized user is predicted  and labelled with a name 

of the user. 

 

 

  

 

    Fig 4.5:Predicted Image of user A using CNN 
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           Image of another authorized user that predicted and labelled with a name of the user.  

 

4.2 DISCUSSION: 

     Here Tensor Flow is used which is adaptive, powerful and visualizing. Also, training 

time is acceptable to compare with other frameworks and faster if using distributed Tensor 

Flow. 

 By using CNN, we succeeded in reaching a robust accuracy comparison with other 

algorithms. More importantly, the accuracy is improving as long as the system is used with 

new data from social media.  

 Second, collecting data from social media is also a beneficial move since social media 

is the largest public data such as Facebook with around 1.7 billion active users. With the 

publication of Facebook, we can easily collect the necessary data. Also, collect the data from 

the owner’s smartphone such as captured images and videos used to train the model. 

SVM: 

Here also we connected the generated system with app where the camera opens and records 

the video and it generates the desired output. The proposed SVM system works on the principle 

based on extracting the features of the image which we have given. On the basis of the result 

which has been produced, the system has provided the 68% accuracy in prediction of finding 

a person. 

CNN: 

The generated system is connected with a user-friendly website where user will upload photo 

for identification purpose and it gives the desired output. The proposed CNN system works on 

the principle based on detection of a part and extracting CNN features from multiple 

convolutional layers. These features are aggregated and then given to the classifier for 

classification purpose. On basis of the results which has been produced, the system has 

provided the 90% accuracy in prediction of finding the person. 
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    Fig 4.6: Prediction 

 

 

By comparing both the algorithms, we conclude that for image classification Deep learning 

algorithm Convolutional Neural Network is more efficient than Machine learning algorithm 

Linear Support Vector Machine. 
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CHAPTER-5 

CONCLUSION AND FUTURE SCOPE 

 

5.1 CONCLUSION 

 Smart security using image recognition is used for security purpose whether the 

person is authorized or not. As far as this model tested, this system received exact outputs and 

working efficiently. Comparing with SVM algorithm CNN gives better prediction value. Here, 

analysis of both algorithms is included which results CNN is better than SVM based on the 

accuracy as CNN works on the principle based on detection of a part and extracting CNN 

features from multiple convolutional layers. These features are aggregated and then given to 

the classifier for classification purpose. On basis of the results which has been produced, the 

system has provided the accuracy in prediction than that of SVM algorithm of finding whether 

the person is authorized or not. 

 

 

5.2 FUTURE SCOPE 

 

 The same concept can applied to a diverse range of objects with a lot of training data 

and appropriate network. You can change the dataset with the images of your friends and 

relatives and work upon the network to make a Face Recognition Classifier.One interesting 

direction for future work is to collect the data from the owner’s smartphone such as captured 

images and videos and to train the network automatically. Another direction for future work is 

to detect fake-face by using gait speed and eye tracking. 
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ABSTRACT 
 

Automatic Face Recognition (AFR) technologies have seen dramatic 

improvements in performance over the past years, and such systems are now widely 

used for security and commercial applications. An automated system for human face 

recognition in a real time background for a college to mark the attendance of their 

students. So taking Attendance using Real Time Face Recognition is a real world 

solution which comes with day to day activities.  The matched face is used to mark 

attendance of the student. This system maintains the attendance records of students. 

Manual entering of attendance in logbooks becomes a difficult task and it also wastes 

the time. So this system is going to design an efficient module that comprises of face 

recognition to manage the attendance records of students. The new module enrolls the 

students details those are collection of images. This enrolling is a onetime process and 

their face will be stored in the database. This system will store data using roll number 

which will be unique for each student. The presence of each student will be updated in a 

database. The results showed improved performance over manual attendance 

management system and system log details. Attendance is marked after student 

identification. One of the classification process used is Convolution Neural Network 

(CNN). 
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CHAPTER-1 

INTRODUCTION 

Deep learning is a class of machine learning algorithms that uses multiple layers 

to progressively extract higher level features from the raw input. For example, in image 

processing, lower layers may identify edges, while higher layers may identify the 

concepts relevant to a human such as digits or letters or faces. Most modern deep learning 

models are based on artificial neural networks, specifically, Convolution Neural 

Networks (CNN)s, although they can also include propositional formulas or latent 

variables organized layer-wise in deep generative models such as the nodes in deep belief 

networks and deep Boltzmann machines. 

In deep learning, each level learns to transform its input data into a slightly more 

abstract and composite representation. In an image recognition application, the raw input 

may be a matrix of pixels; the first representational layer may abstract the pixels and 

encode edges; the second layer may compose and encode arrangements of edges; the third 

layer may encode a nose and eyes; and the fourth layer may recognize that the image 

contains a face. Importantly, a deep learning process can learn which features to 

optimally place in which level on its own. Of course, this does not completely eliminate 

the need for hand-tuning; for example, varying numbers of layers and layer sizes can 

provide different degrees of abstraction. 

The word "deep" in "deep learning" refers to the number of layers through which 

the data is transformed. More precisely, deep learning systems have a substantial credit 

assignment path (CAP) depth. The CAP is the chain of transformations from input to 

output. CAPs describe potentially causal connections between input and output. For 

a feed forward, the depth of the CAPs is that of the network and is the number of hidden 

layers plus one (as the output layer is also parameterized). For recurrent neural networks, 

in which a signal may propagate through a layer more than once, the CAP depth is 

potentially unlimited. No universally agreed upon threshold of depth divides shallow 

learning from deep learning, but most researchers agree that deep learning involves CAP 

depth higher than 2. CAP of depth 2 has been shown to be a universal approximator in the 

sense that it can emulate any function. Beyond that, more layers do not add to the 

function approximator ability of the network. Deep models (CAP > 2) are able to extract 

better features than shallow models and hence, extra layers help in learning the features 
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effectively. Deep learning architectures can be constructed with a greedy layer-by-layer 

method. Deep learning helps to disentangle these abstractions and pick out which features 

improve performance. 

For supervised learning tasks, deep learning methods eliminate feature 

engineering, by translating the data into compact intermediate representations akin to 

principal components, and derive layered structures that remove redundancy in 

representation. Deep learning algorithms can be applied to unsupervised learning tasks. 

This is an important benefit because unlabeled data are more abundant than the labeled 

data. Examples of deep structures that can be trained in an unsupervised manner are 

neural history compressors and deep belief networks. Deep neural networks are generally 

interpreted in terms of the universal approximation theorem or probabilistic inference. 

 

Figure 1.1: Artificial Intelligence 

1.1 ARTIFICIAL NEURAL NETWORKS  

Artificial neural networks (ANNs) or connectionist systems are computing 

systems inspired by the biological neural networks that constitute animal brains. Such 

systems learn (progressively improve their ability) to do tasks by considering examples, 

generally without task-specific programming. For example, in image recognition, they 

might learn to identify images that contain cats by analyzing example images that have 

been manually labelled as "cat" or "no cat" and using the analytic results to identify cats 

in other images. They have found most use in applications difficult to express with a 

traditional computer algorithm using rule-based programming. 
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An ANN is based on a collection of connected units called artificial neurons, 

(analogous to biological neurons in a biological brain). Each connection (synapse) 

between neurons can transmit a signal to another neuron. The receiving (postsynaptic) 

neuron can process the signal(s) and then signal downstream neurons connected to it. 

Neurons may have state, generally represented by real numbers, typically between 0 and 

Neurons and synapses may also have a weight that varies as learning proceeds, which can 

increase or decrease the strength of the signal that it sends downstream. Typically, 

neurons are organized in layers. Different layers may perform different kinds of 

transformations on their inputs. Signals travel from the first (input), to the last (output) 

layer, possibly after traversing the layers multiple times. 

The original goal of the neural network approach was to solve problems in the 

same way that a human brain would. Over time, attention focused on matching specific 

mental abilities, leading to deviations from biology such as back propagation, or passing 

information in the reverse direction and adjusting the network to reflect that information. 

Neural networks have been used on a variety of tasks, including computer vision, speech 

recognition, machine translation, social network filtering, playing board and video 

games and medical diagnosis. As of 2017, neural networks typically have a few thousand 

to a few million units and millions of connections. Despite this number being several 

order of magnitude less than the number of neurons on a human brain, these networks can 

perform many tasks at a level beyond that of humans. 

1.2 DEEP NEURAL NETWORKS 

A Deep Neural Network (DNN) is an artificial neural network (ANN) with 

multiple layers between the input and output layers. The DNN finds the correct 

mathematical manipulation to turn the input into the output, whether it is a linear 

relationship or a non-linear relationship. The network moves through the layers 

calculating the probability of each output. For example, a DNN that is trained to 

recognize dog breeds will go over the given image and calculate the probability that the 

dog in the image is a certain breed. The user can review the results and select which 

probabilities the network should display (above a certain threshold, etc.) and return the 

proposed label. Each mathematical manipulation as such is considered a layer, and 

complex DNN have many layers, hence the name "deep" networks. 
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DNNs can model complex non-linear relationships. DNN architectures generate 

compositional models where the object is expressed as a layered composition of 

primitives. The extra layers enable composition of features from lower layers, potentially 

modeling complex data with fewer units than a similarly performing shallow network. 

Deep architectures include many variants of a few basic approaches. Each 

architecture has found success in specific domains. It is not always possible to compare 

the performance of multiple architectures, unless they have been evaluated on the same 

data sets. 

DNNs are typically feed forward networks in which data flows from the input 

layer to the output layer without looping back. At first, the DNN creates a map of virtual 

neurons and assigns random numerical values, or "weights", to connections between 

them. The weights and inputs are multiplied and return an output between 0 and 1. If the 

network did not accurately recognize a particular pattern, an algorithm would adjust the 

weights. That way the algorithm can make certain parameters more influential, until it 

determines the correct mathematical manipulation to fully process the data. 

 Automated attendance system will excerpt the image when person comes in the 

classroom and will accordingly mark the attendance. On the other hand, manual 

attendance system will verify and manage each and every record of student in paper 

which requires more time and effort of the faculty or staff and also chances of proxies are 

also more in manual attendance. 

 This system will be efficient and more user friendly as it can be run on devices 

which everyone has now a day. This study is the first attempt to provide an automated 

attendance system that identifies students using face recognition technology through an 

image or video stream for recording attendance in any classroom environment or and 

estimating the efficiency accordingly. 

 Facial images can be captured from a distance and any special action is not 

required for authentication. Due to  such  characteristics,  the  face  recognition  technique  

is applied  widely,  not  only  to  security applications  but  also  to image  indexing,  

image  retrievals  and natural  user interfaces.  

Faces are highly challenging and dynamic objects that are employed as biometric 

evidence, in identity verification. Biometrics systems have proven to be an essential 

security tool, in which bulk matching of enrolled people and watch lists is performed 
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every day. The importance of developing a new solution to improve the performance of 

face identification methods has been highlighted and Deep Learning is one of the most 

promising technology paradigms that can be used to achieve it. 

Face recognition technology has also been used for both verification and 

identification of students in a classroom. This research is aimed at developing a less 

intrusive, cost effective and more efficient automated student attendance management 

system using face recognition. 

1.3 PROBLEM STATEMENT        

  Maintaining attendance is very important in all educational institutions. Every 

institution has its own method of taking student attendance. Some institutions uses paper 

based approach and others have adopted automated methods such as fingerprint biometric 

techniques. However, these methods subjects students to wait in a queue which consumes 

time and it is intrusive. 

 The purpose of developing attendance management system is to computerized the 

tradition way of taking attendance. Humans often use faces to recognize individuals but 

advancement in computing capability over the past few decades now enable similar 

recognitions automatically. Face recognition technology is one of the least intrusive and 

fastest growing biometric technology. It works by identification of humans using the most 

unique characteristics of their faces. 

 Several works exist in automated attendance system. However, very few have 

been implemented using a less intrusive approach such as face recognition. This system 

focus on face recognition and a cost effective architecture for its implementation. 

1.4 OBJECTIVES OF THE PROJECT 

 The objective  of  this  project  is  to  develop  a  system  for  automatic  

recognition  of  faces  used to mark the attendance.  

 This system marks the attendance for those who are trained using Convolution 

Neural Network. 

 This system collected database of 1000 images of student faces. This model is 

trying to recognize the faces through CNN and other neural network techniques, 

to study existing face interpretation systems and to implement the proposed 

algorithm and test the same on different users. 
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 It will classify using deep convolution neural networks to classify each and every 

the student face, in Attendance management system using faces Recognition.  
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CHAPTER-2 

LITERATURE REVIEW 

2.1 ATTENDANCE MANAGEMENT SYSTEM USING IMAGE PROCESSING 

Different approaches are available to manage attendance using image processing, 

among them consider four approaches, first one is “Attendance Monitoring System 

using Image Processing”, second one is “An Automatic Attendance System using Image 

Processing”, third one is “Automated Attendance System using Image Processing”, 

fourth one is “A Prototype of Automated Attendance System using Image Processing”. 

In “Attendance Monitoring System using Image Processing”, the system is 

marked the attendance of the students using face projections on a feature space that 

spans the significant variations among known face images. The significant features are 

known as “Eigen faces”.  

In “An Automatic Attendance System using Image Processing”, the system is 

used a camera that captures a video of class and sends to administrator server using web 

service. Features of face are extracted using Local Binary Pattern and Histogram of 

Oriented Gradients, the features are eyes, nose, and mouth, and then it is subjected to the 

Support Vector Machine (SVM) classifier.  

In “Automated Attendance System using Image Processing”, the system 

consisted of video camera situated at a height in a classroom for capturing video frames. 

After capturing the face images are extracted using HAAR features and then analyzed 

using Gray-Level Co-occurrence Matrix (GLCM). 

 In “A Prototype of Automated Attendance System using Image Processing” 

consisted of video camera situated at a height in a classroom for capturing video frames. 

After capturing the face images are extracted using Viola-Jones algorithm [3]. 

2.1.1 Advantages using Image Processing  

 The system is marks the attendance by detecting facial Eigen features. 

 This system marks the attendance of the recognized faces automatically. 

 This system has a detection of 90 percent and recognition has 80 percent. 

 This system makes a report of all the students whose attendance is marked and 

sends it via email to the respective teachers and also an SMS is sent to their 

parents if the attendance is low. 
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2.1.2 Disadvantages using Image Processing 

 It requires proper lightening conditions to work.  

 The reorganization is carried out one by one and not in parallel so it requires a 

lot of time. 

 Another disadvantage of the system is it detects dummy images and recognizes 

the dummy faces. 

2.2 AUTOMATIC FACE NAMING BY LEARNING DISCRIMINATIVE 

AFFINITY MATRICES 

This system is a Affinity matrix and low-rank representation for Weakly Labeled 

Images which names the faces detected by the system by using machine learning 

algorithms and face detection inside images captured. Advantage of the system is it 

automatically names the persons. There were many approaches used for dealing with 

disparity in images subject to illumination changes and these approaches were 

implemented in object recognition systems and also by systems that were specific to 

faces.  

A method for dealing with such variations was using gray-level information to 

extract a face or an object from shading approach. The main reason why gray scale 

representations are used for extracting descriptors instead of operating on color images 

directly is that gray scale simplifies the algorithm and reduces computational 

requirements. Here in this case, color is of limited benefit and introducing unnecessary 

information could increase the amount of training data required to achieve good 

performance. Being an ill-posed problem, these proposed solutions assumed either the 

object shape and reflectance properties or the illumination conditions. These 

assumptions made are too strict for general object recognition and therefore it didn’t 

prove to be sufficient for face recognition. The second approach is the edge map of the 

image which is a useful object representation feature that is insensitive to illumination 

changes to certain event. Edge images could be used for recognition and to achieve 

similar accuracy as gray level pictures. The edge map information approach possesses 

the advantage of feature-based approaches, such as invariance to illumination and low 

memory requirement. It integrates the structural information with spatial information of 

a face image by grouping pixels of face edge map to line segments. After thinning the 

edge map, a polygonal line fitting process is applied to generate the edge map of a face. 

There is one another approach through which the image disparities due to illumination 
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differences are handled; it is by using a model of several images of the same face which 

is taken under various illumination conditions. Herein, the images captured can be used 

as independent models or as a combined model based recognition system [4]. 

2.3 AUTOMATED ATTENDANCE SYSTEM USING FACE RECOGNITION 

  This system is based on face detection and recognition algorithms, which is used 

to automatically detect the student face when he/she enters the class and the system is 

capable to marks the attendance by recognizing him. Viola-Jones Algorithm has been 

used for face detection which detects human face using cascade classifier and PCA 

algorithm for feature selection and SVM for classification. When it is compared to 

traditional attendance marking, this system proposes that the system takes the attendance 

automatically recognition obtained by continuous observation. Continuous observation 

helps in estimating and improving the performance of the attendance. To obtain the 

attendance, positions and face images of the students present in the class room are 

captured. Through continuous observation and recording the system estimates seating 

position and location of each student for attendance marking. The work is focused on the 

method to obtain the different weights of each focused seat according to its location. The 

effectiveness of the picture is also being discussed to enable the faster recognition of the 

images this system saves the time and also helps to monitor the students [5]. 

2.4 FINGER PRINT BASED ATTENDANCE SYSTEM 

This system is a portable fingerprint device has been developed which can be 

passed among the students to place their finger on the sensor during the lecture time 

without the instructor’s intervention. This system guarantees a fool-proof method for 

marking the attendance. The problem with this approach is that passing of the device 

during the lecture time may distract the attention of the students. A number of works 

related to Radio Frequency Identification (RFID) based Attendance Systems exist in the 

literature. In RFID based system, students carry a RFID tag type ID card and they need to 

place that on the card reader to record their attendance. RS232 is used to connect the 

system to the computer and save the recorded attendance from the database. This system 

may give rise to the problem of fraudulent access. An unauthorized person may make use 

of authorized ID card and enter into the organization.  

Another system was introduced as, Daugman’s algorithm based Iris recognition 

system. This system uses iris recognition management system that does capturing the 
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image of iris recognition, extraction, storing and matching. But the difficulty occurs to lay 

the transmission lines in the places where the topography is bad.  

Automated Attendance System is the advancement that has taken place in the field 

of automation replacing traditional attendance marking activity. Automated Attendance 

Systems are generally bio-metric based, smart-card based and web based. These systems 

are widely used in different organizations. Traditional method of attendance marking is 

very time consuming and becomes complicated when the strength is more. Automation of 

Attendance System has edge over traditional method as it saves time and also can be used 

for security purposes. This also helps to prevent fake attendance. An Attendance 

Management System which is developed using bio-metrics, in our case face, generally 

consists of Image Acquisition, Database development, Face detection, Pre-processing, 

Feature extraction, and Classification stages followed by Post-processing stage. The 

subsequent sections in this system are detailed description of various stages in the 

proposed model, results and conclusions and scope for improvement [6]. 
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CHAPTER-3 

PROPOSED SYSTEM 

3.1 METHODOLOY 

3.1.1 Convolution Neural Network (CNN) 

 Nevertheless, the sequential API is a perfect choice for most problems. To create 

a convolution neural network, it only need to create a sequential object and use 

the add function to add layers.  The algorithm first of creates a Sequential object and adds 

a few convolution, maxpooling and dropout layers. It then flattens the output and passes it 

two a last dense and dropout layer before passing it to our output layer. The sequential API 

also supports syntax where the layers are passed to the constructor directly. Alternatively, 

the functional API allows you to create the same models but offers you more flexibility at 

the cost of simplicity and readability. It can be used with multiple input and output layers 

as well as shared layers, which enables you to build really complex network structures. 

When using the functional API the system always need to pass the previous layer to the 

current layer. It also requires the use of an input layer. Before this system can start training 

our model needed to configure the learning process. For this, the system need to specify an 

optimizer, a loss function and optionally some metrics like accuracy. The loss function is a 

measure on how good our model is at achieving the given objective. An optimizer is used 

to minimize the loss (objective) function by updating the weights using the gradients. 

Augmentation is a process of creating more data from existing once. For images 

you can to little transformations like rotating the image, zooming into the image, adding 

noise and many more. This helps to make the model more robust and solves the problem 

of having not enough data. Keras has a method called ImageDataGenerator which can be 

used for augmenting images. This ImageDataGenerator will create new images that have 

been rotated, zoomed in or out, and shifted in width and height. 

Now that system defined and compiled our model it’s ready for training. To train a 

model the system would normally use the fit method but because the system are using a 

data generator the system will use generator and pass it our generator, training data, testing 

data as well as the number of epochs and the batch size. The system will also pass it a 

validation set so the system can monitor the loss and accuracy on both sets as well as 

steps_per_epoch which is required when using a generator and is just set to the length of 
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the training set divided by the batch size. The system can visualize our training and testing 

accuracy and loss for each epoch so this system can get intuition about the performance of 

our model. The accuracy and loss over epochs are saved in the history variable we got 

whilst training and we will use Matplotlib to visualize this data. 

This is most important step for our network. It consists of three parts - 

1. Convolution 

2. Polling 

3. Flattening 

4. Fully connected 

 

Figure 3.1: Convolution Neural Network Process 

The primary purpose of Convolution is to extract features from the input image. 

Convolution preserves the spatial relationship between pixels by learning image features 

using small squares of input data. Since every image can be considered as a matrix of pixel 

values. Consider a 5 x 5 image whose pixel values are only 0 and 1 (note that for a 

greyscale image, pixel values range from 0 to 255, the green matrix below is a special case 

where pixel values are only 0 and 1)The obtained matrix is also known as the feature map. 

An additional operation called ReLU is used after every Convolution operation. The next 

step is of pooling. Pooling (also called sub sampling or down sampling) reduces the 

dimensionality of each feature map but retains the most important information. In case of 

Max Pooling, this system defines a spatial neighbourhood (for example, a 2×2 window) 
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and take the largest element from the rectified feature map within that window. Instead of 

taking the largest element the system could also take the average (Average Pooling) or 

sum of all elements in that window. In practice, Max Pooling has been shown to work 

better. After pooling comes flattening, the matrix is converted into a linear array so that to 

input it into the nodes of our neural network 

3.1.1.1 Convolution 

Convolution is a simple mathematical operation which is fundamental to many 

common image processing operators. Convolution provides a way of multiplying together 

two arrays of numbers, generally of different sizes, but of the same dimensionality, to 

produce a third array of numbers of the same dimensionality. The convolution layer is the 

core building block of a CNN. The layer's parameters consist of a set of learnable filters 

(or kernels), which have a small receptive field, but extend through the full depth of the 

input volume. During the forward pass, each filter is convolved across the width and 

height of the input volume, computing the dot product between the entries of the filter and 

the input and producing a 2-dimensional activation map of that filter. As a result, the 

network learns filters that activate when it detects some specific type of feature at some 

spatial position in the input. 

Stacking the activation maps for all filters along the depth dimension forms the 

full output volume of the convolution layer. Every entry in the output volume can thus 

also be interpreted as an output of a neuron that looks at a small region in the input and 

shares parameters with neurons in the same activation map. 

3.1.1.2 Pooling 

 Another important concept of CNNs is pooling, which is a form of non-

linear down-sampling. There are several non-linear functions to implement pooling 

among which max pooling is the most common. It partitions the input image into a set of 

non-overlapping rectangles and, for each such sub-region, outputs the maximum. 

Intuitively, the exact location of a feature is less important than its rough location 

relative to other features. This is the idea behind the use of pooling in convolution neural 

networks. The pooling layer serves to progressively reduce the spatial size of the 

representation, to reduce the number of parameters, memory footprint and amount of 

computation in the network, and hence to also control over fitting. It is common to 

periodically insert a pooling layer between successive convolution layers in CNN 
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architecture. The pooling operation provides another form of translation invariance. The 

pooling layer operates independently on every depth slice of the input and resizes it 

spatially. The most common form is a pooling layer with filters of size 2×2 applied with a 

stride of 2 down samples at every depth slice in the input by 2 along both width and 

height, discarding 75% of the activations: 

A pooling layer is another building block of a CNN. Its function is to 

progressively reduce the spatial size of the representation to reduce the amount of 

parameters and computation in the network. Pooling layer operates on each feature map 

independently. The most common approach used in pooling is max pooling. Max 

pooling is a pooling operation that selects the maximum element from the region of the 

feature map covered by the filter. Thus, the output after max-pooling layer would be a 

feature map containing the most prominent features of the previous feature map. 

 

Figure 3.2: Max pooling 

3.1.1.3 Flattening 

Flatten is the function that converts the pooled feature map to a single column that 

is passed to the fully connected layer. Dense adds the fully connected layer to the neural 

network. After finishing the previous two steps, the system is supposed to have a pooled 

feature map by now. As the name of this step implies, the system is literally going to 

flatten our pooled feature map into a column like in the image below. 
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Figure 3.3: Flattening 

3.1.1.4 Fully connected 

 The objective of a fully connected layer is to take the results of the convolution/ 

pooling process and use them to classify the image into a label (in a simple 

classification example). The output of convolution/pooling is flattened into a single 

vector of values, each representing a probability that a certain feature belongs to a label. 

For example, if the image is of a cat, features representing things like whiskers or fur 

should have high probabilities for the label “cat”. The image below illustrates how the 

input values flow into the first layer of neurons. They are multiplied by weights and 

pass through an activation function (typically ReLu), just like in a classic artificial 

neural network. They then pass forward to the output layer, in which every neuron 

represents a classification label. The fully connected part of the CNN network goes 

through its own back propagation process to determine the most accurate weights. Each 

neuron receives weights that prioritize the most appropriate label. Finally, the neurons 

“vote” on each of the labels and the winner of that vote is the classification decision. 
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Figure 3.4: Fully connected 

3.2 STATISTICAL TECHNIQUES AND VISUALIZATION 

3.2.1 NumPy  

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and matrices. 

Since, arrays and matrices area essential part of the Machine Learning ecosystem, NumPy 

along with Machine Learning modules like Scikit-learn, Pandas, Matplotlib, Tensor Flow, 

etc. complete the Python Machine Learning Ecosystem. NumPy provides the essential 

multi-dimensional array-oriented computing functionalities designed for high-level 

mathematical functions and scientific computation. Numpy can be imported into the 

notebook using NumPy’s main object is the homogeneous multidimensional array. It is a 

table with same type elements, i.e., integers or string or characters (homogeneous), 

usually integers. In NumPy, dimensions are called axes. The number of axes is called the 

rank. There are several ways to create an array in NumPy like np.array, np.zeros, no. 

ones, etc. Each of them provides some flexibility. 

3.2.2 Keras 

Keras is a high-level neural networks API, capable of running on top of Tensor 

Flow,  and CNTK. It enables fast experimentation through a high level, user-friendly, 

modular and extensible API. Keras can also be run on both CPU and GPU. Keras was 

developed and is maintained by Francois Chollet and is part of the Tensor flow core, 

which makes it Tensor flows preferred high-level API. Keras can be installed using pip or 



                                                   Attendance Management System using Face Recognition 

Gudlavalleru Engineering College Page 17 
 

conda. Keras provides seven different datasets, which can be loaded in using Keras 

directly. These include image datasets as well as a house price and a movie review 

datasets. To feed the images to a convolution neural network we transform the data frame 

to four dimensions. This can be done using numpys reshape method. We will also 

transform the data into floats and normalize it. The easiest way of creating a model in 

Keras is by using the sequential API, which that it doesn’t allow models to have multiple 

inputs or outputs, which are needed for some problems. 

3.2.3 Epoch 

 The number of epochs is a hyper parameter that defines the number times that the 

learning algorithm will work through the entire training dataset. One epoch means that 

each sample in the training dataset has had an opportunity to update the internal model 

parameters. An epoch is comprised of one or more batches. For example, as above, an 

epoch that has one batch is called the batch gradient descent learning algorithm. The 

system can think of a for-loop over the number of epochs where each loop proceeds over 

the training dataset. Within this for-loop is another nested for-loop that iterates over each 

batch of samples, where one batch has the specified “batch size” number of samples. The 

number of epochs is traditionally large, often hundreds or thousands, allowing the 

learning algorithm to run until the error from the model has been sufficiently minimized. 

You may see examples of the number of epochs in the literature and in tutorials set to 10, 

100, 500, 1000, and larger. It is common to create line plots that show epochs along the x-

axis as time and the error or skill of the model on the y-axis. These plots are sometimes 

called learning curves. These plots can help to diagnose whether the model has over 

learned, under learned, or is suitably fit to the training dataset. 

3.2.4 ReLU 

 In a neural network, the activation function is responsible for transforming the 

summed weighted input from the node into the activation of the node or output for that 

input. The rectified linear activation function is a piecewise linear function that will 

output the input directly if is positive, otherwise, it will output zero. It has become the 

default activation function for many types of neural networks because a model that uses it 

is easier to train and often achieves better performance. 
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3.2.5 Sigmoid 

A sigmoid function is a type of activation function, and more specifically defined 

as a squashing function. Squashing functions limit the output to a range between 0 and 1, 

making these functions useful in the prediction of probabilities. The name Sigmoidal 

comes from the Greek letter Sigma, and when graphed, appears as a sloping “S” across 

the Y-axis. A sigmoidal function is a type of logistic function and purely refers to any 

function that retains the “S” shape, such as tanh(x). Where a traditional sigmoidal 

function exists between 0 and 1, tanh(x) follows a similar shape, but exists between 1 and 

-1. On its own, a sigmoidal function is also differentiable, meaning we can find the slope 

of the sigmoid curve, at any two points. Sigmoidal functions are frequently used 

in machine learning, specifically in the testing of artificial neural networks, as a way of 

understanding the output of a node or “neuron”. For example, a neural network may 

attempt to find a desired solution given a set of inputs. A sigmoidal function will 

determine the output and that output will be used as the input for the following node. This 

process will repeat until the solution to the original problem is found. 

3.2.6 WAMP 

WAMP is a Windows OS based program that installs and configures Apache web 

server, MySQL database server, PHP scripting language, phpMyAdmin (to manage 

MySQL database’s), and SQLiteManager (to manage SQLite database’s). WAMP is 

designed to offer an easy way to install Apache, PHP and MySQL package with an easy 

to use installation program instead of having to install and configure everything yourself. 

WAMP is so easy because once it is installed it is ready to go. You don’t have to do any 

additional configuring or tweaking of any configuration files to get it running.  

The word WAMP is the abbreviation of the package: Apache, MySQL, and one of 

Perl, PHP, or Python in Microsoft Windows operating system. It is a kind of open source 

software that can be used to build dynamic websites or servers. They are all 

independently created programs, however it has increasingly high compatibility degree 

because they often be put together to use. Therefore, they formed a powerful web 

applications platform. Furthermore, what is the package of Apache, MySQL and Perl, 

PHP or Python? Apache HTTP server is web server software which ranked the first over 

the world. The pronunciation of “Apache” is from the word “A patchy server”, which 

means that the program has patch. There are continuously people to develop its new 
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function and modify the original defects by its open community. Initially, Apache is just 

used in small or text internet work. Then, it gradually expanded to all sort of UNIX 

system, especially for Linux system, the Apache support it pretty perfect. Apache has a 

variety of products. It can support both SSL technologies and multiple virtual hosts. PHP 

stands for Hypertext Preprocessor. It is a kind of HTML embedded language which 

executed on the server. PHP mixed with C language, java, Perl and PHP self-created 

language. And the language style is similar to C language. PHP is embedded into the 

procedure in HTML documents to execute. It can also perform the compiled code. This 

kind of compiler can achieve encryption and optimizing code running in order to make 

code running faster. PHP has very powerful function and support almost all popular 

databases and operating systems. MySQL is a small relational database management 

system. Because of the small size, fast speed, low cost and especially, the open source, it 

really fits for many small and medium-sized websites to choose MySQL as their database 

in order to reduce the overall cost. Furthermore, MySQL has many characteristics, firstly, 

it uses C and C++ to write, and uses a variety of compiler testing so that it can guarantee 

the source code of portability. Secondly, it supports many operating systems, such as 

AIX, FreeBSD, HP-UX Linux, Mac OS, Novell Netware, OpenBSD, OS/2 Wrap, Solaris, 

and Windows etc. Thirdly, it provides API for a variety of programming languages, 

which including C, C++, Java, Perl, Python, PHP, Eiffel, Ruby and Tcl, etc. besides, it 

supports multithread and 2 can take full use of the CPU resources. Lastly, it also provides 

some database connection access, such as TCP/IP, ODBC or JDBC, and it has some 

management tools so that you can easily manage. 

 There are usually two reasons why someone chooses to install WAMP. They are 

looking to install WAMP for development purposes or to run their own server.  WAMP 

allows us to change or add users and for making new databases phpMyAdmin is a free 

software tool written in PHP, intended to handle the administration of MySQLover the 

World Wide Web. phpMyAdmin supports a wide range of operations with MySQL. The 

most frequently used operations are supported by the user interface (managing databases, 

tables, fields, relations, indexes, users, permissions, etc), while you still have the ability to 

directly execute any SQL statement. 

 



                                                   Attendance Management System using Face Recognition 

Gudlavalleru Engineering College Page 20 
 

 

Figure 3.5: phpMyAdmin Page 

3.2.7 MySql Server 

MySQL is a freely available open source Relational Database Management 

System (RDBMS) that uses Structured Query Language (SQL). SQL is the most popular 

language for adding, accessing and managing content in a database. It is most noted for 

its quick processing, proven reliability, ease and flexibility of use. MySQL is based on 

a client-server model. The core of MySQL is MySQL server, which handles all of the 

database instructions (or commands). MySQL server is available as a separate program 

for use in a client-server networked environment and as a library that can be embedded 

(or linked) into separate applications. MySQL operates along with several utility 

programs which support the administration of MySQL databases. Commands are sent to 

MySQLServer via the MySQL client, which is installed on a computer. MySQL was 

originally developed to handle large databases quickly. Although MySQL is typically 

installed on only one machine, it is able to send the database to multiple locations, as 

users are able to access it via different MySQL client interfaces. These interfaces send 

SQL statements to the server and then display the results. MySQL was designed to be 

compatible with other systems. It supports deployment in virtualized environments, such 

as Amazon RDS for MySQL, Amazon RDS for MariaDB and Amazon Aurora for 

MySQL. Users can transfer their data to a SQL Server database by using database 

migration tools like AWS Schema Conversion Tool and the AWS Database Migration 

Service. The database object semantics between SQL Server and MySQL are similar, but 

not identical. There are architectural differences that must be considered when migrating 
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from SQL Server to MySQL. In MySQL, there is no difference between a database and a 

schema, while SQL Server treats the two as separate entities. 

 

Figure 3.6: phpMyAmin UserInterface 

3.3 IMPLEMENTAION 

Steps:  

 

Figure 3.7: Convolution implementation process 

In line 1-all the libraries are imported using keras. 
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In line 2-In this first step, sequential is used to create a model layer-by-layer. 

In line 3-This is the first step in Convolution Neural Network, in this layer input image is 

converted into convolution matrix. 

In line 4-This is the second step in CNN, In this convolution matrix is reduced by 

extracting max values from matrix. 

In line 5-In this step, the input matrix from pooling layer is converted into linear array. 

 

Figure 3.8: Classifing as Classes 

In line 6-The first parameter in dense constructor is input_dim which is used to         

define number of neurons in that layer. Another important parameter is activation. Using 

this parameter we define activation function for all neurons in a specific layer. Here, the 

system use ‘relu’ value, which indicates that neurons in this layer will use Rectifier 

Linear Unit. 

In line 7-The first parameter in dense constructor is output_dim which is used to define 

number of output layers. Another important parameter is activation. Using this parameter 

this system define activation function for all neurons in a specific layer. Here,the system 

use ‘sigmoid’ function. 

In line 8-model is compiled. 
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In line 9-ImageDataGenerator is imported using keras. Using ImageDataGeneratorkeras 

library provides data augmentation automatically when training a model. 

In line 10-Using ImageDataGenerator image is rescaled, shear_range and zoom_range is 

float and image flips via horizontal_flip. 

In line 11-An iterator can be created for an image dataset located on disk in a specified 

directory, where images in that directory are organized into subdirectories according to 

their class. 

In line 12-We train the images and for that classes indexes are displayed as 0 and 1.z 

 

Figure 3.9: Running Epochs 

In line 13-Once the iterator is created, it can be used to train a neural network model by 

calling fit_generator() function. 

The steps_per_epoch argument must specify the number of batches of samples 

comprising one epoch. A data generator can also be used to specify the validation dataset 

and the test dataset. So, here we runned 25 epochs for better accuracy. 
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Figure 3.10: Running GUI 

In line 15-The model is saved as cnn.h5. 

In line 19-load_model, numpy and cv2 is imported .After cnn.h5 is loaded and model is 

compiled. Then, skimage is used which is a collection of algorithms for image processing 

and computer vision. In that image is given and prediction can be done. If the image is 

found then the accuracy is predicted, if not it shows “shape not found”. 

3.3.1 Data Modeling and visualization  

Step 1: Collecting the Dataset: 

In order to train our machine, we need a huge amount of data so that our model can 

learn from them by identifying out certain relations and common features related to the 

objects. 

Fortunately many such datasets are available on internet. Here is a link for the 

dataset which consist of 6000 images. This will help in training as well testing our 

classifier. 

Step 2: Importing Libraries and Splitting the Dataset: 

To use the powers of the libraries, we first need to import them. After importing 

the libraries, we need to split our data into two parts- taining_set and test_set. In our case, 

the dataset is already split into two parts. The training set has 4000 image of signs A and B 

while the test set has 1000 images of each. 
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Step 3: Building the CNN: 

This is most important step for our network. It consists of three parts - 

1. Convolution 

2. Polling 

3. Flattening 

Step 4: Full Connection: 

Full connection is connecting our convolution network to a neural network and 

then compiling our network. Here we have made 2 layer neural network with a sigmoid 

function as an activation function for the last layer as we need to find the probability of the 

object being a letter A or B. 

Step 5: Data Augmentation:  

While training your data, you need a lot of data to train upon. Suppose we have a 

limited number of images for our network. What to do now? You don’t need to hunt for 

novel new images that can be added to your dataset. Why because?, neural networks aren’t 

smart to begin with. For instance, a poorly trained neural network would think that these 

three tennis balls shown below are distinct, unique images. So, to get more data, we just 

need to make minor alterations to our existing dataset. Minor changes such as flips or 

translations or rotations. Our neural network would think these are distinct images anyway. 

Data augmentation is a way we can reduce over fitting on models, where we increase the 

amount of training data using information only in our training data. The field of data 

augmentation is not new, and in fact, various data augmentation techniques have been 

applied to specific problems. 

Step 6: Training our Network:  

So, we completed all the steps of construction and its time to train our model. If 

you are training with a good video card with enough RAM (like an Nvidia GeForce GTX 

980 Ti or better), this will be done in less than an hour. If you are training with a normal 

CPU, it might take a lot longer. With increasing number of epochs, the accuracy will 

increase. 
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Step 7: Testing:  

Now let’s test a random image. And, yes !! this network correctly predicted the 

image of the dog!! Though it is not 100% accurate but it will give correct predictions most 

of the times. Try adding more convolution and pooling layers, play with the number of 

nodes and epochs, and you might get high accuracy result. You can even try it with your 

own image and see what it predicts.  

3.4 DATA PREPARATION 

Pre-processing the data such as resizing, and grey scale is the first step of your 

machine learning pipeline. Most deep learning frameworks will require your training data 

to all have the same shape. So it is best to resize your images to some standard. Whenever 

training any kind of machine learning model it is important to remember the bias variance 

trade-off. The more complex the model the harder it will be to train it. That means it is 

best to limit the number of model parameters in your model. Proposed system can lower 

the number of inputs to your model by down sampling the images. Grey scaling is often 

used for the same reason. If the colours in the images do not contain any distinguishing 

information then you can reduce the number of inputs by a third by grey scaling. 

There are a number of other pre-processing methods which can be used depending 

on your data. It is also a good idea to do some data augmentation; this is altering your 

input data slightly without changing the resulting label to increase the number of 

instances you have to train your model. This is a very packed question. Let's try to go 

through it and I will try to provide some example for image processing using a CN. 

Pre-processing the data such as resizing, and grey scale is the first step of your 

machine learning pipeline. Most deep learning frameworks will require your training data 

to all have the same shape. So it is best to resize your images to some standard. 

Whenever training any kind of machine learning model it is important to 

remember the bias variance trade-off. The more complex the model the harder it will be 

to train it. That means it is best to limit the number of model parameters in your model. 

The system can lower the number of inputs to your model by down sampling the images. 

Greyscaling is often used for the same reason. If the colors in the images do not contain 

any distinguishing information then you can reduce the number of inputs by a third by 

greyscaling. There are a number of other pre-processing methods which can be used 

depending on your data. It is also a good idea to do some data augmentation; this is 
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altering your input data slightly without changing the resulting label to increase the 

number of instances you have to train your model. The shape of the variable which you 

will use as the input for your CNN will depend on the package you choose. I prefer using 

tensor flow, which is developed by Google. If you are planning on using a pretty standard 

architecture, then there is a very useful wrapper library named Keras which will help 

make designing and training a CNN very easy. When using tensor flow you will want to 

get your set of images into a numpy matrix. The first dimension is your instances, then 

your image dimensions and finally the last dimension is for channels. 

For most data the labelling would need to be done manually. This is often named 

data collection and is the hardest and most expensive part of any machine learning 

solution. It is often best to either use readily available data, or to use less complex models 

and more pre-processing if the data is just unavailable. 

3.4.1 Data acquisition  

 In vision-based gesture recognition, the data acquired is frame of images. The 

input of such system is collected using images capturing devices such as standard video 

camera, webcam, stereo camera, thermal camera or more advanced active techniques such 

as Kinect and LMC. Stereo cameras, Kinect and LMC are 3D cameras which can collect 

depth information. 

3.4.2 Image pre-processing  

Image pre-processing stages are performed to modify the image or video inputs to 

improve the overall performance Data Acquisition Image Pre-processing Segmentation. 

In some researches, the images captured are downsized into a smaller resolution prior to 

subsequent stages. This technique is used in has shown that reducing the resolution of the 

input image is able to improve the computational efficiency. Research in tabulated the 

processing time associated with different downsizing factor of image resolution. In this 
system, division by 64 is the optimum scale as it reduced processing time by 43.8% 

without affecting the overall accuracy. 
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Figure 3.11: Vision-based gesture recognition stages 

3.4.3 Segmentation  

Segmentation is the process of partitioning images into multiple distinct parts. It is 

a stage whereby the Region of Interest (ROI), is segmented from the remaining of the 

image. Segmentation method can be contextual or non-contextual. Contextual 

segmentation takes the spatial relationship between features into account, such as edge 

detection techniques. Whereas a non-contextual segmentation does not consider spatial 

relationship but group pixels based on global attributes. 

3.4.4 Feature extraction  

Feature extraction is the transformation of interesting parts of input data into sets 

of compact feature vector. In gesture recognition context, the features extracted should 

contain relevant information from the hand gestures input and represented in a compact 

version which serves as an identity of the gesture to be classified apart from other 

gestures. 

3.4.5 Classification 

  Classification can be categorized into supervised and unsupervised machine 

learning techniques. Supervised machine learning is a technique that teaches the system 

to recognize certain pattern of input data, which are then used to predict future data. 

Supervised machine learning takes in a set of known training data and it is used to infer a 

function from labelled training data. Unsupervised machine learning is used to draw 

inferences from datasets with input data with no labelled response. Since no labelled 

response is fed into the classifier, there is no reward or penalty weight age to which 

classes the data is supposed to belong. 
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Figure 3.12: Data set of Student 16481A0525 

Here the proposed system collects data using web camera in different angles and 

positions in order to build the system to produce good accuracy. The above collection of 

data set shows the images of student ‘16481A0525’ for marking their attendance. Firstly 

we collected the student images in a good count. Store in the folder using the student roll 

number as a folder name and train the algorithm using epochs and test the system using 

the dataset.  

 

Figure 3.13: Data set of Student 16481A0526 
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Here the proposed system collects data using web camera in different angles and 

positions in order to build the system to produce good accuracy. The above collection of 

data set shows the images of a student ‘16481A0526’ for marking their attendance. Firstly 

we collected the student images in a good count. Store in the folder using the student roll 

number as a folder name and train the algorithm using epochs and test the system using 

the dataset.  
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CHAPTER-4 

RESULTS  

4.1 PYTHON GUI – TKINTER 

Python offers multiple options for developing GUI (Graphical User Interface). Out 

of all the GUI methods, tkinter is the most commonly used method. It is a standard 

Python interface to the Tk GUI toolkit shipped with Python. Python with tkinter is the 

fastest and easiest way to create the GUI applications. Creating a GUI using tkinter is an 

easy task. 

To create a tkinter app: 

1. Importing the module – tkinter 

2. Create the main window (container) 

3. Add any number of widgets to the main window 

4. Apply the event Trigger on the widgets. 

Importing tkinter is same as importing any other module in the Python code. Note 

that the name of the module in Python 2.x is ‘Tkinter’ and in Python 3.x it is ‘tkinter’. 

For  importing tkinker: import tkinter 

1. Tk(screenName=None,  baseName=None,  className=’Tk’,  useTk=1): To create 

a main window, tkinter offers a method ‘Tk(screenName=None, 

baseName=None,  className=’Tk’,  useTk=1)’. To change the name of the 

window, you can change the className to the desired one. The basic code used to 

create the main window of the application is: 

 m=tkinter.Tk() where m is the name of the main window object 

2. mainloop(): There is a method known by the name mainloop() is used when your 

application is ready to run. mainloop() is an infinite loop used to run the 

application, wait for an event to occur and process the event as long as the 

window is not closed. 

 m.mainloop() 
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3. tkinter also offers access to the geometric configuration of the widgets which can 

organize the widgets in the parent windows. There is mainly three geometry 

manager classes class. 

 pack() method: It organizes the widgets in blocks before placing in the parent 

widget. 

 grid () method: It organizes the widgets in grid (table-like structure) before 

placing in the parent widget. 

 place() method: It organizes the widgets by placing them on specific p There 

are a   number of widgets which you can put in your tkinter application. Some 

of the major widgets are explained below: 

Button: To add a button in your application, this widget is used. 

The general syntax is: 

         w=Button(master, option=value) 

Master is the parameter used to represent the parent window. There are number of 

options which are used to change the format of the Buttons. Number of options can 

be passed as parameters separated by commas. Some of them are listed below. 

 active background: to set the background color when button is u    under the 

cursor. 

 active foreground: to set the foreground color when button is under the 

cursor. 

 bg: to set he normal background color. 

 command: to call a function. 

 font: to set the font on the button label. 

 image: to set the image on the button. 

 width: to set the width of the button. 

 height: to set the height of the button. 

Output:  

 
Figure 4.1: Showing Button in Tkinter 
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Canvas: It is used to draw pictures and other complex layout like graphics, text and 

widgets. 

The general syntax is: 

w = Canvas(master, option=value) 

master is the parameter used to represent the parent window. 

There are number of options which are used to change the format of the widget. 

Number of options can be passed as parameters separated by commas. Some of 

them are listed below. 

 bd: to set the border width in pixels. 

 bg: to set the normal background color. 

 cursor: to set the cursor used in the canvas. 

 highlightcolor: to set the color shown in the focus highlight. 

 width: to set the width of the widget. 

 height: to set the height of the widget. 

Output: 

       

Figure 4.2: Showing Canvas. 

4.2 DESIGNED THE SYSTEM AND TO VIEW THE OUTPUT USING THE 

TKINTER GUI 

import numpy as np 

from keras.preprocessing import image 

from tkinter import * 

from PIL import ImageTk, Image 

from tkinter import filedialog 

import os 
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from keras.models import load_model 

classifier = load_model('model.h5') 

classifier.compile(optimizer = 'adam', loss = 'binary_crossentropy', metrics = ['accuracy']) 

root = Tk() 

root.geometry("550x300+300+150") 

root.resizable(width=True, height=True) 

 

def openfn(): 

    filename = filedialog.askopenfilename(title='open') 

    return filename 

def open_img(): 

    x = openfn() 

    test_image = image.load_img(x, target_size = (64, 64)) 

    test_image = image.img_to_array(test_image) 

    test_image = np.expand_dims(test_image, axis = 0) 

    result = classifier.predict_classes (test_image) 

    Print(result) 

    index=["16481A0525","16481A0526"] 

    label = Label ( root, text="Prediction : "+index[result[0][0]]) 

    label.pack() 

    img = Image.open(x) 

    img = img.resize((250, 250), Image.ANTIALIAS) 

    img = ImageTk.PhotoImage (img) 

    panel = Label (root, image=img) 

    panel.image = img  panel.pack() 
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btn = Button(root, text='open image', command=open_img).pack() 

root.mainloop () 

 

4.3 RESULTS 

 

Figure 4.3: Opening of Tkinter Graphical User Interface 

 

  

Figure 4.4: Predicted Image of Student ‘16481A0525’ 
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Figure 4.5: Storing attendance of 16481A0525 in Mysql database  

 

 

Figure: 4.6: Predicted image of Student ‘16481A0526’  
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Figure 4.7: Storing attendance of 16481A526 in Mysql database  
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CHAPTER-5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

Attendance management system is a necessary tool for taking attendance in any 

environment where attendance is critical. However, most of the existing approaches are 

time consuming, intrusive and it requires manual work from the users. This system is 

aimed at developing a less intrusive, cost effective and more efficient automated student 

attendance management system using face recognition. By using convolution neural 

network the proposed system predicts the image of a student with better accuracy. If the 

scanned student is present in the trained set, then automatically the respective student 

attendance will be stored in the database automatically. 

5.2 FUTURE SCOPE 

Face recognition provides non-intrusive way to recognize a person. By using 

this system, the chances of fake attendance and proxies can be reduced. The face 

recognition using eigenface method helps overcome problems related to lightning issues 

and head pose problems in some cases. 

 



                                                   Attendance Management System using Face Recognition 

Gudlavalleru Engineering College Page 39 
 

BIBLIOGRAPHY 
[1]. https://www.datacamp.com/projects/462 

[2]. https://cloudxlab.com/blog/numpy-pandas-introduction/ 

[3]. DivyaSingh, “Attendance monitoring system using image processing”,Volume 4, 

Special Issue 5, Dec.-2017.   

[4]. shijiexiao, “Automatic face naming by learning discriminative affinity matrices”, 

Volume 5, Issue 6, pp.3-74. 

[5]. Nandhini R, Duraimurugan N, S.P.Chokkalingam, “Automated Attendance 

System using Face Recognition”, Volume 8, Issue 3. 

[6]. Shireesha Chintalapati, M.V. Raghunadh, “A finger print based attendance 

system”, Volume 36, Issue 3.           

 



 

     
 

POWER CONSUMPTION PREDICTION 
A Project Report 

 
Submitted to the Faculty of Engineering of 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 
KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 
BACHELOR OF TECHNOLOGY 

In 
COMPUTER SCIENCE AND ENGINEERING 

 
By 

G.SWARNA LATHA  G.HEMA LATHA  
    (16481A0552)        (16481A0558) 

 
D.KONDALA RAO  G.GANGADHAR 

     (16481A0542)          (16481A0557) 
 
 

Under the guidance of 
Mr.K.HAREESH KUMAR, M.Tech   

Assistant Professor of CSE Department 
 

 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRIRAO KNOWLEDGE VILLAGE 
GUDLAVALLERU – 521356 

ANDHRA PRADESH 
2019-2020 



GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE, GUDLAVALLERU 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

 

CERTIFICATE 
 
This is to certify that the project report entitled “POWER 

CONSUMPTION PREDICTION” is a  bonafide   record of work 

carried out by G. SWARNA LATHA(16481A0552), G. HEMA LATHA 

(16481A0558), D. KONDALA RAO(16481A0542), G. GANGADHAR 

(16481A0557) under the guidance and super vision in the partial 

fulfillment of the requirements for the award of the degree of Bachelor 

of Technology in Computer   Science     and Engineering of Jawaharlal 

Nehru Technological University Kakinada, Kakinada during the 

academic year  2019-20. 

 

 

     Project Guide                                                    Head of the Department 

( K.HAREESH  KUMAR )                                   (Dr. S.NARAYANA)   

 

 

 

    External Examiner     

 
 



ACKNOWLEDGEMENT 
 
 

The satisfaction that accompanies the successful completion of any task would be incomplete 

without the mention of people who made it possible and whose constant guidance and 

encouragements crown all the efforts with success. 

 

We would like to express our deep sense of gratitude and sincere thanks to                                   

Mr. K.Hareesh Kumar, MTech, Assistant Professor Department of Computer Science and 

Engineering for his constant guidance, supervision and motivation in completing the project 

work.   

 

We feel elated to express our floral gratitude and sincere thanks to Dr. S. Narayana, Head of the 

Department, Computer Science and Engineering for his encouragements all the way during 

analysis of the project. His annotations, insinuations and criticisms are the key behind the 

successful completion of the project work. 

 

We would like to take this opportunity to thank our beloved principal Dr. P. Ravindra Babu for 

providing a great support for us in completing our project and giving us the opportunity for doing 

project. 

 

Our Special thanks to the faculty of our department and programmers of our computer lab. 

Finally, we thank our family members, non-teaching staff and our friends, who had directly or 

indirectly helped and supported us in completing our project in time.                                      

              

                 Team members 

  G.Swarna Latha (16481A0552) 

  G.Hema Latha (16481A0558) 

  D.Kondala Rao (16481A0542) 

  G.Gangadhar  (16481A0557) 

 



Abstract 
 Energy Consumption is among one of the essential topics of energy systems. Energy 

consumption came under the consideration after the energy crisis in 1970s.Also, it is shown that 

energy consumption throughout the world is rapidly increasing.Therefore, each country tries to 

use as less energy as possible in their country in different areas from building to farms, from 

industrial process to vehicles. As energy comes from three different resources like fossil fuels, 

renewable and nuclear resources, it need so much effort to keep tracking of energy consumption 

of these types in different area. However by doing so, we can predict the amount of energy, 

which is consumed in different areas and try to make plans, specialized for a specific usage and 

area. By knowing how much energy will used for their process or work, they can be able to think 

of some changes in them to reduce the amount energy usage. Predicting future energy usage both 

in Short-term and Long-term manner will help us to know, that in which type energy is used 

mostly and try to change the trend, as it is happend in the recent years for fossil fuels and now 

we have renewable energy. The amount of energy used in different areas is influenced by 

different factors such as water, wind, temperature. Having multiple factors, predicting the energy 

consumption is a complex problem. 

 Nowadays ML models are being used in different areas because they are useful and the 

way ML works is like a function which best maps the input data to output. Machine learning 

models can produce prediction for energy consumption with high accuracy. So they can be used 

by governments to implement energy-saving policies. For instances, ML models can predict the 

amount energy used in building. They can also be used to predict the future use of different types 

of energy like electricity or natural gas. This research work is conducted in the prediction of 

different energy type usage.  
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                                              CHAPTER 1 

                                         INTRODUCTION 

1.1Introduction:  

Energy Consumption is among one of the essential topics of energy systems. Energy 

consumption came under the consideration after the energy crisis in 1970s. Also, it is shown 

that energy consumption throughout the world is rapidly increasing. Therefore, each country 

tries to use as less energy as possible in their country in different areas from building to 

farms, from industrial process to vehicles. As energy comes from three different resources 

like fossil fuels, renewable and nuclear resources, it need so much effort to keep tracking of 

energy consumption of these types in different area. However by doing so, we can predict the 

amount of energy, which is consumed in different areas and try to make plans, specialized for 

a specific usage and area. By knowing how much energy will used for their process or work, 

they can be able to think of some changes in them to reduce the amount energy usage. 

Predicting future energy usage both in Short-term and Long-term manner will help us to 

know, that in which type energy is used mostly and try to change the trend, as it is happend in 

the recent years for fossil fuels and now we have renewable energy. The amount of energy 

used in different areas is influenced by different factors such as water, wind, temperature. 

Having multiple factors, predicting the energy consumption is a complex problem. 

Energy is the driving force of any nation. Energy security and energy efficiency is the 

need of the hour. Energy conservation, decentralized energy planning techniques seems to be 

the solution to meet the energy requirements in almost every sector. The installed capacity 

out of renewable energy during 2012–2013 was around 12.26% and now later during 2017–

2018 it has come to around 18.8%. If this trend stays, it is anticipated that the renewable 

energy sources would come forward to contribute even more in near future, which is a good 

sign. Renewable energy sector is expanding rapidly and in particular it has already grabbed 

its attention to be the potential contributor for sustainable energy security. India is one among 

the mainly swiftly developing countries in the planet. Flourishing industrialization also 

requires energy to excel, which in turn makes India an energy starving state. At present India 

depends heavily upon the fossil fuels and also has to expend more, whereas India also has a 

huge potential for the alternative sources of energy . India is almost certainly urbanizing 
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quicker. With a severe development predicament in the energy sector, energy becomes one of 

the top focus and an additional major issue in sustainable improvement and also a long-term 

security. Managing energy consumption and energy resources in parallel has become very 

important among energy planners and policy framers. Thus an incorporated energy 

administration approach is vital for the sustainable improvement of India. 

Power system development starts with the forecast of future demand. The 

consumption of electricity in India has increased around 10% annually from 2000 to 2009. It 

is the primary prerequisite for achieving the goal of optimal planning and operation of power 

systems. Electrical Energy is one of the most important sources for social and economic 

development of all nations.  

The growth in energy consumption is essentially linked with the growth in economy. 

Electricity demand increases due to the population growth, higher per capita consumption, 

and rapid development of industrial & commercial sectors, higher Gross Domestic Product 

(GDP) growth and structural changes in the economy of India with other countries. Further  

government policies concerning the energy sector development in world energy markets will 

play key roles in the future patterns of energy production and consumption. Load forecasting 

is very important for the reliable and economical operation of the power system. 

Total Energy Consumption for the period 1960–2013 for sectors such as industry, 

agriculture, commercial, domestic, traction railways and others were obtained from various 

energy statistics reports of Ministry of Statistics and Programme Implementation (MOSPI), 

GoI. The year wise data for the population, GDP per capita and GDP were also obtained from 

various other sources and other different departments of the GoI. 

After the independence of the country, that is, in 1947 the TEC is observed to be 4182 

GwH. At that time the domestic sector consumed around 10% of the overall and industrial 

sector consumed almost 71%, these two were the major players till the end of the 3rd plan. 

During the 1968–1969 that is, during the 3rd Annual plan the domestic sector experienced a 

dip compared to that of the agriculture sector and the Industrial and agriculture sector were 

found to be the major consumers till the end of the 9th plan that is, 2001–2002. During that 

point of time industrial sector consumed around 43% and the agriculture sector engulfed 

21.8% which is just short of domestic sector 21.27%. Again from the end of the 19th plan till 

the end of the 12th plan that is, from 2001–2002 to 2016–2017 the domestic sector again 

started consuming more compared to the agriculture sector which was found to be 24.11% 

compared to agriculture’s 18.01%. Nevertheless the Industries have always been the major 

consumer since independence till date even though a decreasing trend is noticed overall. The 
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traction sector in India has always followed a decreasing trend apart from a few periods 

which has also shown only a feeble increase. The Miscellaneous sector (others) has increased 

lately to 6.45% since independence compared to its 5.24% even though it is not a key 

consumer. This is an overview of the sector wise total energy consumption for India since 

1947 as demonstrated. 

The graphical representation of the Domestic, Commercial, Industrial, Agricultural and 

Traction sectors for the period 2000–2018 has been shown in the value for the year 2018 is an 

estimated value compared to all the other values. The industrial sector has seen a steep 

increase since the start of the century which usually will be the case for any country. And all 

the other sectors have shown a gradual increase. The agriculture and the domestic categories 

have shown some fluctuations whereas the other sectors have shown a steady increase. 

By the end of India’s 12th plan the split among all the sectors in the domestic and the 

agriculture which were going hand to hand, few decades earlier were found to show a visible 

contrast of over 6% between them. The industrial sector’s consumption over the years has 

decreased considerably even though it happened to be the vital consumer of all the sectors. 

And the same trend is expected to continue over the years which might transform India from 

being an Agriculture based economy. 

The category wise electricity consumption of India compared to other developed and 

developing countries are analysed along with the International Energy Agency’s report for 

the year 2015. India falls short of China and the US in terms of GWh in almost all the sectors 

except the agriculture sector. When compared to the European Union, India consumes 

electricity more in the agriculture sector and the others sector which is quite evident, since 

India is a tropical country and is agriculture based. India consumes 173,185 GWh of 

electricity which is higher than China’s 103,983 GWh which comes next. In the commercial 

sector US is the major electricity consumer, it tops the list with 1,359,480 GWh. US 

consumes 1,401,616 GWh in the residential sector which is almost the consumption of the 

Chinese republic’s 756,521 GWh and European Union’s 795,406 GWh combined, in spite of 

world’s highly populous nations such as China and India. In the transport category China’s 

179,638 GWh electricity consumption stands out way ahead of the Russian federation’s 

82,120 GWh, which is the second largest consumer. China is also the top consumer in the 

industrial sector in terms of electricity which is 32,121,168 GWh which is more than 26% of 

the whole world. 

Energy Statistics brings out energy indicators meant for the practice of policy framers 

and for wide-ranging coverage. Indicators participate in a critical job by transforming the data 
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to useful information for the plan makers and also aid in the process of making decisions. List 

of indicators identification depends upon various factors such as lucidity, technical validity, 

strength, sensitivity and the degree to which they are gelled to each other. No single factor 

can determine everything since each indicator needs different set of data. GDP is the 

country’s broadest quantitative gauge of total economic activity. In specific GDP tells us the 

financial value of all the goods and services manufactured within the country’s borders over a 

time span. The data in the study has been gathered from the respective ministries of the 

Government of India (GoI). Energy intensity’s value has dipped over the latest ten years 

which might be ascribed to the quicker increase of GDP than the energy need. 

   

 Modeling and prediction of electricity consumption play a vital role in developed and 

developing countries for policy makers and related organizations. The underestimation of the 

demand would lead to potential outages that are devastating to life and economy, whereas the 

overestimation would lead to unnecessary idle capacity which means wasted financial 

resources. Therefore, it would be better to model electricity demand with good accuracy in 

order to avoid costly mischievous. 

 Nowadays ML models are being used in different areas because they are useful and 

the way ML works is like a function which best maps the input data to output. Machine 

learning models can produce prediction for energy consumption with high accuracy. So they 

can be used by governments to implement energy-saving policies. For instances, ML models 

can predict the amount energy used in building. They can also be used to predict the future 

use of different types of energy like electricity or natural gas. This research work is 

conducted in the prediction of different energy type usage.  

 

1.2 Objective of Research: 

Continual energy availability is one of the prime inputs requisite for the persistent 

growth of any country. This becomes even more important for a country like India, which is 

one of the rapidly developing economies. Therefore electrical energy’s short-term demand 

forecasting is an essential step in the process of energy planning. The intent of this article is 

to predict the Total Electricity Consumption (TEC) in industry, agriculture, domestic, 

commercial, traction railways and other sectors of India for 2030. The methodology includes 

the familiar black-box approaches for forecasting namely multiple linear regression (MLR), 
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simple regression model (SRM) along with correlation, exponential smoothing, Holt’s, 

Brown’s and expert model with the input variables population, GDP and GDP per capita 

using the software. 

 The input factors namely GDP, population and GDP per capita were taken into 

consideration. Analyses were also carried out to find the important variables influencing the 

energy consumption pattern. Several models such as Brown’s model, Holt’s model, Expert 

model and damped trend model were analysed. The TEC for the years 2019, 2024 and 2030 

were forecasted to be 1,162,453 MW, 1,442,410 MW and 1,778,358 MW respectively. When 

compared with Population, GDP per capita, it is concluded that GDP foresees TEC better. 

The forecasting of total electricity consumption for the year 2030–2031 for India is found to 

be 1834349 MW. Therefore energy planning of a country relies heavily upon precise proper 

demand forecasting. Precise forecasting is one of the major challenges to manage in the 

energy sector of any nation. Moreover forecasts are important for the effective formulation of 

energy laws and policies in order to conserve the natural resources, protect the ecosystem, 

promote the nation’s economy and protect the health and safety of the society. 

To forecast the TEC of electricity for 2030, multiple linear regression method is used 

now, taking in account the yearly GDP per capita, GDP and historical population data, as in 

the case of Turkey. During most of the situations, multiple independent variables might be 

used to predict the significance of a dependent variable for which we use multiple regression. 

In multiple regression, GDP and Population are taken simultaneously as the predicting 

variables. Multiple variable regression analysis establishes a relationship between a 

dependent variable (in this work Total Energy Consumption (TEC)) and two or even more 

than two independent variables that is, the predictors, population and GDP utilized an 

application technique for yearly consumption forecasting algorithm on the smart new 

intelligent electronic devices using multiple regression method which is put into practice in 

addition to recursive least square. 

Data driven models are those which use available prior data to forecast energy 

behaviour. To perform this, a database is established to train the models, by combining 

dissimilar techniques for predicting the energy consumption. Among the data driven models 

the most popular are black-box based approaches which shall be used for energy prediction 

and forecasting in which regression model, multiple linear regression model, decision trees, 

ANN, support vector machine and various other optimization techniques shall also be 

employed. By utilizing the black-box approach the present study is performed with the major 
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objective of predicting the Total Electricity Consumption (TEC) in industry, agriculture, 

domestic, commercial, traction railways and other sectors of India for the year 2030; using 

linear programming, multiple linear programming, correlation, exponential smoothing, 

Holt’s, Brown’s and expert model using the independent variables viz., population, GDP and 

GDP/capita. GDP and population are two vital independent variables which are proven to be 

playing an important role in energy load forecasting in the literature among various countries. 

Both of the variables are closely, positively and comparatively highly correlated with energy 

consumption. The predicted value of TEC is compared to that of the actual value of Energy 

Statistics data of 2017. 

 

1.3 Problem Statement: 

 The aim of this study is to provide a precise model for one-month-ahead forecast of 

electricity demand in residential sector. Based on multiple linear regression, support vector 

regression and fuzzy-rough feature selection with particle swarm optimization algorithms, the 

proposed method automatically develops a forecasting model with variables that relate to the 

electricity demand series without ignoring some of these variables one may inevitably lead to 

forecasting errors. To evaluate the forecasting performance of the proposed method. 

By knowing how much energy will used for their process or work, they can be able to 

think of some changes in them to reduce the amount energy usage. Predicting future energy 

usage both in Short-term and Long-term manner will help us to know, that in which type 

energy is used mostly and try to change the trend, as it is happened in the recent years for 

fossil fuels and now we have renewable energy. The amount of energy used in different areas 

is influenced by different factors such as water, wind, temperature. Having multiple factors, 

predicting the energy consumption is a complex problem. 

Recent developments in digital intelligent smart meters have made it possible to 

monitor energy consumption in details never before seen. The intelligent meters are part of a 

digitized society, which has been introduced over the last two decades, wherein home 

appliances, home automation and the smart meters make it possible to monitor energy 

consumption down to the second. Historically we have measured energy consumption at the 

household level with analog meters installed at every consumer, and biannually the consumer 

has reported the meter reading to the utility company for billing purposes. Conversely, 
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intelligent meters are directly connected to the utility company and are able to measure 

consumption autonomously down to seconds, made possible by the technological 

development and also pushed by legislation. The intelligent meters enable fast and accurate 

billing, and also offer a unique and unprecedented opportunity to log and analyze electricity 

consumption at the consumer level. 

The review specifically identifies datasets, applied classification methods, results and 

potential gaps in the research into consumption classification using smart meter data. Papers 

assessed in this review apply smart meter data in the context of classifying electricity 

consumption. 

We performed a comprehensive comparison of the prediction performance of the 

proposed method versus that of the artificial neural network, auto-regressive integrated 

moving average, multiple linear regression models, and the methods proposed in the previous 

studies. 
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CHAPTER 2 

                           REVIEWOF LITERATURE 

The purpose of this is to create a systematic literature review of electricity 

consumption classification using smart meter data. The review will apply a modification of 

the described systematic literature review process as the basis for a structured and 

reproducible review, identifying important contributions to electricity consumption 

classification research. The review will identify significant datasets and methods for 

classification, point out common denominators and highlight research gaps. The result is an 

extensive overview of what has been done in the field of smart meter consumption 

classification and what the authors see as the next step in applying smart meter data. This 

review only includes peer-reviewed papers employing electricity consumption data for 

classification. Research into identification of specific appliances such as Non-Intrusive Load 

Monitoring (NILM), data collection systems and protocols, smart meter control and 

development, data privacy and tariff development are beyond the scope of this paper. Only 

papers published in English are included in this review to maintain reproducibility, fully 

acknowledging the quality of non-English research literature. The use of the English 

language is extensive in science and will encompass the current state of the art in smart meter 

classification. 

In order to quantify the quality of data description in each review, the authors have 

created a data quality score, which is comprised of measurable attributes. An attribute 

identified in the review adds to the score, for a maximum of the attributes are uniformly 

weighted. The attributes create a baseline of insight into the data used in the review. The very 

thorough qualitative description of data seen in elevates the level of description from the 

baseline but it is not honoured in this score. The score is intended as a checklist for essential 

information when describing electricity smart meter data, and there are 5 categories 

comprising the score: Geographical information, Data information, Time information, Type 

information, References.  

Geographical information: The country where the data was collected is relevant to 

assess possible (de)similarities in consumers and energy systems. Region is relevant for the 

understanding of the consumers, is the region. Is the region scarcely populated, having 
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fluctuating climate or other identifying features? Supplier indicates who supplied the data for 

the study, and describes how representative it is of the population.  

Data information: the initial size of the dataset is very relevant to reader and the 

generalizability of the results. Any real-life data set needs preprocessing before it is 

applicable for analysis, was certain consumers removed from the data, or were there other 

exclusion criteria? There should be a clear description of the reduction this preprocessing had 

on the sample size. After preprocessing is there listed an unambiguous final sample size The 

data is generated from meters which are prone to random errors or missing values in the 

recordings. Have the authors acknowledged data imperfections and included a description of 

how missing or erroneous recordings were resolved.  

Time information: The recording interval has a significant impact on the analytical 

challenges the data can help explain therefore the recording frequency must be stated 

including commence and end of the recordings. The length of uninterrupted recordings gives 

an indication of generalizability and the possibility of doing classification on daily, monthly, 

quarterly or yearly data. 

 Type information: The type of consumers, residential, industrial or both, the data set 

includes. These clients can exhibit vastly different consumption patterns. 

 Referencing other datasets: A Paper can reference data description in other papers of 

the same data. This attribute has been included to enable articles without data description to 

get acknowledgement through other papers describing the exact same data set. This is also 

relevant if the authors have described data in a previous paper. If the attribute information 

exists in the referenced papers these are counted in the score.  

At present India depends heavily upon the fossil fuels and also has to expend more, 

whereas India also has a huge potential for the alternative sources of energy . India is almost 

certainly urbanizing quicker. With a severe development predicament in the energy sector, 

energy becomes one of the top focus and an additional major issue in sustainable 

improvement and also a long-term security. Managing energy consumption and energy 

resources in parallel has become very important among energy planners and policy framers. 

Thus an incorporated energy administration approach is vital for the sustainable improvement 

of India. Models have turned out to be the standard tools in energy planning.  
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For energy modelling, energy forecasting is a basic necessary requirement. This 

emphasizes the significance of energy forecasting. Demand forecast is similarly a vital job for 

the effectual function and setting up of systems. Forecasts can be catalogued as long-term, 

medium and short-term depending upon the time. Long-term prediction, generally keep up a 

correspondence to several months to even several decades to the front. Overvalued electricity 

and energy consumption forecast will result in heedless venture in the erection of surplus 

power amenities and other inventories; whereas undervaluing the consumption might end up 

with deficient manufacturing, planning and will not be able to bridge the gap with the 

demand. Short term forecasting always draws attention and it is also paying attention in point 

forecasts. Density forecasts that is, forecasts that provide approximation of the probability 

distributions of the likely upcoming values of the consumption be essential for long-term 

forecast. In the literature a range of forecasting practices has been witnessed in the earlier 

period, generally presumptuous short and midterm forecasts. To assess the execution of the 

comparative study the real and forecasted results are figured out and the forecasts based upon 

the data observed up to 2017 are also worked out. The outcome proves good foreseeing 

capability of the proposed method at forecasting the country’s energy consumption. 

The literature is actually huge with the number of competing models and some major 

contributions among them are read. In support of perspective of single day or with a 

reduction in it, models employing univariate time series models and ANN are quite familiar. 

Some of the researchers have used forecasting models and techniques. Several forecasting 

methods were used in energy forecasting leading to different levels of accomplishment. 

Starting from linear regression, multi-variate regression and so on, several other models have 

also been used. Time series models for various years have been offered with multinomial, 

linear and also exponential approximation. 
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CHAPTER 3 

                                  PROPOSED METHOD 

3.1 METHODOLOGY: 

The methodology follows the certain steps as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

                        Fig: Steps in prediction methodology 

Initially, the data set is collected from kaggle website follows the feature selection.After 

identifying the relationships and  visualizing the data, we create  a regression model for 

forecasting the repayments. For this model, we have used 

 

 

Collection of Data set 

Feature selection using info gain 

of features 

Train the model on train set 

Test the model using test data 

set 

Result analysis 
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Regression: 

  Regression techniques predict continuous responses. A linear regression attempts to 

model the relationship between two variables by fitting linear equation to observed data. For 

example, say, a data is collected about how happy people are after getting so many hours of 

sleep. In this dataset, sleep and happy people are the variables. By regression analysis, one 

can relate them and start making predictions. 

Regression resembles supervised learning: data instances with accompanying labels 

are provided for a learning algorithm. The key difference is that in a classification problem, 

the labels belong to a finite set, whereas in regression, the labels can take an arbitrary real 

value. The function we seek is restricted to a parametric family of functions to reduce the 

search space this is similar to how quantum process tomography works. Linear least squares, 

for instance, finds a plane that fits the set of points best with a quadratic error function. 

Nonlinear regression takes this a step further; for instance, we can use kernel functions and 

support vector models in this case. Nonparametric regression does not have a restriction on 

the family of functions, but typically requires more training data.The computational 

complexity is polynomial, either to find a global solution in the simpler cases or to find a 

heuristic. 

Regression analysis is a set of statistical methods used for the estimation of 

relationships between a dependent variable and one or more independent variables. It can be 

utilized to assess the strength of the relationship between variables and for modeling the 

future relationship between them. 

Regression analysis includes several variations such as linear, multiple linear and 

nonlinear. The most common models are simple and multiple linear. Nonlinear regression 

analysis is commonly used for more complicated data sets in which the dependent and 

independent variables show a nonlinear relationship. 

Regression analysis is based on six fundamental assumptions: 

1. The dependent and independent variables show a linear relationship between the slope 

and the intercept. 

2. The independent variable is not random. 

3. The value of the residual is zero. 

4. The value of the residual is constant across all observations. 

https://www.sciencedirect.com/topics/mathematics/linear-equation
https://www.sciencedirect.com/topics/mathematics/regression-analysis
https://www.sciencedirect.com/topics/physics-and-astronomy/tomography


POWER CONSUMPTION PREDICTION 

13 
GUDLAVALLERU ENGINEERING COLLEGE 

5. The value of the residual is not correlated across all observations. 

6. The residual values follow the normal distribution. 

Multiple linear regression, also known simply as multiple regression, is a statist ical 

technique that uses several explanatory variables to predict the outcome of a response 

variable. The goal of multiple linear regression is to model the linear relationship between the 

independent variables and dependent variable. 

A simple linear regression is a function that allows an analyst or statistician to make 

predictions about one variable based on the information that is known about another variable. 

Linear regression can only be used when one has two continuous variables—an independent 

variable and a dependent variable. The independent variable is the parameter that is used to 

calculate the dependent variable or outcome. A multiple regression model extends to several 

explanatory variables. 

Multiple regression analysis is an extension of simple linear regression. It’s 

useful for describing and making predictions based on linear relationships between 

predictor variables (i.e. independent variables) and a response variable (i.e. a 

dependent variable). Although multiple regression analysis is s impler than many other 

types statistical modelling methods, there are still some crucial steps that must be taken 

to ensure the validity of the results you obtain.  

When using the checklist for multiple linear regression analysis, it’s critical to 

check that model assumptions are not violated, to fix or minimize any such violations, 

and to validate the predictive accuracy of your model. Since the internet provides so 

few plain-language explanations of this process, I decided to simplify things – to help 

walk you through the basic process. Please keep in mind that this is a brief summary 

checklist of steps and considerations. An entire statistics book could probably be 

written for each of these steps alone. Use this as a basic roadmap, but please 

investigate the nuances of each step, to avoid making errors. Google is your friend. 

Lastly, in all instances, use your common sense. If the results you see don’t make sense 

against what you know to be true, there is a problem that should not be ignored.  
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Before getting into any of the model investigations, make inspect and prepare 

your data. Check it for errors, treat any missing values, and inspect outliers to 

determine their validity. 

In reality, there are multiple factors that predict the outcome of an event. The price 

movement of Exxon Mobil, for example, depends on more than just the performance of the 

overall market. Other predictors such as the price of oil, interest rates, and the price 

movement of oil futures can affect the price of XOM and stock prices of other oil companies. 

To understand a relationship in which more than two variables are present, a multiple linear 

regression is used. 

Multiple linear regression (MLR) is used to determine a mathematical relationship 

among a number of random variables. In other terms, MLR examines how multiple 

independent variables are related to one dependent variable. Once each of the independent 

factors has been determined to predict the dependent variable, the information on the multiple 

variables can be used to create an accurate prediction on the level of effect they have on the 

outcome variable. The model creates a relationship in the form of a straight line (linear) that 

best approximates all the individual data points. 

Regression residuals must be normally distributed. A linear relationship is assumed 

between the dependent variable and the independent variables. The residuals are 

homoscedastic and approximately rectangular-shaped. 

Absence of multicollinearity is assumed in the model, meaning that the independent 

variables are not too highly correlated. At the center of the multiple linear regression analysis 

is the task of fitting a single line through a scatter plot.  More specifically the multiple linear 

regression fits a line through a multi-dimensional space of data points.  The simplest form has 

one dependent and two independent variables.  The dependent variable may also be referred 

to as the outcome variable or regressed.  The independent variables may also be referred to as 

the predictor variables or repressors. 

There are 3 major uses for multiple linear regression analysis: 

 First, it might be used to identify the strength of the effect that the independent 

variables have on a dependent variable. 
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Second, it can be used to forecast effects or impacts of changes.  That is, multiple 

linear regression analysis helps us to understand how much will the dependent variable 

change when we change the independent variables.  For instance, a multiple linear regression 

can tell you how much GPA is expected to increase (or decrease) for every one point to 

increase (or decrease) in IQ. 

Third, multiple linear regression analysis predicts trends and future values.  The 

multiple linear regression analysis can be used to get point estimates.   

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit.  Adding independent variables to a multiple linear 

regression model will always increase the amount of explained variance in the dependent 

variable. Therefore, adding too many independent variables without any theoretical 

justification may result in an over-fit model. Multiple Linear Regression Analysis consists of 

more than just fitting a linear line through a cloud of data points.  It consists of 3 stages, 

analysing the correlation and directionality of the data and estimating the model, i.e., fitting 

the line, and evaluating the validity and usefulness of the model. 

The Formula for Multiple Linear Regression Is 

\begin{aligned} &y_i = \beta_0 + \beta _1 x_{i1} + \beta _2 x_{i2} + ... + \beta _p x_{ip} + 

\epsilon\\ &\textbf{where, for } i = n \textbf{ observations:}\\ &y_i=\text{dependent 

variable}\\ &x_i=\text{expanatory variables}\\ &\beta_0=\text{y-intercept (constant term)}\\ 

&\beta_p=\text{slope coefficients for each explanatory variable}\\ &\epsilon=\text{the 

model's error term (also known as the residuals)}\\ \end{aligned}yi=β0+β1xi1+β2xi2+...+βp

xip+ϵwhere, for i=n observations:yi=dependent variablexi=expanatory variablesβ0=y-

intercept (constant term)βp

=slope coefficients for each explanatory variableϵ=the model’s error term (also known as the 

residuals) 

 

The coefficient of determination (R-squared) is a statistical metric that is used to measure 

how much of the variation in outcome can be explained by the variation in the independent 

variables. R
2
 always increases as more predictors are added to the MLR model even though 

the predictors may not be related to the outcome variable. 

https://www.investopedia.com/terms/c/coefficient-of-determination.asp
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R
2
 by itself can't thus be used to identify which predictors should be included in a model and 

which should be excluded. R
2
 can only be between 0 and 1, where 0 indicates that the 

outcome cannot be predicted by any of the independent variables and 1 indicates that the 

outcome can be predicted without error from the independent variables. 

When interpreting the results of a multiple regression, beta coefficients are valid while 

holding all other variables constant ("all else equal"). The output from a multiple regression 

can be displayed horizontally as an equation, or vertically in table form. 

Referring to the MLR equation above, in our example: 

 yi = dependent variable: price of XOM 

 xi1 = interest rates 

 xi2 = oil price 

 xi3 = value of S&P 500 index 

 xi4= price of oil futures 

 B0 = y-intercept at time zero 

 B1 = regression coefficient that measures a unit change in the dependent variable 

when xi1 changes - the change in XOM price when interest rates change 

 B2 = coefficient value that measures a unit change in the dependent variable when 

xi2 changes – the change in XOM price when oil prices change 

The least squares estimates, B0, B1, B2…Bp, are usually computed by statistical software. As 

many variables can be included in the regression model in which each independent variable is 

differentiated with a number—1,2, 3, 4...p. The multiple regression model allows an analyst 

to predict an outcome based on information provided on multiple explanatory variables. 

Still, the model is not always perfectly accurate as each data point can differ slightly from the 

outcome predicted by the model. The residual value, E, which is the difference between the 

actual outcome and the predicted outcome, is included in the model to account for such slight 

variations. 

An analyst would interpret this output to mean if other variables are held constant, the price 

of XOM will increase by 7.8% if the price of oil in the markets increases by 1%. The model 

also shows that the price of XOM will decrease by 1.5% following a 1% rise in interest rates. 

https://www.investopedia.com/terms/r/regression.asp


POWER CONSUMPTION PREDICTION 

17 
GUDLAVALLERU ENGINEERING COLLEGE 

R
2
 indicates that 86.5% of the variations in the stock price of Exxon Mobil can be explained 

by changes in the interest rate, oil price, oil futures, and S&P 500 index. 

KEY TAKEAWAYS 

 Multiple linear regression (MLR), also known simply as multiple regression, is a 

statistical technique that uses several explanatory variables to predict the outcome of a 

response variable. 

 Multiple regression is an extension of linear (OLS) regression that uses just one 

explanatory variable. 

 MLR is used extensively in econometrics and financial inference. 

 

Multiple regression modeling of monitored building energy use data is often faulted 

as a reliable means of predicting energy use on the grounds that multicollinearity between the 

regressor variables can lead both to improper interpretation of the relative importance of the 

various physical regressor parameters and to a model with unstable regressor coefficients. 

Principal component analysis (PCA) has the potential to overcome such drawbacks. While a 

few case studies have already attempted to apply this technique to building energy data, the 

objectives of this study were to make a broader evaluation of PCA and multiple regression 

analysis (MRA) and to establish guidelines under which one approach is preferable to the 

other. Four geographic locations in the US with different climatic conditions were selected 

and synthetic data sequences representative of daily energy use in large institutional buildings 

were generated in each location using a linear model with outdoor temperature, outdoor 

specific humidity and solar radiation as the three regression variables. MRA and PCA 

approaches were then applied to these data sets and their relative performances were 

compared. Conditions under which PCA seems to perform better than MRA were identified 

and preliminary recommendations on the use of either modeling approach formulated. 
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3.2 IMPLEMENTATION: 

With information and inspiration from learning processes in cognitive and neural 

sciences, this study suggests a model, which simulates human learning and decision-making 

processes. Each of us understands the same situation or event differently. The description 

from each can, therefore, be different. 

The quantification of power consumption, assigning measurable and comparable numbers 

to the likelihood of default or spread risk, is a major frontier in power generation. The factors 

that affect credit risk range from borrower-specific criteria, such as debt ratios, to market-

wide considerations such as economic growth. The idea is that liabilities can be objectively 

valued and predicted to help protect against financial loss. Among all of the possible factors,  

are consistently identified as having a stronger correlative relationship to credit risk.  

Descriptive statistics help to understand our data  in  terms  of  its distribution. To examine 

our data’s distribution, we will use the measures of central tendency and dispersion. Before 

we  calculate  a measure  of  central  tendency  and dispersion,  let’s  define what  we mean  

by distribution; the  ideal  distribution of data  is called  the  normal distribution. For  a 

normal distribution, all measures of central tendency are the same, and there is an equal 

number of observed data points on either side of these measures of central tendency. A 

histogram is  a great way of initially visualizing our data’s  distribution because we  can  get  

a sense of the central tendency and dispersion of data around that centre before calculating 

any statistics. Descriptive statistics help to understand our data  in  terms  of  its distribution. 

To examine our data’s distribution, understand the dataset attributes.numbers. Histograms 

and box plots can help illustrating data’s distribution. Frequency histogram, which  shows  

the  frequency  of  attribute’s  values over  a  series of  intervals that covers the entire range of 

the attribute; a box plot also illustrates the distribution of the data. A box plots is made up of 

the following values derived from the dataset: median, minimum value, maximum value, 

quartile 1 value, and quartile 2 values. In other words, descriptive statistics, histograms and 

box plots together help describe and better understand the nature of our data numbers. 

Histograms and box plots can help illustrating data’s distribution. Frequency histogram, 

which shows  the  frequency  of  attribute’s values over a series of intervals that covers the 

entire range of the attribute; a box plot also illustrates the distribution of the data. A box plots 

is made up of the following values derived from the dataset: median, minimum value, 

maximum value, quartile 1value, and quartile, 2 values. In other words, descriptive statistics, 
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histograms and box plots together help describe and better understand the nature of our data 

dispersion, it is helpful to provide a visualisation of our data’s distribution in addition to the 

plain 

Figures and tables: 

 

     Fig 3.2:Dataset 

 

 

 

3.3 DATA PREPARATION: 

There energy consumption of is calculated based on the given attributes. The 

following are the attributes that are, we collected for our dataset. 

Attribute Information: 

Attribute 1: Solar energy 

Attribute 2: Wind energy 

Attribute 3: Hydroelectric energy 

Attribute 4: Fossil Fuels 
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Attribute 5: Biomass Energy 

Attribute 6: Nuclear Power 

Attribute 7: Others  

There are several main different sources of energy that are used in the world to 

generate power. While there are other sources being discovered all the time, none of them has 

reached the stage where they can be used to provide the power to help modern life go. 

All of these different sources of energy are used primarily to produce electricity. The 

world runs on a series of electrical reactions – whether you are talking about the car you are 

driving or the light you are turning on. All of these different sources of energy add to the 

store of electrical power that is then sent out to different locations via high powered lines. 

Here is an data overview of each of the different sources of energy that are in use, and 

what’s the potential issue for each of them. 

Solar Energy 

Solar power harvests the energy of the sun through using collector panels to create 

conditions that can then be turned into a kind of power. Large solar panel fields are often 

used in desert to gather enough power to charge small substations, and many homes use solar 

systems to provide for hot water, cooling and supplement their electricity. The issue with 

solar is that while there is plentiful amounts of sun available, only certain geographical 

ranges of the world get enough of the direct power of the sun for long enough to generate 

usable power from this source. 

Wind Energy 

Wind power is becoming more and more common. The new innovations that are 

allowing wind farms to appear are making them a more common sight. By using large 

turbines to take available wind as the power to turn, the turbine can then turn a generator to 

produce electricity. While this seemed like an ideal solution to many, the reality of the wind 

farms is starting to reveal an unforeseen ecological impact that may not make it an ideal 

choice. 
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 Hydroelectric Energy 

What many people are not aware of is that most of the cities and towns in the world 

rely on hydropower, and have for the past century. Every time you see a major dam, it is 

providing hydropower to an electrical station somewhere. The power of the water is used to 

turn generators to produce the electricity that is then used. The problems faced with 

hydropower right now have to do with the aging of the dams. Many of them need major 

restoration work to remain functional and safe, and that costs enormous sums of money. The 

drain on the world’s drinkable water supply is also causing issues as townships may wind up 

needing to consume the water that provides them power too. 

Fossil Fuels (Coal, Oil and Natural Gas) 

When most people talk about the different sources of energy they list natural gas, coal 

and oil as the options – these are all considered to be just one source of energy from fossil 

fuels. Fossil fuels provide the power for most of the world, primarily using coal and oil. Oil is 

converted into many products, the most used of which is gasoline. Natural gas is starting to 

become more common, but is used mostly for heating applications although there are more 

and more natural gas powered vehicles appearing on the streets. The issue with fossil fuels is 

twofold. To get to the fossil fuel and convert it to use there has to be a heavy destruction and 

pollution of the environment. The fossil fuel reserves are also limited, expecting to last only 

another 100 years given are basic rate of consumption. 

 

Biomass Energy 

Biomass energy is produced from organic material and is commonly used throughout 

the world. Chlorophyll present in plants captures the sun’s energy by converting carbon 

dioxide from the air and water from the ground into carbohydrates through the process of 

photosynthesis. When the plants are burned, the water and carbon dioxide is again released 

back into the atmosphere.  

Biomass generally include crops, plants, trees, yard clippings, wood chips and animal 

wastes. Biomass energy is used for heating and cooking in homes and as a fuel in industrial 

production. This type of energy produces large amount of carbon dioxide into the 

atmosphere. 
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Nuclear Power 

While nuclear power remains a great subject of debate as to how safe it is to use, and 

whether or not it is really energy efficient when you take into account the waste it produces – 

the fact is it remains one of the major renewable sources of energy available to the world. The 

energy is created through a specific nuclear reaction, which is then collected and used to 

power generators. While almost every country has nuclear generators, there are moratoriums 

on their use or construction as scientists try to resolve safety and disposal issues for waste. 

Other energy resources such as:  

Hydrogen Energy 

Hydrogen is available with water(H2O) and is most common element available on 

earth. Water contains two-thirds of hydrogen and can be found in combination with other 

elements. Once it is separated, it can be used as a fuel for generating electricity. Hydrogen is 

a tremendous source of energy and can be used as a source of fuel to power ships, vehicles, 

homes, industries and rockets. It is completely renewable, can be produced on demand and 

does not leave any toxic emissions in the atmosphere. 

Tidal Energy 

Tidal energy uses rise and fall of tides to convert kinetic energy of incoming and 

outgoing tides into electrical energy. The generation of energy through tidal power is mostly 

prevalent in coastal areas. Huge investment and limited availability of sites are few of the 

drawbacks of tidal energy. When there is increased height of water levels in the ocean, tides 

are produced which rush back and forth in the ocean. Tidal energy is one of the renewable 

source of energy and produce large energy even when the tides are at low speed. 

Wave Energy 

Wave energy is produced from the waves that are produced in the oceans. Wave 

energy is renewable, environment friendly and causes no harm to atmosphere. It can be 

harnessed along coastal regions of many countries and can help a country to reduce its 

dependence on foreign countries for fuel. Producing wave energy can damage marine 

ecosystem and can also be a source of disturbance to private and commercial vessels. It is 

highly dependent on wavelength and can also be a source of visual and noise pollution. 

 



POWER CONSUMPTION PREDICTION 

23 
GUDLAVALLERU ENGINEERING COLLEGE 

Geothermal Energy 

Geothermal energy is the energy that is produced from beneath the earth. It is clean, 

sustainable and environment friendly. High temperatures are produced continuously inside 

the earth’s crust by the slow delay of radioactive particles. Hot rocks present below the earth 

heats up the water that produces steam. The steam is then captured that helps to move 

turbines. The rotating turbines then power the generators. 

 

Geothermal energy can be used by a residential unit or on a large scale by a industrial 

application. It was used during ancient times for bathing and space heating. The biggest 

disadvantage with geothermal energy is that it can only be produced at selected sites 

throughout the world. The largest group of geothermal power plants in the world is located at 

The Geysers, a geothermal field in California, United States. 

It isn’t easy to determine which of these different sources of energy is best to use. All 

of them have their good and bad points. While advocates of each power type tout theirs as the 

best, the truth is that they are all flawed. What needs to happen is a concerted effort to change 

how we consume energy and to create a balance between which of these sources we draw 

from. 

 

 

 

Fig 3.3: Dataset 



POWER CONSUMPTION PREDICTION 

24 
GUDLAVALLERU ENGINEERING COLLEGE 

 

3.3.1 Figures and Tables: 

Data Table objects are used to represent the tables in a dataset. The columns in 

a table can map to columns in a data source, contain calculated values from expressions, 

automatically increment their values, or contain primary key values. 

 The column contains the attributes which are collected, and the rows containing the 

numerical values that are called as ratings given by the user. The rows may in hundreds or 

thousands or more than thousand and they help in predicting the overall rating of a place. 

A data set (or dataset) is a collection of data. In the case of tabular data, a data 

set corresponds to one or more database tables, where every column of a table represents a 

particular variable, and each row corresponds to a given record of the data set in question. 

In the open data discipline, data set is the unit to measure the information released in a 

public open data repository. The European Open Data portal aggregates more than half a 

million data sets. In this field other definitions have been proposed, but currently there is not 

an official one. Some other issues (real-time data sources, non-relational data sets, etc.) 

increases the difficulty to reach a consensus about it. 

The dataset contains the structured, unstructured and semi-structured data. From 

structured data we don’t need any methods to remove the null values. Because the structured 

data doesn’t contain any null values. The structured data is well structured and no need to any 

null values and missing values. 

But, for unstructured data and semi-structured data, we need to remove the null values 

and missing values by using isnull(). 

The dataset contains two types of data. They are Unsupervised Learning and 

Supervised Learning. 

Unsupervised learning: Unsupervised learning is a machine learning technique, where you 

do not need to supervise the model. Instead, you need to allow the model to work on its own 

to discover information. It mainly deals with the unlabelled data. 



POWER CONSUMPTION PREDICTION 

25 
GUDLAVALLERU ENGINEERING COLLEGE 

Unsupervised learning algorithms allow you to perform more complex processing 

tasks compared to supervised learning. Although,unsupervised learning can be more 

unpredictable compared with other natural learning deep learning and reinforcement learning 

methods. 

Here, are prime reasons for using Unsupervised Learning: 

 Unsupervised machine learning finds all kind of unknown patterns in data. 

 Unsupervised methods help you to find features which can be useful for 

categorization. 

 It is taken place in real time, so all the input data to be analysed and labelled in the 

presence of learners. 

 It is easier to get unlabelled data from a computer than labelled data, which needs 

manual intervention. 

Types of Unsupervised Machine Learning Techniques are: 

 Clustering 

Supervised Learning: Supervised learning allows you to collect data or produce a data 

output from the previous experience. Helps you to optimize performance criteria using 

experience Supervised machine learning helps you to solve various types of real-world 

computation problems.  

 For example, you want to train a machine to help you predict how long it will take 

you to drive home from your workplace. Here, we can start by creating a set of labelled data. 

This data includes: 

 Weather conditions 

 Time of the day 

 Holidays 

All these details are your inputs. The output is the amount of time it took to drive back home 

on that specific day. 

Supervised learning provides you with a powerful tool to classify and process data using 

machine language. With supervised learning you use labeled data, which is a data set that has 
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been classified, to infer a learning algorithm. The data set is used as the basis for predicting 

the classification of other unlabeled data through the use of machine learning algorithms.  

 

Types of Supervised Machine Learning Techniques are: 

 Classification 

 Regression. 

Classification: 

Supervised learning is a learning model built to make prediction, given an unforeseen 

input instance. A supervised learning algorithm takes a known set of input dataset and its 

known responses to the data (output) to learn the regression/classification model. A learning 

algorithm then trains a model to generate a prediction for the response to new data or the test 

dataset. Supervised learning uses classification algorithms and regression techniques to 

develop predictive models. The algorithms include linear regression, logistic regression, 

and neural networks as well, apart from decision tree, Support Vector Machine (SVM), 

random forest, naive Bayes, and k-nearest neighbor. 

Classification task predicts discrete responses. It is recommended if the data can be 

categorized, tagged, or separated into specific groups or classes. Classification models 

classify input data into categories. Popular or major applications of classification include 

bank credit scoring, medical imaging, and speech recognition. Also, handwriting recognition 

uses classification to recognize letters and numbers, to check whether an email is genuine or 

spam, or even to detect whether a tumor is benign or cancerous. 

 

Regression: 

  Regression techniques predict continuous responses. A linear regression attempts to 

model the relationship between two variables by fitting linear equation to observed data. For 

example, say, a data is collected about how happy people are after getting so many hours of 

sleep. In this dataset, sleep and happy people are the variables. By regression analysis, one 

can relate them and start making predictions. 

Regression resembles supervised learning: data instances with accompanying labels 

are provided for a learning algorithm. The key difference is that in a classification problem, 

the labels belong to a finite set, whereas in regression, the labels can take an arbitrary real 

https://www.sciencedirect.com/topics/computer-science/unlabeled-data
https://www.sciencedirect.com/topics/computer-science/machine-learning-algorithm
https://www.sciencedirect.com/topics/mathematics/predictive-model
https://www.sciencedirect.com/topics/mathematics/linear-regression
https://www.sciencedirect.com/topics/mathematics/logistic-regression
https://www.sciencedirect.com/topics/mathematics/neural-network
https://www.sciencedirect.com/topics/mathematics/support-vector-machines
https://www.sciencedirect.com/topics/mathematics/naive-bayes
https://www.sciencedirect.com/topics/mathematics/linear-equation
https://www.sciencedirect.com/topics/mathematics/regression-analysis
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value. The function we seek is restricted to a parametric family of functions to reduce the 

search space this is similar to how quantum process tomography works. Linear least squares, 

for instance, finds a plane that fits the set of points best with a quadratic error function. 

Nonlinear regression takes this a step further; for instance, we can use kernel functions and 

support vector models in this case. Nonparametric regression does not have a restriction on 

the family of functions, but typically requires more training data.The computational 

complexity is polynomial, either to find a global solution in the simpler cases or to find a 

heuristic. 

Regression analysis is a set of statistical methods used for the estimation of 

relationships between a dependent variable and one or more independent variables. It can be 

utilized to assess the strength of the relationship between variables and for modeling the 

future relationship between them. 

Regression analysis includes several variations such as linear, multiple linear and 

nonlinear. The most common models are simple and multiple linear. Nonlinear regression 

analysis is commonly used for more complicated data sets in which the dependent and 

independent variables show a nonlinear relationship. 

Regression analysis is based on six fundamental assumptions: 

7. The dependent and independent variables show a linear relationship between the slope 

and the intercept. 

8. The independent variable is not random. 

9. The value of the residual is zero. 

10. The value of the residual is constant across all observations. 

11. The value of the residual is not correlated across all observations. 

12. The residual values follow the normal distribution. 

                                     

According to the regression analysis the distribution of the data in the dataset follows the 

multiple linear regression as show the figure [4.1] and figure [4.2]. 

https://www.sciencedirect.com/topics/physics-and-astronomy/tomography
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     Fig:3.3.1.0:Data Set 

 

 

Fig:3.3.1.1:Data Set 

Link for Dataset is: https://www.kaggle.com/datasets 

https://www.kaggle.com/datasets
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STATISTICAL TECHNIQUES AND VISUALIZATION 

Machine Learning is the field of study that gives computers the ability to learn without 

being explicitly programmed. They are typically used to solve various types of life problems. 

The libraries imported in this project are 

 Numpy 

 Matplotlib 

 Pandas 

Pandas: Pandas is a popular Python library for data analysis. It is not directly related to 

Machine Learning. As we know that the dataset must be prepared before training. In 

this case, Pandas comes handy as it was developed specifically for data extraction and 

preparation. It provides high-level data structures and wide variety tools for data 

analysis. It provides many inbuilt methods for groping, combining and filtering data. 

Numpy: Numpy is a very popular python library for large multi-dimensional array and 

matrix processing, with the help of a large collection of high-level mathematical 

functions. It is very useful for fundamental scientific computations in Machine 

Learning. It is particularly useful for linear algebra, Fourier transform, and random 

number capabilities. High-end libraries like TensorFlow uses NumPy internally for 

manipulation of Tensors. 

Matpoltlib: Matplotlib  is a very popular Python library for data visualization. Like 

Pandas, it is not directly related to Machine Learning. It particularly comes in handy 

when a programmer wants to visualize the patterns in the data. It is a 2D plotting library 

used for creating 2D graphs and plots. A module named pyplot makes it easy for 

programmers for plotting as it provides features to control line styles, font properties, 

formatting axes, etc. It provides various kinds of graphs and plots for data visualization, 

viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the plain 

numbers. Histograms and box plots can help illustrating data’s distribution. Frequency 

histogram, which  shows  the  frequency  of  attribute’s  values over  a  series of  intervals 

that covers the entire range of the attribute; a box plot also illustrates the distribution of the 

data. Here, we show accuracy  risk prediction on various application models.  A box plots is 

made up of the following values derived from the dataset: median, minimum value, 
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maximum value, quartile 1 value, and quartile 2 values. In other words, descriptive statistics, 

histograms and box plots together help describe and better understand the nature of our data. 

 

3.3.2 Data Modeling and visualization: 

Dataset is a collection of related sets of information that is composed of seperate 

elements but can be manipulated as a unit by a computer. The information set contains 9759 

lines, each of them representing either a default or not a default (binary value) of an 

attributes, labelled variables that are directly obtained from the energy sources, where the 

values are considered at the lowest level of granularity. After importing the data, we cleaned 

the variables and removed features with no pertinent information (same value like ‘NaN’ 

(Not a Number), for instance) . Then, we split the data into two subsets, considering 80% of 

the data and then 20% of these data was used for test purposes. The validation performance 

permits one to improve the training approach, and we use it to provide prediction 

performance on the test set. In the training set, we verify if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data mining 

technique that involves transforming raw data into an understandable format. Real-world data 

is often incomplete, inconsistent, and/or lacking in certain behaviours or trends, and is likely 

to contain many errors. Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing datasheet 

4. Checking missing data 

5. Working with categorical data 

6. Splitting dataset into training and test data 

7. Feature scaling 

The dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. For this project, the dataset is 
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prepared with the use of most correlative factors that effect loan. The dataset is downloaded 

from Kaggle website. 

Steps as follows 

Step 1: Importing Libraries 

We will be using pandas, numpy and Multilinear Regression classifier for building reviews of 

different places. Pandas will be used for performing operations on data frames. Further, more 

using numpy, we will perform necessary mathematical operations. 

Numpy: 

 Numpy is a Python package which stands for Numerical Python. It is the core library 

for scientific computing, which contains a powerful n-dimensional array object, provide tools 

for integrating C, C++ etc. It is also useful in linear algebra, random number capability etc. 

Numpy is a general-purpose array-processing package. It provides a high-

performance multidimensional array object, and tools for working with these arrays. It is the 

fundamental package for scientific computing with python. Besides its obvious scientific 

uses, Numpy can also be used as an efficient multi-dimensional container of generic data. 

Array in Numpy is a table of elements (usually numbers), all of the same type, 

indexed by a tuple of positive integers. In Numpy, number of dimensions of the array is 

called rank of the array. A tuple of integers giving the size of the array along each dimension 

is known as shape of the array. An array class in Numpy is called as ndarray. Elements in 

Numpy arrays are accessed by using square brackets and can be initialized by using nested 

Python. 

Arrays in Numpy can be created by multiple ways, with various number of Ranks, 

defining the size of the Array. Arrays can also be created with the use of various data types 

such as lists, tuples, etc. The type of the resultant array is deduced from the type of the 

elements in the sequences. 

 

 

Pandas: 

Pandas is an open-source Python Library providing high-performance data 

manipulation and analysis tool using its powerful data structures. The name Pandas is derived 

from the word Panel Data an Econometrics from Multidimensional data. 
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In 2008, developer Wes McKinney started developing pandas when in need of high 

performance, flexible tool for analysis of data. 

Prior to Pandas, Python was majorly used for data munging and preparation. It had 

very little contribution towards data analysis. Pandas solved this problem. Using Pandas, we 

can accomplish five typical steps in the processing and analysis of data, regardless of the 

origin of data load, prepare, manipulate, model, and analyze. 

Python with Pandas is used in a wide range of fields including academic and 

commercial domains including finance, economics, Statistics, analytics, etc. 

 

 

Step 2: Reading the dataset 

 To pick the right variables, you have got to have a basic understanding of your 

dataset, enough to know that your data is relevant, high quality, and of adequate volume. As 

part of your model building efforts, you will be working to select the best predictor variables 

for your model. 

First, we read the csv using pandas read_csv function  

df= pd.read_csv(body) 

df.head(); 
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step3: Training and Test Sets: Splitting Data 

The module introduced the idea of dividing your data set into two subsets: 

training set—a subset to train a model. 

Test set—a subset to test the trained model. 

You could imagine slicing the single data set as Slicing a single data set into a training set 

and test set. 

Make sure that your test set meets the following two conditions: 
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Is large enough to yield statistically meaningful results. 

Is representative of the data set as a whole. In other words, don’t pick a test set with different 

characteristics than the training set. 

Assuming that your test set meets the preceding two conditions, your goal is to create 

a model that generalizes well to new data. Our test set serves as a proxy for new data. For 

example, consider the following figure. Notice that the model learned for the training data is 

very simple. This model doesn’t do a perfect job—a few predictions are wrong. However, 

this model does about as well on the test data as it does on the training data. In other words, 

this simple model does not overfit the training data. 

 Validating the trained model against test data. Never train on test data. If you are 

seeing surprisingly good results on your evaluation metrics, it might be a sign that you are 

accidentally training on the test set. For example, high accuracy might indicate that test data 

has leaked into the training set. 

For example, consider a model that predicts whether an email is spam, using the 

subject line, email body, and sender’s email address as features. We apportion the data into 

training and test sets, with an 80-20 split. After training, the model achieves 99% precision on 

both the training set and the test set. We’d expect a lower precision on the test set, so we take 

another look at the data and discover that many of the examples in the test set are duplicates 

of examples in the training set (we neglected to scrub duplicate entries for the same spam 

email from our input database before splitting the data). We’ve inadvertently trained on some 

of our test data, and as a result, we’re no longer accurately measuring how well our model 

generalizes to new data. 
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Scikit-learn provides a range of supervised and unsupervised learning algorithms via a 

consistent interface in Python. It is licensed under a permissive simplified BSD license and is 

distributed under many Linux distributions, encouraging academic and commercial use. The 

library is built upon the SciPy (Scientific Python) that must be installed before you can use 

scikit-learn. 

 

The algorithm can be used for predicting an output vector y given an input matrix X. In the 

first step a tree ensemble is generated with gradient boosting. The trees are then used to form 

rules, where the paths to each node in each tree form one rule. A rule is a binary decision if 

an observation is in a given node, which is dependent on the input features that were used in 

the splits. The ensemble of rules together with the original input features are then being input 

in a L1-regularized linear model, also called Lasso, which estimates the effects of each rule 

on the output target but at the same time estimating many of those effects to zero. 

You can use rule fit for predicting a numeric response (categorial not yet implemented). The 

input has to be a numpy matrix with only numeric values. 
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Step 4: Fit multiple Linear Regression model to our Train set 

from sklearn.linear_model import LinearRegression 

LinearRegression fits a linear model with coefficients w = (w1, …, wp) to minimize the 

residual sum of squares between the observed targets in the dataset, and the targets predicted 

by the linear approximation. 

 

 

Step 5: Create an object called regressor in the LinearRegression class 

regressor = LinearRegression() 

Step6: Fit the linear regression model to the training set… We use the fit #method the 

arguments of the fit method will be training sets 

 regressor.fit(X_train, y_train) 
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Step7: Predicting the Test set results 

   y_pred= regressor.predict(X_test) 

  

 

 

 

 

User Interface: 

A user interface is the method by which the user and the computer exchange 

information and instructions. There are three main types command-line, menu driven 

and graphical user interface (GUI). 

A User Interface (UI) makes it easy for users to tell the computer what they want to 

do, for the computer to request information from the users, and for the computer to present 

understandable information. Clear communication between the user and the computer is the 

working premise of good UI design. 
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In the User Interface, the page is about giving the parameters as attributes by 

performing the regression techniques such as multiple linear regression by presenting us data 

of power consumption using the parameters as we consider before. 

 

In the above figure we predict the values based on the dynamic approach of the attributes as 

we  can get the sum of prediction of power consumption. 
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                                      CHAPTER 4 

FINDINGS AND SUGGESTIONS 

This work presents the analysis of available data and the predicted one regarding what 

will be the Total Electricity Consumption (TEC) of India for the year 2030 using various 

black box based approaches. The forecasting of total electricity consumption for the year 

2030–2031 for India is found to be 1,834,349MW while doing so the forecast for 2017 was 

compared with the actual data given by Energy statistics, GOI which sits close to the 

forecasted data. And the expert model is forecasted to be the best fit that suits the prediction 

which is comparatively high. Obtained results show that this model is of a high precision. 

The advantages of the model are that it can be computed easily with simple statistical 

software and available in almost every recent statistical package. Accessibility is not an 

obstacle and the analysis shall be performed with a device of minimal configuration 

It is assumed that the findings and forecasts given in this article would be of use to the 

policy makers and energy strategists to evolve future scenarios for the Indian electricity 

consumption which should focus greatly in further increasing the overall share of renewable 

energy resources compared to the conventional sources of the installed capacity as well as in 

the consumption pattern. The future research may be done considering more input variables 

such as the quantum of CO2 emission, GNP per capita, consumer price index, power 

consumption per capita, wholesale price index, imports, gross domestic savings, exports and 

so forth. Other methodologies such as computational intelligence forecasts, beyond point 

forecasts, combined forecasts may also be applied in short term load forecasting of the 

electrical energy demand. 
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                                                        CHAPTER 5 

CONCLUSION 

To support the operation of electric power system securely and economically, needs 

an accurate load forecasting method as the principal driving element for all daily and weekly 

operations scheduling. The multi linear regression models for short term load forecasting are 

relatively easy to develop and update regularly with widely available commercial 

computational software such as Microsoft Excel TM as used in this investigations. The 

drawback of this model is its dependency on the accuracy of previously recorded load (this 

will be a common drawback for all STLF techniques) and temperature data which will greatly 

affect the forecast yield. 

The accuracy of predictions made using regression models depends on how well the 

regression function fits the data, there should be regular checks to see how well a regression 

function fits a given data set. This can be done through regular updates or monitoring to 

ensure that the error values are always below a pre-specified error threshold. 

 A pre analysis of the load is necessary for successful MLR forecast as the result of 

the analysis showed, because in South Sulawesi system, the load is not only affected by the 

fluctuation of temperature but also by other weather factors such as humidity and cloud 

cover. It is the daylight change that changes the lighting levels in residential and commercial 

spaces and demand of consumers according to the brightness of the day. 
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ABSTRACT 

Online rating systems are extensively used for making their decisions of a 

particular product or item on the web. For getting benefit, people are always trying to 

manipulate corresponding systems by giving unreasonable ratings. Therefore, 

determining true ratings of such products becomes very important and it is very 

difficult problem. Fake reputation is the problem that is being occurred by 

unreasonable ratings. For this purpose, we propose an Multi linear regression algorithm 

in machine learning that iteratively adjusts a reputation based on the confidence of 

customer ratings and gives correct reputation by eliminating unreasonable ratings  
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                                                 CHAPTER 1 

                                             INTRODUCTION 

1.1 INTRODUCTION  

Online Ratings plays a major role in today's life style. More number of public used 

internet because it provides so many services like education, gaming and also formed more 

number of opportunities i.e. saving money and time, delivery of the product is very fast, all 

items are found at a time, we buy all the products at home. Customers share their purchasing 

opinions in the form of online reviews and ratings on various items. The molecular results are 

called reputation score or rating score. Such systems are also names to as response or online 

reputation systems.  

The internet has brought all things to our fingertips, from buying groceries to researching 

our next new automobile purchase. Once a place for posting a pretty website to promote your 

business, the internet is now evolving to be a forum where consumers evaluate products and 

services based on impressions and feedback from other, like-minded consumers. While using 

online shopping channels, consumers share their purchasing experiences regarding both goods 

and services with other potential buyers via evaluation.  

The enlargement rate of India’s e-commerce industry is absorption, 88% was repeated in 

2013 it represents slower economical growth of india. The range of the market was $16 billion 

in 2013,$8.5 billion in 2012. The main goal of present survey is to knowing the performance of 

purchasing customers in India. It has also made an attempt to get information about the scope 

at improving in online shopping website. In the year 1981 the world first direct business in the 

direction of business (b2b) online shopping, in the year 1984 business to consumer online 

shopping. Presaging the home shopping industry in 2008, the UK online home shopping see 

today. market was worth more than $50 billion,$2.6 to $3.6 billion of which was from grocery 

shopping these developments was founded on advance made in the 1990s such as ubiquitous 

access to the worldwide web, reasonably secure use of debit cards over the internet.  

Online marketing is the major part in present society so more number of customers will 

be actively participated to purchase the products. The simplicity of use of online review 

systems is a vast splitting up of the request, yet reviews normally is in touch a complex 

communication with inconsistent signals found across and within reviews. There are two 

basics in online reviews they are star ratings and assessment text. For any kind of ecommerce 

applications, trust is the key factor .while parching any item on online we need to study the 
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ratings of that particular product. In traditional way purchasing is done in director way in that 

way customers went to the market and buy the product directly. Without any rating of 

particular product. The problem of the traditional way approach is west of money and time. In 

olden days people living style different they have free time to shopping. The generation 

changes and the living style of people also changes, now a day’s peoples like to purchasing 

goods on online shopping.    

The most common way for consumers to express their level of satisfaction with their 

purchases is through online ratings. The overall buyers satisfaction is quantified as the 

aggregated score of all ratings and is available to all potential buyers. In this model, we call this 

aggregated score for a product its reputation. The reputation of a product plays an important 

role as a guide for potential buyers and significantly influences consumers’ final purchasing 

decisions. Reputation is the score of a product obtained through collective intelligence, i.e., the 

result of collaboration between many individuals.  

The trustworthiness of a reputation can be achieved when a large number of buyers take 

part in ratings with honesty. If some users intentionally give unfair ratings to a product, 

especially when few users have participated, the reputation of the product could easily be 

manipulated. In this system, we define false reputation as the problem of a reputation being 

manipulated by unfair ratings. In the case of a newly-launched product, for example, a 

company may hire people in the early stages of promotion to provide high ratings for the 

product. In this case, a false reputation adversely affects the decision making of potential 

buyers of the product.  

In this system, we describe the scenarios in which a false reputation occurs and propose a 

general framework that resolves a false reputation. The most common way to aggregate 

ratings is to use the average (i.e., to assign the same weight to each rating), which may result 

in a false reputation. For example, a group of abusers may inflate or deflate the overall rating 

of a targeted product. The existing strategies avoid a false reputation by detecting and 

eliminating abusers. However, abusers cannot always be detected, and it is possible that 

normal users may be regarded as abusers. 

Consequently, existing strategies can exclude the ratings of normal users or allow the 

ratings of abusers to be included in the calculation of a reputation. The proposed framework, 

on the other hand, uses all ratings. It evaluates the level of trustworthiness (confidence) of 

each rating and adjusts the reputation based on the confidence of ratings. We have developed 
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an regression algorithm in machine learning that iteratively adjusts a reputation based on the 

confidence of customer ratings.  

By adjusting a reputation based on the confidence scores of all ratings, the proposed 

algorithm calculates the reputation without the risk of omitting ratings by normal users while 

reducing the influence of unfair ratings by abusers. The computation of a trustworthy 

reputation starts by measuring the confidence of a rating. We have surveyed previous social 

science studies that analyzed the characteristics of reliable online information and adopted 

three key characteristics that are suitable for determining the confidence of a rating. 

According to previous research, the reliability of online information increases when an 

information producer has no bias, maintains an objective perspective (objectivity) and has a 

consistent viewpoint (consistency). In addition, the reliability of information increases when 

an information producer actively interacts with users who have obtained information through 

him (activity). 

 Activity: Activity is defined by the amount of interactions between an information 

producer and the users obtaining his information. There exist, however, no interactions 

between users in an online rating system; instead, there are actions by users on 

products. Therefore, we measure user activity in an online rating system based on the 

amount of actions by the user on products (i.e., the number of products he rates).  

 Objectivity: The objectivity of a rating is defined as the deviation of the rating from 

the general reputation of the item. The more similar are the rating and the reputation, 

the higher is the objectivity of a rating; the more dissimilar they are, the lower the 

objectivity of a rating. Additionally, a user whose ratings exhibit higher objectivities 

should also have a higher level of user objectivity. The user objectivity is measured by 

the normalized average of the objectivities of the ratings submitted by that user. 

 Consistency: The user consistency is defined as how consistent the user is in rating 

products; in other words, how consistently he keeps his objectivities of ratings.  An 

abnormal rating that deviates from the user’s consistency is penalized by assigning a 

low consensus score when computing the confidence of the rating. 

The objective would be to train a model for prediction. The training would be done using 

Training data set which will be validated using the test dataset. The Multi Linear Regression 

(MLR) and Polynomial Regression algorithms will be used for true reputation prediction. 
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Visualization of dataset is done to analyze the true ratings of users which may depend on 

different product names and the ratings of those particular products. 

In computer science, artificial intelligence (AI), sometimes called machine intelligence, is 

intelligence demonstrated by machines, in contrast to the natural intelligence displayed by 

humans and animals. Colloquially, the term "artificial intelligence" is used to describe 

machines that mimic "cognitive" functions that humans associate with other human minds, 

such as "learning" and "problem solving". As machines become increasingly capable, tasks 

considered to require "intelligence" are often removed from the definition of AI, a 

phenomenon known as the AI effect. A quip in Tesler's Theorem says "AI is whatever hasn't 

been done yet." For instance, optical character recognition is frequently excluded from things 

considered to be AI, having become a routine technology. 

1.1.1 Artificial Intelligence 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of computer 

science is Artificial Intelligence which is ready to create a new revolution in the world by 

making intelligent machines. The Artificial Intelligence is now all around us. It is currently 

working with a variety of subfields, ranging from general to specific, such as self-driving cars, 

playing chess, proving theorems, playing music, Painting, etc.AI is one of the fascinating and 

universal fields of Computer science which has a great scope in future. AI holds a tendency to 

cause a machine to work as a human. The objectives of AI research are reasoning, knowledge 

representation, planning, learning, natural language processing, realization, and ability to move 

and manipulate objects. There are long-term goals in the general intelligence sector. 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, artificial 

neural networks and methods based on statistics, probability, and economics, we use many 

tools. Computer science attracts AI in the field of science, mathematics, psychology, 

linguistics, philosophy and so on. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think 

how smart human think. AI is a study of how human brain think, learn, decide and work, 

when it tries to solve problems. And finally this study outputs intelligent software systems. 

The aim of AI is to improve computer functions which are related to human knowledge, for 

example, reasoning, learning, and problem-solving. It is composed of 

https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/AI_effect
https://en.wikipedia.org/wiki/Optical_character_recognition
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1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 

1.1.1.1 Applications of AI 

1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

1.1.2 Machine Learning 

The term Machine Learning was coined by Arthur Samuel in 1959, an American 

pioneer in the field of computer gaming and artificial intelligence and stated that “it gives 

computers the ability to learn without being explicitly programmed”.  

It is an application of artificial intelligence that provides the AI System with the ability 

to automatically learn from the environment and applies that learning to make better decisions. 

There are a variety of algorithms that Machine Learning uses to iteratively learn, describe and 

improve data in order to predict better outcomes. These algorithms use statistical techniques to 

spot patterns and then perform actions on these patterns. 

 

                            Fig 1: ML is a subset of AI 



A Mutual Reinforcement Model For Trustworthy Online Rating Systems 

 Gudlavalleru Engineering College                                                                                          6 

 

Initially, Machine Learning was just about pattern recognition. It was also defined as 

the ability of the computers to learn through an iterative process without being programmed 

explicitly. With increasing data day by day, and invent of big data, machine learning has 

taken a fresh turn. Now machine learning algorithms are able to automatically calculate 

highly complex calculations over big data. 

ML is one of the most exciting technologies that one would have ever come across. As 

it is evident from the name, it gives the computer that which makes it more similar to humans. 

Key to the process of machine learning is neural networks. These are brain-inspired networks 

of interconnected layers of algorithms, called neurons, that feed data into each other, and 

which can be trained to carry out specific tasks by modifying the importance attributed to 

input data as it passes between the layers. 

 During training of these neural networks, the weights attached to different inputs will 

continue to be varied until the output from the neural network is very close to what is desired, 

at which point the network will have 'learned' how to carry out a particular task. A subset of 

machine learning is deep learning, where neural networks are expanded into sprawling 

networks with a huge number of layers that are trained using massive amounts of data. 

1.2 OBJECTIVES OF THE PROJECT  

 The main objective of our project is to avoid false reputation or rating by detecting 

and eliminating abusers. 

 To avoid those kind of abusers we use True reputation as a process that iteratively 

adjusts a reputation based on the confidence of customer ratings. 

 By using true reputation we can measure the activity of user, objectivity of user and 

consensus score of user rating. 

 This project reduces the users who intentionally give unfair ratings to a product and 

give the correct ratings of the particular product. 

 The output of this prediction tells us that or adjusts whether the user will give the 

correct ratings or not. 

 By this we can save our time as it greatly reduces the prediction time. 

 The concept of Multi Linear Regression and Polynomial Regression algorithm is 

supervised learning algorithms, which is used for predict the value. 
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1.3 PROBLEM STATEMENT  

Ratings not only have the power to influence consumer decisions but can strengthen a 

company’s credibility. It have the power to gain customer trust, and they encourage people to 

interact with the company. Customer interaction ultimately leads to improved profits for 

businesses.  

Wrong reputation is the one of the main problem in Online rating systems, and also find 

out different situations in which way wrong reputation can generates. There are mainly 3 

types of users will be there i.e. normal, abnormal and malicious. In traditional approaches 

depending upon abnormal users rating they can calculate reputation. So finally, it generates 

wrong result. In traditional strategies there is no chance to avoid abnormal user’s ratings. In 

order to overcome that problem we develop a solution by using regression algorithm in 

machine learning which is used to predict the correct result of the users.  
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                                                       CHAPTER 2 

                                              LITERATURE REVIEW 

R.Burke, B.Mobasher, C.Williams and R.Bhaumik described a collaborative filtering 

techniques that have been successfully employed in recommender systems in order to help 

users deal with information overload by making high quality personalized recommendations. 

However, such systems have been shown to be vulnerable to attacks in which malicious users 

with carefully chosen profiles are inserted into the system in order to push the predictions of 

some targeted items. In this paper we propose several metrics for analyzing rating patterns of 

malicious users and evaluate their potential for detecting such shilling attacks. Building upon 

these results, we propose and evaluate an algorithm for protecting recommender systems 

against shilling attacks. The algorithm can be employed for monitoring user ratings and 

removing shilling attacker profiles from the process of computing recommendations, thus 

maintaining the high quality of the recommendations.[1]  

M.Brennan, S.wrazien, and R.greenstadt described a system, in which users rank 

content provided by other users on the validity or usefulness within their particular context. 

Slash-dot is an example of such a community where peers rate each others' comments based 

on their relevance to the post. This work extracts a wide variety of features from the Slashdot 

metadata and posts' linguistic contents to identify features that can predict the community 

rating. We find that author reputation, use of pronouns, and author sentiment are salient. We 

achieve 76% accuracy at predicting the community's rating of the post as good, neutral, or 

bad.[2]  

Asha Baby, A Kumaresan and K Vijayakumar proposed that a reputation system 

collects feedbacks from users and aggregates these feedbacks as evidence and generates the 

aggregated results to the normal users. These aggregated results are called reputation scores. 

We can call this system as online feedback-based reputation system. To protect the 

reputation system many defense schemes have been developed. In this paper we propose a 

defense scheme; it is the combination of five modules. Evaluation based filtering, Time 

domain unfair rating detector, suspicious user correlation analysis, trust analysis based on 

Dempster-Shafer theory and malicious user identification and reputation recovery. This 

system identifies the items under attacks, the time when the attacks occur and unfair raters 

who insert unfair ratings. Compared with existing systems this system achieves detection of 

high unfair ratings and reduces the detection of false dishonest ratings.[3] 
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Chandana Krishna Sivunigunta, Sudha.K described that since much more individuals 

search online with regard to enjoyment, constructing individual associations, as well as 

conducting companies, the online world has generated huge opportunities with regard to on-

line interactions. Even so, due to the anonymity on the Net, it is very hard with regard to 

typical end users to judge a stranger’s reliability as well as top quality, helping to make on-

line interactions hazardous. Is actually a sheet of information about Reddit true? Really does 

an item in Amazon.com possess premium quality while explained? Is often an online video 

about YouTube.Com definitely exciting or even educational? Typically, the particular 

responses can certainly barely possibly be expected prior to a interactions are usually 

committed. The thing is the fact that on-line members shield themselves by knowing the 

grade of guests or even not really acquainted goods in advance. To treat this issue, online 

popularity techniques are actually accumulated. The particular goal is to produce large-scale 

personal word-of-mouth cpa networks where people share views and also activities, 

regarding critiques and also ratings, on different things, such as items, solutions, electronic 

material and in many cases other folks. These types of views and also activities, which can 

be known as users’ feedback, are generally obtained seeing that proof, and are also 

examined, aggregated, and also disseminated for you to normal end users. The particular 

disseminated the desired info is known as popularity rating. These kinds of techniques are 

generally also known as feedback- structured popularity techniques.[4] 

Magdalini Eirinaki, Malamati Louta, Iraklis Varlamis researched Social network 

analysis has recently gained a lot of interest because of the advent and the increasing 

popularity of social media, such as blogs, social networking applications, micro-blogging, or 

customer review sites. In this environment, trust is becoming an essential quality among user 

interactions and the recommendation for useful content and trustful users is crucial for all the 

members of the network. In this work, we introduce a framework for handling trust in social 

networks, which is based on a reputation mechanism that captures the implicit and explicit 

connections between the network members, analyzes the semantics and dynamics of these 

connections and provides personalized user recommendations to the network members.[5] 

Michael Crawford, Taghi M. Khoshgoftaar, Joseph D. Prusa, Aaron N. Richter and 

Hamzah AI Najada described that online reviews are often the primary factor in a customer’s 

decision to purchase a product or service, and are a valuable source of information that can 

be used to determine public opinion on these products or services. Because of their impact, 

manufacturers and retailers are highly concerned with customer feedback and reviews. 
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Reliance on online reviews gives rise to the potential concern that wrongdoers may create 

false reviews to artificially promote or devalue products and services. This practice is known 

as Opinion (Review) Spam, where spammers manipulate and poison reviews (i.e., making 

fake, untruthful, or deceptive reviews) for profit or gain. Since not all online reviews are 

truthful and trustworthy, it is important to develop techniques for detecting review spam. By 

extracting meaningful features from the text using Natural Language Processing (NLP), it is 

possible to conduct review spam detection using various machine learning techniques. 

Additionally, reviewer information, apart from the text itself, can be used to aid in this 

process. In this paper, we survey the prominent machine learning techniques that have been 

proposed to solve the problem of review spam detection and the performance of different 

approaches for classification and detection of review spam. The majority of current research 

has focused on supervised learning methods, which require labeled data, a scarcity when it 

comes to online review spam. Research on methods for Big Data are of interest, since there 

are millions of online reviews, with many more being generated daily. To date, we have not 

found any papers that study the effects of Big Data analytics for review spam detection. The 

primary goal of this paper is to provide a strong and comprehensive comparative study of 

current research on detecting review spam using various machine learning techniques and to 

devise methodology for conducting further investigation.[6] 

Joseph A. Konstan described that automated recommender systems have 

revolutionized the marketing and delivery of commerce and content by providing 

personalized recommendations and predictions over a variety of large and complex product 

offerings. In this article, we review the key advances in collaborative filtering recommender 

systems, focusing on the evolution from research concentrated purely on algorithms to 

research concentrated on the rich set of questions around the user experience with the 

recommender. We show through examples that the embedding of the algorithm in the user 

experience dramatically affects the value to the user of the recommender. We argue that 

evaluating the user experience of a recommender requires a broader set of measures than 

have been commonly used, and suggest additional measures that have proven effective. 

Based on our analysis of the state of the field, we identify the most important open research 

problems, and outline key challenges slowing the advance of the state of the art, and in some 

cases limiting the relevance of research to real-world applications.[7] 

Fuzhi Zhang, Honghong Chen made a study that describes collaborative filtering 

systems are vulnerable to shilling attacks in which malicious users bias the systems' 
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recommendation output by inserting fake profiles. While many approaches have been 

proposed to detect shilling attacks, they suffer from low precision. To solve this problem, an 

ensemble method for detecting shilling attacks based on ordered item sequences is proposed. 

Firstly, by analyzing the differences of rating patterns between genuine and attack profiles, 

we construct ordered popular item sequences and ordered novelty item sequences, and based 

on which, the popular and novelty item rating series are constructed for each user profile. 

Secondly, we propose six features to characterize the attack profiles. Particularly, we extract 

two features based on the popular and novelty item rating series. We partition the item set 

according to the ordered item sequences and combine them with mutual information to 

extract another four features. Finally, we propose an ensemble framework to detect shilling 

attacks. In particular, we create base training sets with great diversities using bootstrap 

resampling technique. Based on these base training sets, we train decision tree algorithm to 

generate diverse base classifiers. The simple majority voting strategy is used to combine the 

predictive results of these base classifiers. Experimental results indicate that ensemble 

method for detecting shilling attacks based on ordered item sequences can significantly 

improve the precision while maintaining a high recall.[8]  

Sheng Zhang, Amit Chakrabarti, James Ford, Fillia Makedon described that recent 

research has identified significant vulnerabilities in recommender systems. Shilling attacks, 

in which attackers introduce biased ratings in order to influence future recommendations, 

have been shown to be effective against collaborative filtering algorithms. We postulate that 

the distribution of item ratings in time can reveal the presence of a wide range of shilling 

attacks given reasonable assumptions about their duration. To construct a time series of 

ratings for an item, we use a window size of k to group consecutive ratings for the item into 

disjoint windows and compute the sample average and sample entropy in each window. We 

derive a theoretically optimal window size to best detect an attack event if the number of 

attack profiles is known. For practical applications where this number is unknown, we 

propose a heuristic algorithm that adaptively changes the window size. Our experimental 

results demonstrate that monitoring rating distributions in time series is an effective 

approach for detecting shilling attacks.[9]  

S.Grazioli, S.L.Jarvenpaa examined that consumer evaluation of a real commercial 

web site and a fraudulent site that imitates it. The forged site contains malicious 

manipulations designed to increase trust in the site, decrease perceived risk, and ultimately 

increase the likelihood that visitors would buy from it. Besides measuring the consumers’ 
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willingness to buy from the site, this study recorded the actual ordering of a laptop. Results 

show that most subjects failed to detect the fraud manipulations, albeit a few succeeded. The 

fraud has the effect of increasing the consumers’ reliance in assurance mechanisms and trust 

mechanisms, which in turn decrease perceived risk and increase trust in the store. The study 

confirms hypothesized relationship between purchase behavior, willingness to buy, attitudes 

toward the store, risk, and trust that are consistent with other trust models found in the 

literature. Overall, the study sheds light on consumers vulnerability to attack by hackers 

posing as a legitimate site.[10] 

Shuiguang Deng, Longato Huang, Guandong Xu made a study that trust-aware 

recommendations with the emergence of online social networks, the social network-based 

recommendation approach is popularly used. The major benefit of this approach is the ability 

of dealing with the problems with cold-start users. In addition to social networks, user trust 

information also plays an important role to obtain reliable recommendations. Although 

matrix factorization (MF) becomes dominant in recommender systems, the recommendation 

largely relies on the initialization of the user and item latent feature vectors. Aiming at 

addressing these challenges, we develop a novel trust-based approach for recommendation in 

social networks. In particular, we attempt to leverage deep learning to determinate the 

initialization in MF for trust-aware social recommendations and to differentiate the 

community effect in user's trusted friendships. A two-phase recommendation process is 

proposed to utilize deep learning in initialization and to synthesize the users' interests and 

their trusted friends' interests together with the impact of community effect for 

recommendations. We perform extensive experiments on real-world social network data to 

demonstrate the accuracy and effectiveness of our proposed approach in comparison with 

other state-of-the-art methods.[11] 

Hyun-Kyo Oh and Sang-Wook Kim examined when purchasing an online product, a 

customer tends to be influenced strongly by its reputation, the aggregation of other 

customers’ ratings on it. The reputation, however, is not always trustable since it can be 

manipulated easily by attackers who intentionally give unfair ratings to their target products. 

In this paper, we first address identifying trustable users who tend to give fair ratings to 

products in online rating systems and then propose a method of computing true reputation of 

a product by aggregating only those trustable users’ ratings. In order to identify the trustable 

users, we list some candidate features that seem related significantly to the trustworthiness of 

users and verify the robustness of each of the features through extensive experiments. By 
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finding and exploiting these robust features, we are able to identify trustable users and to 

compute true reputation effectively and efficiently based on fair ratings of those trustable 

users. In summary, we set candidate features that seem beneficial to determining the 

trustworthiness of users in online rating systems. The candidate features consist of the 

features which are used to identify RAs in the recommender systems area and the features of 

the activity, objectivity, and consistency. We normalize a value of each feature for a user to 

get a score expressing his trustworthiness. The effectiveness of each feature is measured by 

learning existing data to understand the correlation between the trustworthiness and the 

feature. To find the degree of relevance of a feature to the trustworthiness, we construct a 

variety of scenarios where false reputation occurs by injecting different types of RAs into 

our experimental data.[12] 
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 CHAPTER 3 

                                             PROPOSED METHOD 

3.1 METHODOLOGY 

In the proposed system we are going to predict or evaluate the correct rating of a user by 

using regression algorithms i.e., polynomial regression and multi linear regression in machine 

learning. It follows certain different steps as follows: 

 

 

 

 

 

 

 

 

 

Fig 2: Steps in Methodology 

Initially, the data set is collected. After identifying the relationships and visualizing 

the data, we create a regression model for predicting the true rating. For this model, we have 

used Multi Linear Regression and Polynomial Regression algorithms. This regression model 

gives the correct rating of users. 

3.1.1 Polynomial Regression 

Polynomial Regression is a regression algorithm that models the relationship between 

a dependent(y) and independent variable(x) as nth degree polynomial. It is also called the 

special case of Multiple Linear Regression in ML. If your data points clearly will not fit a 

multi regression (a straight line through all data points), it might be ideal for polynomial 

regression.  

Collection of Data Set 

 Feature selection using 

information gain of 

features 

Train the model on 

train set 

Test the model using 

test data set 

        Result analysis 
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Polynomial regression uses the relationship between the variables x and y to find the 

best way to draw a line through the data points. If the data is scattered then if we draw a 

single line then there might be chance to have either over fitting or under fitting of data. So, 

in order to overcome this we are going to apply polynomial regression on the dataset 

available. 

The Polynomial regression algorithm can be expressed as 

                y= b0+b1x + b2x
2+ b3x

3+....+ bnx
n 

 where,y=dependent variable 

 x1,x2……..=multiple independent variable as nth degree polynomial 

The need of Polynomial Regression in ML can be understood in the below points: 

 If we apply a linear model on a linear dataset, then it provides us a good result as we 

have seen in Simple Linear Regression, but if we apply the same model without 

modifications on a non-linear dataset, then it will produce a drastic output. Due to 

which loss function will increase, the error rate will be high, and accuracy will be 

decreased. 

 So for such cases, where data points are arranged in a non-linear fashion, we need the 

Polynomial Regression model. We can understand it in a better way using the below 

comparison diagram of the linear dataset and non-linear dataset. 

3.1.1.1 Advantages of Polynomial Regression 

 Polynomial provides the best approximation of the relationship between the 

dependent and independent variable. 

 A Broad range of function can be fit under it. 

 Polynomial basically fits a wide range of curvature. 

3.1.1.2 Disadvantages of Polynomial Regression 

 The presence of one or two outliers in the data can seriously affect the results of the 

non linear analysis. 

 These are too sensitive to the outliers. 

 In addition, there are unfortunately fewer model validation tools for the detection of 

outliers in non linear regression than there are for linear regression. 
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3.1.2 Multi Linear Regression 

Multiple linear regression (MLR), also known simply as multiple regression, is a 

statistical technique that uses several explanatory variables to predict the outcome of a 

response variable. The goal of multiple linear regression (MLR) is to model the linear 

relationship between the explanatory (independent) variables and response (dependent) 

variable.  

A simple linear regression is a function that allows an analyst or statistician to make 

predictions about one variable based on the information that is known about another 

variable. Linear regression can only be used when one has continuous variables-an 

independent variable and a dependent variable. The independent variable is the parameter 

that is used to calculate the dependent variable or outcome. A multiple regression model 

extends to several explanatory variables.  

Multiple regression analysis is an extension of simple linear regression. It’s useful for 

describing and making predictions based on linear relationships between predictor variables 

(i.e. independent variables) and a response variable (i.e. dependent variable). Although 

multiple regression analysis is simpler than many other types statistical modelling methods, 

there are still some crucial steps that must be taken to ensure the validity of the results you 

obtain. 

When using the checklist for multiple linear regression analysis, it’s critical to check 

that model assumptions are not violated, to fix or minimize any such violations, and to 

validate the predictive accuracy of your model. Since the internet provides so few plain-

language explanations of this process, I decided to simplify things – to help walk you 

through the basic process. Please keep in mind that this is a brief summary checklist of steps 

and considerations. An entire statistics book could probably be written for each of these 

steps alone. Use this as a basic roadmap, but please investigate the nuances of each step, to 

avoid making errors. Google is your friend. Lastly, in all instances, use your common sense. 

If the results you see don’t make sense against what you know to be true, there is a problem 

that should not be ignored. 

Before getting into any of the model investigations, make inspect and prepare your 

data. Check it for errors, treat any missing values, and inspect outliers to determine their 

validity. 
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Multiple linear regression (MLR) is used to determine a mathematical relationship 

among a number of random variables. In other terms, MLR examines how multiple 

independent variables are related to one dependent variable. Once each of the independent 

factors has been determined to predict the dependent variable, the information on the 

multiple variables can be used to create an accurate prediction on the level of effect they 

have on the outcome variable. The model creates a relationship in the form of a straight line 

(linear) that best approximates all the individual data points. 

There are three major uses for multiple linear regression analysis: 

First, it might be used to identify the strength of the effect that the independent 

variables have on a dependent variable. 

Second, it can be used to forecast effects or impacts of changes. That is, multiple 

linear regression analysis helps us to understand how much will the dependent variable 

change when we change the independent variable. For instance, a multiple linear regression 

can tell you how much GPA is expected to increase (or decrease) for every one point to 

increase (or decrease) in IQ.  

Third, multiple linear regression analysis predicts trends and future values. The 

multiple linear regression analysis can be used to point estimates. 

In essence, multiple regression is the extension of ordinary least-squares (OLS) 

regression that involves more than one explanatory variable. 

The Formula for Multiple Linear Regression is 

             yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 where, for i=n observations: 

 yi=dependent variable 

 xi=explanatory variables 

 β0=y-intercept (constant term) 

 βp=slope coefficients for each explanatory variable 

 ϵ=the model’s error term (also known as the residuals). 

 x1, x2, …, xk are the predictors in the multiple regression model. 
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The least squares estimates, B0, B1, B2,....Bp, are usually computed by statistical 

software. As many variables can be included in the regression model in which each 

independent variable is differentiated with a number-1, 2, 3, 4...p. The multiple regression 

model allows an analyst to predict an outcome based on information provided on multiple 

explanatory variables. 

Still, the model is not always perfectly accurate as each data point can differ slightly 

from the outcome predicted by the model. The residual value, E, which is the difference 

between the actual outcome and the predicted outcome, is included in the model to account 

for such slight variations. 

The multiple regression model is based on the following assumptions: 

 There is a linear relationship between the dependent variables and the independent 

variables. 

 The independent variables are not too highly correlated with each other. 

 yi observations are selected independently and randomly from the population. 

 Residuals should be normally distributed with mean of 0 and variance σ.  

In statistics, the mean squared error (MSE) or mean squared deviation (MSD) of an 

estimator (of a procedure for estimating an unobserved quantity) measures the average of the 

squares of the errors — that is, the average squared difference between the estimated values 

and what is actually estimated.  

Multiple linear regression can model more complex relationship which comes from 

various features together. They should be used in cases where one particular variable is not 

evident enough to map the relationship between the independent and the dependent variable.  

At the center of the multiple linear regression analysis lies the task of fitting a single 

line through a scatter plot. More specifically the multiple linear regression fits a line through 

a multi-dimensional space of data points. The simplest form has one dependent and two 

independent variables. The dependent variable may also be referred to as the outcome 

variable or regressed. The independent variables may also be referred to as the predictor 

variables or repressors. 

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit.  Adding independent variables to a multiple linear 

regression model will always increase the amount of explained variance in the dependent 
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variable. Therefore, adding too many independent variables without any theoretical 

justification may result in an over-fit model. 

Multiple Linear Regression Analysis consists of more than just fitting a linear line 

through a cloud of data points. It consists of 3 stages analyzing the correlation and 

directionality of the data and estimating the model, i.e., fitting the line, and evaluating the 

validity and usefulness of the model. 

 

       

 

 

 

 

 

 

                                        

                                           Fig 3: Multiple Regression Curve 

3.1.2.1 Advantages of Multi Linear Regression 

 The ability to determine the relative influence of one or more predictor variables to the 

criterion variable. 

 This model takes less time to predict the results. 

 It gives accurate results. 

 The algorithm used in this system easy to implement and it is also applicable to large 

datasets. 

 Here we focus on groups of states with similar profiles so the result is accurate.  

3.2 IMPLEMENTATION 

With information and inspiration from learning processes in cognitive and neural 

sciences, this study suggests a model, which simulates human learning and decision-making 

processes. Each of us understands the same situation or event differently. The description 

from each can, therefore, be different. 

Python works on different platforms (Windows, Mac, Linux, Raspberry Pi, and many 
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more).Python has a simple syntax similar to the English language. Python has syntax that 

allows developers to write programs with fewer lines than some other programming 

languages. Python runs on an interpreter system, meaning that code can be executed as soon 

as it is written. This means that prototyping can be very quick. Python can be treated in a 

procedural way, an object- orientated way or a functional way. 

          

                                Fig 4: Flow of the implementation 

3.2.1 Statistical Techniques and Visualization 

Statistics is a collection of tools that you can use to get answers to important questions 

about data. You can use descriptive statistical methods to transform raw observations into 

information that you can understand and share. You can use inferential statistical methods to 

reason from small samples of data to whole domains. Statistics is a pillar of machine learning. 

You cannot develop a deep understanding and application of machine learning without it. 

 Problem Framing: Requires the use of exploratory data analysis and data mining.  

 Data Understanding: Requires the use of summary statistics and data visualization.  

 Data Cleaning  Requires the use of outlier detection, imputation and more.  

 Data Selection. Requires the use of data sampling and feature selection methods.  

 Data Preparation. Requires the use of data transforms, scaling, encoding and much more. 

Model Evaluation. Requires experimental design and resampling methods.  

 Model Configuration. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Presentation. Requires the use of estimation statistics such as confidence 

intervals. Model Predictions. Requires the use of estimation statistics such as prediction 

intervals.  
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Machine Learning is the field of study that gives computers the ability to learn without 

being explicitly programmed. They are typically used to solve various types of life problems. 

The libraries imported in this project are: 

1. Numpy 

2. Pandas 

3. Matplotlib 

1. Numpy: NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and matrices. 

Since, arrays and matrices are an essential part of the Machine Learning ecosystem, NumPy 

along with Machine Learning modules like Scikit-learn, Pandas, Matplotlib, TensorFlow, 

etc. complete the Python Machine Learning Ecosystem.  

NumPy provides the essential multi-dimensional array-oriented computing 

functionalities designed for high-level mathematical functions and scientific computation.   

We can create a NumPy array using the numpy.array function. If we pass in a list of 

lists, it will automatically create a NumPy array with the same number of rows and columns. 

Because we want all of the elements in the array to be float elements for easy computation, 

we‘ll leave off the header row, which contains strings.  

One of the limitations of  NumPy is that all the elements in an array have to be of the 

same type, so if we include the header row, all the elements in the array will be read in as 

strings. Because we want to be able to do computations like find the average quality of the 

wines, we need the elements to all be floats. In the below code:    

 Import the numpy package.  

 Pass the list of lists wines into the array function, which converts it into a NumPy 

array.  

 Exclude the header row with list slicing.   

 Specify the keyword argument dtype to make sure each element is converted to a 

float.    

2. Pandas: Pandas is an open source python library that is built on top of NumPy. The name 

Pandas is derived from the word Panel Data an Econometrics from Multidimensional data. It 

allows you do fast analysis as well as data cleaning and preparation.  

Pandas is hands down one of the best libraries of python. It supports reading and 
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writing excel spreadsheets, CVS's and a whole lot of manipulation. It is more like a 

mandatory library you need to know if you’re dealing with datasets from excel files and 

CSV (Comma Separated Value) files i.e for Machine learning and data science. 

Python with pandas is used in a wide range of fields including academic and 

commercial domains including finance, economics, statistics and analytics etc. 

3. Matpoltlib: Matplotlib is a very popular Python library for data visualization. Like 

Pandas, it is not directly related to Machine Learning. It particularly comes in handy when a 

programmer wants to visualize the patterns in the data. It is a 2D plotting library used for 

creating 2D graphs and plots.  

A module named pyplot makes it easy for programmers for plotting as it provides 

features to control line styles, font properties, formatting axes, etc. It provides various kinds 

of graphs and plots for data visualization, viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the 

plain numbers. Histograms and box plots can help illustrating data’s distribution. Frequency 

histogram, which  shows  the  frequency  of  attribute’s  values over  a  series of  intervals 

that covers the entire range of the attribute; a box plot also illustrates the distribution of the 

data. Here, we show accuracy risk prediction on various application models.  A box plots is 

made up of the following values derived from the dataset: median, minimum value, 

maximum value, quartile 1 value, and quartile 2 values. In other words, descriptive statistics, 

histograms and box plots together help describe and better understand the nature of our data. 

3.2.2 Data Modeling and Visualization 

Dataset is a collection of related sets of information that is composed of seperate 

elements but can be manipulated as a unit by a computer. The information set contains 9759 

lines, each of them representing either a default or not a default (binary value) of an risk 

when they ask for a loan from a bank. Default and good loans are characterized by the 0 or 1 

labelled variables that are directly obtained from the companies, financial statements, 

balance sheets, income statements and cash flows statements where the values are considered 

at the lowest level of granularity. After importing the data, we cleaned the variables and 

removed features with no pertinent information (same value like ‘NaN’ (Not a Number), for 

instance). Then, we split the data into two subsets, considering 80% of the data and then 

20% of these data was used for test purposes. The validation performance permits one to 
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improve the training approach, and we use it to provide prediction performance on the test 

set. In the training set, we verify if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data 

mining technique that involves transforming raw data into an understandable format. Real-

world data is often incomplete, inconsistent, and/or lacking in certain behaviours or trends, 

and is likely to contain many errors.  

Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing datasheet 

4. Checking missing data 

5. Finding correlation coefficent for all column pairs 

6. Working with categorical data 

7. Splitting dataset into training and test data 

8. Feature scaling  

9. Fitting the model 

10. Predicting the test result 

11. Visualization  

1. Get data 

The dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. For this project, the dataset is 

prepared with the use of most correlative factors that affect the online ratings given by users 

on different products. The dataset is downloaded from Kaggle website. 

2. Importing libraries 

To make requests to the prediction and process the returned data we will make use of 

few standard libraries. Those libraries are pandas, numpy, matplotlib. The format for 

importing a library can be referred below: 
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3. Importing dataset 

A Pandas DataFrame will be created by loading the datasets from existing storage, 

storage can be SQL Database, CSV (Comma Separated Value) file, and Excel file. Pandas 

DataFrame can be created from the lists, dictionary, and from a list of dictionary etc. The csv 

file (dataset) is read using pandas and an object to the dataset is created i. e, df (dataframe). 

 

 

A Dataframe is a two-dimensional data structure, i.e., data is aligned in a tabular 

fashion in rows and columns. In dataframe datasets arrange in rows and columns, we can 

store any number of datasets in a dataframe. We can perform many operations on these 

datasets like arithmetic operation, columns/rows selection, columns/rows addition etc. 
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Splitting is a process in which we split data into a group by applying some conditions 

on datasets. The dataset is then splitted to two sets x and y. It is done based dependent and 

independent variables. Independent variables are those variables that won’t depend on any 

corresponding values and can be directly acquired from the user. The dependent variables 

are those variables that are depended and acquired from the independent variables. Basically, 

the dependent variables are placed in y and independent in x. The x and y sets are further 

used in visualization. The splitting of dataset into x and y is called slicing and is done with 

iloc[ ]. 
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Here, unique id, crawl timestamp, product names, product id, retail price, discounted 

price, product rating are independent variables and overall rating is the dependent variable in 

which results are in binary. The slicing and splitting results in partition in dependent and 

independent variables. This gives the splitted datasets x, y are in data frame format. Inorder 

to view in array format, the above statements are extended with values. 

 

 

4. Checking for missing values 

The real world data may contain inconsistent, incomplete and noisy data. While 

applying the machine algorithms, the dataset should cleaned. However, it is done in 

preprocessing. Inorder to remove inconsistency and incomplete data, we check for any 

missing values. This can be done using the function null(). It checks each value in each row 
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and tells whether the dataset contains any missing values for all columns. The output value is 

Boolean (true/false). False indicates the value is not null and true indicates that the value is 

missing. 

Eg: df.isnull( ) 

 

5. Finding Correlation 

Correlation is any statistical association, though it commonly refers to the degree to 

which a pair of variables are linearly related. Correlations are useful because they can 

indicate a predictive relationship that can be exploited in practice. 

 

 6. Converting categorical into numeric value 

 

The purpose field consists of categorical data. As categorical data cannot run, it 

should be converted into numeric data. For converting categorical data into numeric, we use 

label encoder. The labels can be in the form of words or numbers. To make the data 

understandable or in human readable form, the training data is often labelled in words. 
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A Label encoding refers to converting the labels into numeric form so as to convert it 

into the machine-readable from. This approach is very simple and it involves converting 

each value in a column to a number. Its main purpose is to convert the string values into 

integers format.  
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7. Splitting dataset into training and test data 

While working with datasets, a machine learning algorithm works in two stages. We 

usually split the data around 20%-80% between testing and training stages. Under supervised 

learning, we split a dataset into a training data and test data. A training set of 80% and a 

validation set of 20%. 

Training set-a subset to train a model 

Test set-a subset to test the trained model. 

Make sure that the test set meets the following two conditions: 

 It is large enough to yield statistically meaningful results. 
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 Is representative of the test data set as a whole. In other words, don’t pick a test set 

with different characteristics than the training set. 

Assuming that the test set meets the predicting two conditions, the goal is to create a 

model that generalizes well to new data. Our test set serves as a proxy for new data. For 

example, consider the following figure. Notice that, the model learned for the training data is 

very simple. This model doesn’t do a perfect job- a few predictions are wrong. However, this 

model does well on the test data, as it does on the training data. In other words, model does 

not overfit the training data. 

Validating the trained model against test data, never train on test data. If users are 

seeing surprisingly good results on the evaluation metrics, it might be a sign that the users 

are accidentally training on the test set. For example, high accuracy might indicate that test 

data has leaked into the training set. 

For example, consider a model that predicts whether an email is spam, using the 

subject line, email body, and sender’s email address as features. We apportion the data into 

training and test sets, with an 80-20 split. After training, the model achieves 99% precision 

on both the training set and the test set. We’d expect a lower precision on the test set, so we 

take another look at the data and discover that many of the examples in the test set are 

duplicates of examples in the training set (we neglected to scrub duplicate entries for the 

same spam email from our input database before splitting the data). We’ve inadvertently 

trained on some of our test data, and as a result, we’re no longer accurately measuring how 

well our model generalizes to new data.  

Scikit-learn provides a range of supervised and unsupervised learning algorithms via 

a consistent interface in Python. It is licensed under a permissive simplified BSD license and 

is distributed under many Linux distributions, encouraging academic and commercial use. 

The library is built upon the SciPy (Scientific Python) that must be installed before you can 

use scikit-learn. 
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The line test_size=0.2 suggests that the test data should be 20% of the dataset and the 

rest should be train data. 

8. Feature Scaling 

Feature scaling is a method used to standardize the range of independent variables or 

features of data. In data processing, it is also known as data normalization and is generally 

performed during the data preprocessing step. 
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9. Fitting/Training the Model 

We have well prepared our dataset, and now we will train the dataset using the 

training set. For providing training or fitting the model to the training set, we will import the 

LinearRegression class of the sklearn library. After importing the class, we will create a 

classifier object and use it to fit the model to the multi linear regression. 

 

10. Predicting the Test Result 

Our model is well trained on the training set, so we will now predict the result by 

using test set data. 
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11. Visualizing feature 

Fit the model to selected supervised data by using the matplolib library for 

visualizing the independent variables and dependent variables. X label represents the 

products i.e. names of different products and the Y label represents the ratings of the 

particular product. 
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3.3 DATA PREPARATION 

              A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column 

of the table represents a particular variable, and each row corresponds to a given member of 

the data set in question. The data set lists values for each of the variables, such as height and 

weight of an object, for each member of the data set. Each value is known as a datum. The 

data set may comprise data for one or more members, corresponding to the number of rows. 

The major attributes that are used in our dataset are: 

1. Unique id 

2. Crawl timestamp 

3. Product names 

4. Product id 

5. Retail price 

6. Discounted price 

7. Product rating 

8. Overall rating  
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Fig 5: Dataset 

 

Fig 6: Dataset 
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Fig 7: Dataset 

1. Unique id: Unique product identifiers define the product you're selling in the global 

marketplace. They are assigned to each product by the manufacturer so if you sell the same 

product as another retailer, the UPIs will be identical. They uniquely distinguish products 

you are selling and help match search queries with your offers. Not all products have unique 

product identifiers. However, if your product does have one, especially Global Trade Item 

Numbers (GTINs) providing it can help make your ads richer and easier for users to find. If 

your product doesn’t have a UPI, you’ll tell us so in your product data.  

2. Crawl timestamp: When the date and time of an event is recorded, we say that it is 

timestamped. Timestamps are more important for keeping records of when information is 

being exchanged or created or deleted online. In many cases, these are simply useful for us 

to know about. But in some cases, a time stamp is more valuable. 

3. Product names: The name that a business, company or enterprise chooses to give 

a product they have created. It tells us the name of the product. In our dataset we have 

collected different product names and are listed in a table.  

4. Pid (Product id): Product identifiers are a series of numerical or alphanumerical digits 

that are used to identify a specific product. A Product identifier value that a product gets 

assigned. With the help this identifier (i.e. id) we can easily know the product what we have 

orderd in online. 



A Mutual Reinforcement Model For Trustworthy Online Rating Systems 

 Gudlavalleru Engineering College                                                                                          38 

 

5. Retail price: Retail price is the actual price that a good is sold to customers which 

includes the manufacturer's cost plus a retail markup. 

6. Discounted price: Discounted price means price after redeeming is discount on a product 

or something being sold at price lower than that item is normally sold for. 

7. Product rating: Product rating is nothing but the rating, the product has collected. In 

Other words, product rating is normally given by the users who have purchased their 

products. Based on those particular products working conditions, the users have given their 

ratings. 

8. Overall rating: It represents the overall rating that a product has collected. 
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                                                       CHAPTER 4 

                                         RESULTS AND DISCUSSIONS 

After building a machine learning model, we will check the performance of the 

build by calculating the accuracy score. Accuracy score will determine the performance of 

the model, if accuracy score if below 0.5 we have to rebuild the model by using another 

machine learning model, because the model with accuracy score below 0.5 is not able to 

make correct predictions. If accuracy score is above 0.9 means we have overly trained our 

model, in that case also model could not predict values. The correct range of accuracy score 

is greater than 0.5 and less than0.9. The accuracy of our model by using polynomial 

regression is 0.645394 and by using multi linear regression algorithm is 0.680031. 

    By using Polynomial regression 
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By using Multi linear regression 
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 Accuracy classification score in multi label classification, this function 

computes subset accuracy: the set of labels predicted for a sample must exactly match the 

corresponding set of labels in y_true. Classification accuracy is starting point. It is the 

number of correct predictions made divided by the total number of predictions made, 

multiplied by 100 to turn it into a percentage. 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

In this project we define false reputation as a problem which has occurred mostly 

which means in some situations true reputation or true rating are also considered as false 

rating and getting the result. In traditional strategies we avoid a false reputation problem 

basing on machine learning, as well as clustering and classification and develop correct-

reputation, an algorithm that repeatedly adjusts the reputation basing on confidence of users 

ratings. If the confidence is high then true reputation is achieved. To avoid that kind of 

situations we propose a regression technique i.e. multi linear regression algorithm which will 

give accurate result, which means true rating. The results show that the approach is effective 

compared to existing strategies.  

With the help of our work, we will be predicting the true ratings of users. This 

prediction will give suggestions based on the result obtained which level of attribute can lead 

to a failure. We will implement different models and find out which one is of higher 

accuracy. 

5.2 FUTURE SCOPE 

There are more factors (other than those addressed in this paper) known to be 

elemental in assessing the trust of users in the field of social and behavioral sciences. We plan 

to study how to incorporate them into our model to compute the reputation of items more 

accurately. In further study, we plan to develop an approach to accurately separate an item 

score and a seller score from a user rating. Separating the true reputation of items and that of 

sellers would enable customers to judge items and sellers independently. 
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 ABSTRACT 

 
Every year there are number of disasters occurring in our country. There are two types of 

disasters: one is natural disaster, and another is man-made disaster. A man-made disaster is a 

disaster resulting from human negligence. A natural disaster is caused by natural events such 

as earthquakes, flooding, tsunami, volcanic eruption, landslides, hurricanes etc. These all occur 

very suddenly and violently. Due to this there is a massive loss of life and property in India. 

Our government releasing funds for disasters every year. But the number of disasters occurring 

in our country may vary each year. Depending on the number of disasters occurred government 

must release the funds. But there is a lot of corruption in the funds released by the government. 

So, in order to know the accurate amount of loss we are predicting the economic loss occurred 

in future by using Machine Learning. This prediction helps the government to release the funds 

for disasters by knowing the accurate value of the damage. 
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Chapter-1  

                                           INTRODUCTION   

1.1 INTRODUCTION  

            Every year there are number of disasters occurring in our country. There are two types 

of disasters: one is natural disaster, and another is man-made disaster. A man-made disaster is 

a disaster resulting from human negligence. A natural disaster is caused by natural events such 

as earthquakes, flooding, tsunami, volcanic eruption, landslides, hurricanes etc. These all 

occur very suddenly and violently. 

 The objective would be to train a model for prediction. The training would be done 

using of Training data set which will be validated using the test dataset. The decision tree 

regression algorithm will be used for economic loss prediction. Visualization of dataset is 

done to analyze the economic damage which may have occurred in a particular state and based 

on type of disasters and no of disasters reported in every year. Natural disasters like 

earthquakes, floods, droughts, forest fires cause huge loss to human life and property. 

Government should look into this and provide relief funds for their upliftment. Government 

should manage the funds that have been released for the affected people. 

         Hence there is a need to predict the loss that may cause due to the disasters for effective 

distribution of the funds. Every year, millions of people are affected by both human-caused 

and natural disasters. Disasters may be explosions, earthquakes, floods, hurricanes, tornados, 

or fires. In a disaster, you face the danger of death or physical injury. You may also lose your 

home, possessions, and community. Such stressors place you at risk for emotional and 

physical health problems. Stress reactions after a disaster look very much like the common 

reactions seen after any type of trauma. Disasters can cause a full range of mental and physical 

reactions. You may also react to problems that occur after the event, as well as to triggers or 

reminders of the trauma. A number of factors make it more likely that someone will have 

more severe or longer- lasting stress reactions after disasters.  a natural disaster is an event 

that is caused by the natural forces of the earth and results in great damage and possibly loss 

of life. Each year, the earth experiences natural disasters. When natural disasters occur in 

heavily populated areas, a lot of people may lose their lives. 

 In computer science, artificial intelligence (AI), sometimes called machine intelligence, 

is intelligence demonstrated by machines, in contrast to the natural intelligence displayed by 

humans and animals. Colloquially, the term "artificial intelligence" is used to describe 

https://www.ptsd.va.gov/understand/isitptsd/common_reactions.asp
https://www.ptsd.va.gov/understand/isitptsd/common_reactions.asp
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
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machines that mimic "cognitive" functions that humans associate with other human minds, 

such as "learning" and "problem solving". As machines become increasingly capable, tasks 

considered to require "intelligence" are often removed from the definition of AI, a 

phenomenon known as the AI effect. A quip in Tesler's Theorem says "AI is whatever hasn't 

been done yet." For instance, optical character recognition is frequently excluded from things 

considered to be AI, having become a routine technology. 

1.1.1. Artificial Intelligence 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of computer 

science is Artificial Intelligence which is ready to create a new revolution in the world by 

making intelligent machines. The Artificial Intelligence is now all around us. It is currently 

working with a variety of subfields, ranging from general to specific, such as self-driving cars, 

playing chess, proving theorems, playing music, Painting, etc.AI is one of the fascinating and 

universal fields of Computer science which has a great scope in future. AI holds a tendency to 

cause a machine to work as a human. 

The objectives of AI research are reasoning, knowledge representation, planning, 

learning, natural language processing, realization, and ability to move and manipulate objects. 

There are long-term goals in the general intelligence sector. 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, artificial 

neural networks and methods based on statistics, probability, and economics, we use many tools. 

Computer science attracts AI in the field of science, mathematics, psychology, linguistics, 

philosophy and so on. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think 

how smart human think. AI is a study of how human brain think, learn, decide and work, when 

it tries to solve problems. And finally this study outputs intelligent software systems. The aim 

of AI is to improve computer functions which are related to human knowledge, for example, 

reasoning, learning, and problem-solving.  It is composed of 

1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 

https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/AI_effect
https://en.wikipedia.org/wiki/Optical_character_recognition
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                                             Fig 1.1.1.1: AI at the intersection of fields 

Applications of AI 

1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

1.1.2. Machine Learning 

The term Machine Learning was coined by Arthur Samuel in 1959, an American pioneer 

in the field of computer gaming and artificial intelligence and stated that “it gives computers 

the ability to learn without being explicitly programmed”. 

It is an application of artificial intelligence that provides the AI System with the ability 

to automatically learn from the environment and applies that learning to make better decisions. 

There are a variety of algorithms that Machine Learning uses to iteratively learn, describe and 

improve data in order to predict better outcomes. These algorithms use statistical techniques to 

spot patterns and then perform actions on these patterns. 
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                                             Fig 1.1.2.1: ML is a subset of AI 

Initially, Machine Learning was just about pattern recognition. It was also defined as the ability 

of the computers to learn through an iterative process without being programmed explicitly. 

With increasing data day by day, and invent of big data, machine learning has taken a fresh 

turn. Now machine learning algorithms are able to automatically calculate highly complex 

calculations over big data. 

ML is one of the most exciting technologies that one would have ever come across. As 

it is evident from the name, it gives the computer that which makes it more similar to humans. 

Key to the process of machine learning is neural networks. These are brain-inspired networks 

of interconnected layers of algorithms, called neurons, that feed data into each other, and which 

can be trained to carry out specific tasks by modifying the importance attributed to input data 

as it passes between the layers. 

 During training of these neural networks, the weights attached to different inputs will 

continue to be varied until the output from the neural network is very close to what is desired, 

at which point the network will have 'learned' how to carry out a particular task. A subset of 

machine learning is deep learning, where neural networks are expanded into sprawling 

networks with a huge number of layers that are trained using massive amounts of data. 

 

1.2 OBJECTIVES OF THE PROJECT  

➢ The main objective of our project is to predict the economic loss occurred due to natural 

disasters in every year. 
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➢ To ensure higher rate accuracy and efficiency by applying decision tree regression 

algorithm and multi linear regression. 

➢ To reduce computational time.  

➢ It is very efficient to use machine learning algorithm as we can get our results so 

accurately. 

➢ This is a straightforward implementation with less human interference. 

➢ By this we can save our time as it greatly reduces the prediction time.  

➢ The concept of Multi Linear Regression and decision tree regression algorithm is 

supervised learning algorithm is used for predict the value.  

 

1.2 PROBLEM STATEMENT    

             Due to this there is a massive loss of life and property in India. Our government 

releasing funds for disasters every year. But the number of disasters occurring in our country 

may vary each year. Depending on the number of disasters occurred government must release 

the funds. But there is a lot of corruption in the funds released by the government. So, in order 

to know the accurate amount of loss we are predicting the economic loss occurred in future by 

using Machine Learning. This prediction helps the government to release the funds for disasters 

by knowing the accurate value of the damage Natural disasters like earthquakes, floods, 

droughts, forest fires cause huge loss to human life and property. Government should look into 

this and provide relief funds for their upliftment. Government should manage the funds that 

have been released for the affected people. Hence there is a need to predict the loss that may 

cause due to the disasters for effective distribution of the funds. 
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                                        Chapter-2  

                           LITERATURE REVIEW  

 

  In the last decades, we have observed a dramatic increase in the number of reported 

natural disasters and of their widespread human, economic, and environmental losses. 

Economic losses from natural disasters have been increasing in recent decades. This has been 

attributed mainly to population and economic growth in disaster-prone areas. Future natural 

disaster losses are expected to increase due to a continued increase in economic exposure and 

climate change. This highlights the importance of designing policies that can mitigate the 

impacts of these disasters on the economy and society. A rapidly expanding literature has 

estimated the direct (e.g., property damage) and indirect (e.g., gross domestic product growth, 

trade) economic impacts of natural disasters. Since the 1990s, a series of natural disasters have 

caused economic losses in the tens of billions of U.S. dollars. 

             Natural disasters such as earthquakes, floods, typhoons, and hurricanes inflict serious 

damage and so seem to be bad for the economy. For firms, natural disasters destroy tangible 

assets such as buildings and equipment – as well as human capital – and thereby deteriorate 

their production capacity. These adverse impacts may sometimes be fatal to the firms and result 

in them being forced to close down. 

             But the academic evidence on the economic impact of natural disasters is mixed. As 

reviewed in surveys such as Noy and Vu (2010) and Loayza et al. (2012), the existing studies 

report that natural disasters may even promote growth. One possible mechanism behind this 

positive impact is the enhancement of the productivity of the economy’s corporate sector – as 

reported in Skidmore and Toya (2002) and Crespo-Cuaresma et al (2008). But because these 

studies use aggregate data, they cannot answer why and how corporate productivity improves 

due to natural disasters. We thus need analyses that use micro-data to clarify the mechanisms 

through which natural disasters affect the productivity of an economy’s corporate sector[1]. 

             Hosono et al. (2012) – who also focus on the Kobe Earthquake – find more investment 

by the firms located inside the affected area than those located outside, supporting the creative 

destruction hypothesis.  Also consistent with this hypothesis, Leiter et al (2009) find that 

European firms located in regions affected by a major flood in 2000 had higher asset and 

employment growth as compared with non-affected firms, although they also find that the firms 
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in the affected regions exhibited smaller value-added.2 Finally, Cole et al (2013) find some 

evidence for a short-run increase in the productivity of damaged loss after the Kobe Earthquake, 

although they also report that this effect disappeared over time. Mangat H.S, Patiala Present 

paper consists to the July 1993 floods of Panjab particularly Patiala city. The devastation 

associated with floods are directly related with their level and duration instead of the extent of 

area under floods, which are further associated with many characteristics and manmade 

obstructions not only at local level but at regional scale[2]. 

                The approach to disaster management by the government of India is reflected in its 

policy statement and the legislation passed by it. (India..., 2009 & 2005) The web sites of the 

National Institute of Disaster Management (India..., 2011) and National Disaster Management 

Division, Ministry of Home Affairs, Government of India (India, Ministry of..., n.d.), provide 

information related to disaster management activities in India. They describe initiatives taken 

for disaster management. As per these sites disaster mitigation should be given the first priority, 

then relief and rehabilitation. Information related to the framework for disaster management set 

up the Government of India is provided. The Government of India allocates funds for disaster 

management in its budget and also makes special provisions under its five years plans. (India…, 

2004 & 2011) Many State Governments have set up disaster management units to look after 

disaster management in their state. For example, Gujarat State Disaster Management Authority 

(Gujarat..., 2011) and Maharashtra State Disaster Management Unit (Maharashtra..., n.d.) 

manage disaster related activities in the respective states[3]. 

               Kreps, 1991 Along with Mileti (1991, p. 215) declares that "the purpose of 

preparedness is to anticipate problems in disasters so that ways can be devised to address the 

problems effectively and so that the resources needed for an effective response are m place 

before hand”. Although such activities may include preventative 69 actions, the preparedness 

phase of emergency management assumes a disaster is likely to occur. In contrast, mitigation 

presumes that a disaster can be prevented or that its impact can be minimized. Zenklusen 

pointed out that The reciprocal association between natural and manmade disasters and growth 

of economies was first described by Mill: “What has so often excited wonder [is] the great 

rapidity with which countries recover from a state of devastation; the disappearance, in a short 

time, of all traces of the mischiefs done by earthquakes, floods, hurricanes, and the ravages of 

war. An enemy lays waste a country by fire and sword, and destroys or carries away nearly all 

the moveable wealth existing in it: all the inhabitants are ruined, and yet in a few years after, 

everything is much as it was before.” That is, any catastrophic shock—for instance, civil wars 
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or natural disasters—has an adverse immediate effect on the capital stock of a country; 

however, such destruction is recovered in the long-run.According to Fisker, the existing 

literature on the economic consequences of natural disasters is surprisingly inconclusive given 

that all recent studies have built their analyses on the same data source—EM-DAT—and most 

studies focus their attention on 5-year GDP growth rates[4]. 

 Dacy and Kunreuther (1969) proposed a theoretical framework suggesting that disasters 

have visible negative impacts on economic growth. Ellson et al. built a regional econometric 

model and estimated that disasters incur both damages and losses towards aggregate economic 

activities. Yezer and Rubin conducted a study showing that disasters affect local economies 

negatively, which may play an insignificant role at the aggregate level. Gourio found an 

unstable relationship between the prices of capital stocks and natural disasters. Nakamura 

concluded that disasters increase uncertainty in consumption growth; more specifically, on an 

average consumption falls by 30 % in the short run, and by 15 % in the long run. Loayza et al. 

explained that disasters do not always affect economic growth negatively, but differently across 

disasters and different sectors of the economy[5]. 

 

 

 

 

  

 

 
 
                                           
 
 
                                          
                                        

https://link.springer.com/article/10.1007/s13753-014-0022-5#ref-CR14
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                                               Chapter-3  

PROPOSED METHOD   

3.1 METHODOLOGY  

In the proposed system we are going to predict the economic loss due to natural disasters 

by training the machine with the past data. By training the previous data using the machine 

learning algorithms we can forecast the economic loss that can occur and can effectively 

manage the funds. 

Architecture of the system 

 
3.1.1 MultiLinear Regression 

Multiple Linear Regression. Multiple linear regression (MLR), also known simply as 

multiple regression, is a statistical technique that uses several explanatory variables to predict 

the outcome of a response variable. The goal of multiple linear regression (MLR) is to model 

the linear relationship between the explanatory (independent)variables and response  

(dependent) variable. In essence, multiple regression is the extension of ordinary least-squares 

(OLS) regression that involves more than one explanatory variable. 
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In essence, multiple regression is the extension of ordinary least-squares (OLS) 

regression that involves more than one explanatory variable. A simple linear regression is a 

function that allows an analyst or statistician to make predictions about one variable based on 

the information that is known about another variable. Linear regression can only be used when 

one has two continuous variables- an independent variable and a dependent variable. The 

independent variable is the parameter that is used to calculate the dependent variable or 

outcome. A multiple regression model extends to several explanatory variables. A simple linear 

regression is a function that allows an analyst or statistician to make predictions about one 

variable based on the information that is known about another variable. Linear regression can 

only be used when one has two continuous variables—an independent variable and a dependent 

variable. The independent variable is the parameter that is used to calculate the dependent 

variable or outcome. A multiple regression model extends to several explanatory variables. 

multiple linear regression model would take the form: 

    yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 where, for i=n observations: 

 yi=dependent variable 

 xi=explanatory variables 

 β0=y-intercept (constant term) 

 βp=slope coefficients for each explanatory variable 

       ϵ=the model’s error term (also known as the residuals. 

 x1, x2, …, xk are the predictors in the multiple regression model. 

 

3.1.1.1 Advantages of Multi Linear Regression 

• This model takes less time to predict the results. 

• It gives accurate results. 

• The algorithm used  this easy to implement and it is also applicable  large datasets. 

• Here we focus on groups of states with similar profiles so the result is accurate.  

                   In statistics, the mean squared error (MSE) or mean squared deviation (MSD) of 

an estimator (of a procedure for estimating an unobserved quantity) measures the average of 

the squares of the errors — that is, the average squared difference between the estimated values 
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and what is actually estimated. Multiple linear regression can model more complex 

relationship which comes from various features together. They should be used in cases where 

one particular variable is not evident enough to map the relationship between the independent 

and the dependent variable. When selecting the model for the multiple linear regression 

analysis, another important consideration is the model fit.  Adding independent variables to a 

multiple linear regression model will always increase the amount of explained variance in the 

dependent variable. Therefore, adding too many independent variables without any theoretical 

justification may result in an over-fit model. 

   Multiple Linear Regression Analysis consists of more than just fitting a linear line 

through a cloud of data points.  It consists of 3 stages analyzing the correlation and 

directionality of the data and estimating the model, i.e., fitting the line, and evaluating the 

validity and usefulness of the model. 

 

  
         Fig 1:The graph show the relationship between the year, no of disasters reported 

 

3.1.2 Decision tree  

In this project we Decision Trees are a type of Supervised Machine Learning (that is 

you explain what the input is and what the corresponding output is in the training data) where 

the data is continuously split according to a certain parameter. The tree can be explained by 

two entities, namely decision nodes and leaves. The leaves are the decisions or the final 

outcomes. And the decision nodes are where the data is split. 
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  Fig 2 : Decision Tree 

From the above algorithm, Decision Tree Algorithm is suitable because this project depends 

on natural disasters decision how much economic loss occurs in each state. 

 

 

          Fig 3: Decision Tree flow diagram 

 

3.1.2.1 Decision Tree algorithm: 

• Decision Tree is a supervised learning technique that can be used for both classification 

and Regression problems, but mostly it is preferred for solving Classification problems. 
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It is a tree-structured classifier, where internal nodes represent the features of a dataset, 

branches represent the decision rules and each leaf node represents the outcome. 

• In a Decision tree, there are two nodes, which are the Decision Node and Leaf Node. 

Decision nodes are used to make any decision and have multiple branches, whereas Leaf 

nodes are the output of those decisions and do not contain any further branches. 

• The decisions or the test are performed on the basis of features of the given dataset. 

• It is a graphical representation for getting all the possible solutions to a problem/decision 

based on given conditions. 

• It is called a decision tree because, similar to a tree, it starts with the root node, which 

expands on further branches and constructs a tree-like structure. 

• In order to build a tree, use the CART algorithm, which stands for Classification and 

Regression Tree algorithm. 

• A decision tree simply asks a question, and based on the answer (Yes/No), it further 

split the tree into sub-trees. 

 3.1.2.1.1 Types of Decision Trees: 

Types of decision tree are based on the type of target variable. It can be of two types: 

1. Categorical Variable Decision Tree: Decision Tree which has categorical target variable 

then it called as categorical variable decision tree. E.g.:- In above scenario of student 

problem, where the target variable was “Student will play cricket or not” i.e. YES or NO. 

2. Continuous Variable Decision Tree: Decision Tree has continuous target variable then 

it is called as Continuous Variable Decision Tree. 

 3.1.2.1.2 Reason for using decision tree algorithm: 

There are various algorithms in Machine learning, so choosing the best algorithm for 

the given dataset and problem is the main point to remember while creating a machine learning 

model. Below are the two reasons for using the Decision tree: 

• Decision Trees usually mimic human thinking ability while making a decision, so it is 

easy to understand. 

• The logic behind the decision tree can be easily understood because it shows a tree-like 

structure. 
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3.1.2.2 Decision Tree Terminologies: 

Root Node: 

Root node is from where the decision tree starts. It represents the entire dataset, which 

 further gets divided into two or more homogeneous sets. 

Leaf Node: 

Leaf nodes are the final output node, and the tree cannot be segregated further after 

getting a leaf node. 

Splitting: 

Splitting is the process of dividing the decision node/root node into sub-nodes 

according to the given conditions. 

Branch/Sub Tree:  

A tree formed by splitting the tree. 

Pruning: 

Pruning is the process of removing the unwanted branches from the tree. 

Parent/Child node: 

The root node of the tree is called the parent node, and other nodes are called the child 

nodes. 

3.1.2.3 Flow of Decision Tree Algorithm: 

In a decision tree, for predicting the class of the given dataset, the algorithm starts from 

the root node of the tree. This algorithm compares the values of root attribute with the record 

(real dataset) attribute and, based on the comparison, follows the branch and jumps to the next 

node.For the next node, the algorithm again compares the attribute value with the other sub-

nodes and move further. It continues the process until it reaches the leaf node of the tree. The 

complete process can be better understood using the below algorithm: 

• Step-1: Begin the tree with the root node, says S, which contains the complete dataset. 

• Step-2: Find the best attribute in the dataset using Attribute Selection Measure (ASM). 

• Step-3: Divide the S into subsets that contains possible values for the best attributes. 

• Step-4: Generate the decision tree node, which contains the best attribute. 

• Step-5: Recursively make new decision trees using the subsets of the dataset created in 

step -3. Continue this process until a stage is reached where you cannot further classify 

the nodes and called the final node as a leaf node. 
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3.1.2.4 Attribute Selection Measures: 

While implementing a Decision tree, the main issue arises that how to select the best 

attribute for the root node and for sub-nodes. So, to solve such problems there is a technique 

which is called as Attribute selection measure or ASM. By this measurement, it can easily 

select the best attribute for the nodes of the tree. There are two popular techniques for ASM, 

which are: 

Entropy, 

Information gain, 

Gini index, 

Gain Ratio, 

Reduction in Variance 

Chi-Square 

These criteria will calculate values for every attribute. The values are sorted, and attributes are placed 

in the tree by following the order i.e, the attribute with a high value(in case of information gain) is 

placed at the root. While using Information Gain as a criterion, we assume attributes to be categorical, 

and for the Gini index, attributes are assumed to be continuous. 

Information Gain: 

• Information gain is the measurement of changes in entropy after the segmentation of a dataset 

based on an attribute. 

• It calculates how much information a feature provides us about a class. 

• According to the value of information gain, it split the node and build the decision tree. 

• A decision tree algorithm always tries to maximize the value of information gain, and a 

node/attribute having the highest information gain is split first. It can be calculated using 

the below formula: 

Information Gain= Entropy(S)- [(Weighted Avg) *Entropy(each feature)]   

 Entropy: 

Entropy is a measure of the randomness in the information being processed. The higher the 

entropy, the harder it is to draw any conclusions from that information. Flipping a coin is an 

example of an action that provides information that is random. 
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From the above graph, it is quite evident that the entropy H(X) is zero when the probability is 

either 0 or 1. The Entropy is maximum when the probability is 0.5 because it projects perfect 

randomness in the data and there is no chance if perfectly determining the outcome. 

Mathematically Entropy for 1 attribute is represented as: 

 
Mathematically Entropy for multiple attributes is represented as: 

 
 Gini Index: 

You can understand the Gini index as a cost function used to evaluate splits in the dataset. It 

is calculated by subtracting the sum of the squared probabilities of each class from one. It 

favors larger partitions and easy to implement whereas information gain favors smaller 

partitions with distinct values. Gini Index works with the categorical target variable “Success” 

or “Failure”. It performs only Binary splits. Higher the value of Gini index higher the 

homogeneity. 

 
     Steps to Calculate Gini index for a split 

• Gini index is a measure of impurity or purity used while creating a decision tree in the 

CART(Classification and Regression Tree) algorithm. 

• An attribute with the low Gini index should be preferred as compared to the high Gini 

index. 

• It only creates binary splits, and the CART algorithm uses the Gini index to create binary 

splits. 

• Gini index can be calculated using the below formula: 

Gini Index= 1- ∑jPj2  

Gain ratio: 

Gain ratio which is a modification of Information gain that reduces its bias and is usually the 

best option. Gain ratio overcomes the problem with information gain by taking into account 

the number of branches that would result before making the split. It corrects information gain 

by taking the intrinsic information of a split into account. 
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Reduction in variance: 

Reduction in variance is an algorithm used for continuous target variables (regression 

problems). This algorithm uses the standard formula of variance to choose the best split. The 

split with lower variance is selected as the criteria to split the population: 

 
Above X-bar is the mean of the values, X is actual and n is the number of values. 

     Steps to calculate Variance: 

• Calculate variance for each node. 

• Calculate variance for each split as the weighted average of each node variance. 

Chi square: 

The acronym CHAID stands for Chi-squared Automatic Interaction Detector. It is one of the 

oldest tree classification methods. It finds out the statistical significance between the differences 

between sub-nodes and parent node. We measure it by the sum of squares of standardized 

differences between observed and expected frequencies of the target variable. It works with the 

categorical target variable “Success” or “Failure”. It can perform two or more splits. Higher the 

value of Chi-Square higher the statistical significance of differences between sub-node and 

Parent node. It generates a tree called CHAID (Chi-square Automatic Interaction Detector). 

Mathematically, Chi-squared is represented as: 

 

Where, O = observed score, E = expected score 

Steps to Calculate Chi-square for a split: 

1. Calculate Chi-square for an individual node by calculating the deviation for Success and 

Failure both 

2. Calculated Chi-square of Split using Sum of all Chi-square of success and Failure of each 

node of the split. 
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Training and Prediction: 

The training process involves initializing some random values for each of the training 

matrixes and attempt to predict the output of the input data using the initial random values. At 

the beginning, the error will be large, but comparing the model’s prediction with the correct 

output, the model is able to adjust the weights and biases values until having a good predicting 

model. In general 80% of the data is used for training and 20% is used for Testing. 

Evaluation: 

Classification problems use evaluation metrics as Classification Accuracy, Confusion 

Matrix and Area under Curve. 

Classification Accuracy: 

Classification Accuracy is what usually means, when the term accuracy is used. It is 

the ratio of number of correct predictions to the total number of input samples. 

 

Confusion Matrix: 

Confusion Matrix as the name suggests gives us a matrix as output and describes the 

complete performance of the model. 

 
Table 3.1 Confusion Matrix 

There are 4 important terms : 

True Positives: The cases in which predicted value YES and the actual output was also YES. 

True Negatives: The cases in which predicted value NO and the actual output was NO. 

False Positives: The cases in which predicted value NO and the actual output was NO. 

False Negatives: The cases in which predicted value NO and the actual output was YES. 

Area Under Curve: 

Area Under Curve(AUC) is one of the most widely used metrics for evaluation. It is 

used for binary classification problem. AUC of a classifier is equal to the probability that the 

classifier will rank a randomly chosen positive example higher than a randomly chosen 

negative example. Before defining AUC, let us understand two basic terms : 
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True Positive Rate (Sensitivity): 

True Positive Rate is defined as TP/ (FN+TP). True Positive Rate corresponds to the 

proportion of positive data points that are correctly considered as positive, with respect to all 

positive data points. 

 
False Positive Rate (Specificity): 

False Positive Rate is defined as FP / (FP+TN). False Positive Rate corresponds to the 

proportion of negative data points that are mistakenly considered as positive, with respect to 

all negative data points. 

 
3.1.2.4..1 Adavantages of Decision Tree: 

• It is simple to understand as it follows the same process which a human 

• It can be very useful for solving decision-related problems. 

• There is less requirement of data cleaning compared to other algorithms. 

   3.1.2.4.2 Disadvantages of the Decision Tree: 

• The decision tree contains lots of layers, which makes it complex. 

• It may have an overfitting issue, which can be resolved using the Random Forest 

algorithm. 

• For more class labels, the computational complexity of the decision tree may increase. 

3.2 IMPLEMENTATION  

STATISTICAL TECHNIQUES AND VISUALIZATION 

                   Statistics is a collection of tools that you can use to get answers to important 

questions about data. You can use descriptive statistical methods to transform raw 

observations into information that you can understand and share. You can use inferential 

statistical methods to reason from small samples of data to whole domains. Statistics is a pillar 

of machine learning. You cannot develop a deep understanding and application of machine 

learning without it. 

 

Problem Framing: Requires the use of exploratory data analysis and data mining.  



                                                                              Predicting economic damage due to Natural Disasters  
    

Gudlavalleru Engineering College                                                                                            20 
 

• Data Understanding: Requires the use of summary statistics and data visualization.  

• Data Cleaning  Requires the use of outlier detection, imputation and more.  

• Data Selection. Requires the use of data sampling and feature selection methods.  

• Data Preparation. Requires the use of data transforms, scaling, encoding and much more. 

Model Evaluation. Requires experimental design and resampling methods.  

• Model Configuration. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Presentation. Requires the use of estimation statistics such as confidence 

intervals. Model Predictions. Requires the use of estimation statistics such as prediction 

intervals.  

                      Machine Learning is the field of study that gives computers the ability to learn 

without being explicitly programmed. They are typically used to solve various types of life 

problems. The libraries imported in this project are 

• Numpy 

• Matplotlib 

•  Pandas 

Numpy: 

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source module of 

Python which provides fast mathematical computation on arrays and matrices. Since, arrays 

and matrices are an essential part of the Machine Learning ecosystem, NumPy along with 

Machine Learning modules like Scikit-learn, Pandas, Matplotlib, TensorFlow, etc. complete 

the Python Machine Learning Ecosystem. NumPy provides the essential multi-dimensional 

array-oriented computing functionalities designed for high-level mathematical functions and 

scientific computation. 

Creating A NumPy Array : We can create a NumPy array using the numpy.array function. If 

we pass in a list of lists, it will automatically create a NumPy array with the same number of 

rows and columns. Because we want all of the elements in the array to be float elements for 

easy computation, we‘ll leave off the header row, which contains strings. One of the limitations 

of  NumPy is that all the elements in an array have to be of the same type, so if we include the 

header row, all the elements in the array will be read in as strings. Because we want to be able 

to do computations like find the average quality of the wines, we need the elements to all be 

floats. In the below code:    

• Import the numpy package.  

• Pass the list of lists wines into the array function, which converts it into a NumPy array.  
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• Exclude the header row with list slicing.   

•  Specify the keyword argument dtype to make sure each element is converted to a float.    

>>> import numpy as np 

Pandas 

Similar to NumPy, Pandas is one of the most widely used python libraries in data science. It 

provides high-performance, easy to use structures and data analysis tools. Unlike NumPy 

library which provides objects for multi-dimensional arrays, Pandas provides in memory 2d 

table object called Dataframe. It is like a spreadsheet with column names and row labels.  

 Hence, with 2d tables, pandas is capable of providing many additional functionalities like 

creating pivot tables, computing columns based on other columns and plotting graphs. Pandas 

can be imported into Python using:  

>>> import pandas as pd pd.Series()    

pd.Series() is  a method that creates a series object from data passed.  The data must be defined 

as a parameter. what is a ―Series object in Pandas? It is a data structure defined by Panda 

Basically it looks like a table having rows and columns. Notice that these numbers on the fi 

column were added      automatically by pandas. They serve as index. These variables are know 

as categorical variables and in terms of pandas, these are called‗object. To retrieve information 

using the categorical variables, we need to convert them into dummy variables so that they can 

be used for modelling. We do that using pandas.get_dummies feature.     

First we create a list of the categorical variables. Then we convert these variables into dummy 

variables. We have created dummy variables for each categorical variables and printing out 

the head of the new data-frame. You can understand, how the categorical variables are 

converted to dummy variables which are ready to be used in the modelling of this data-set. 

But, we have a slight problem here. The actual categorical variables still exist and they need 

to be removed to make the data-frame ready for machine learning.   

Some commonly used data structures in pandas are:  

1. Series objects: 1D array, similar to a column in a spreadsheet  

2.DataFrame objects: 2D table, similar to a spreadsheet  

3.Panel objects: Dictionary of DataFrames, similar to sheet in MS Excel  
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Pandas Series object is created using pd.Series function. Each row is provided with an index 

and by defaults is assigned numerical values starting from 0. Like NumPy, Pandas also provide 

the basic mathematical functionalities like addition, subtraction and conditional operations and 

broadcasting.  

Matplotlib 

Matplotlib  is a very popular Python library for data visualization. Like Pandas, it is not directly 

related to Machine Learning. It particularly comes in handy when a programmer wants to 

visualize the patterns in the data. It is a 2D plotting library used for creating 2D graphs and 

plots. A module named pyplot makes it easy for programmers for plotting as it provides 

features to control line styles, font properties, formatting axes, etc. It provides various kinds 

of graphs and plots for data visualization, viz., histogram, error charts, bar chats, etc. 

 It is helpful to provide a visualization of our data’s distribution in addition to the plain 

numbers. Histograms and box plots can help illustrating data’s distribution. Frequency 

histogram, which  shows  the  frequency  of  attribute’s  values over  a  series of  intervals that 

covers the entire range of the attribute; a box plot also illustrates the distribution of the data. 

Here, we show accuracy  risk prediction on various application models.  A box plots is made 

up of the following values derived from the dataset: median, minimum value, maximum value, 

quartile 1 value, and quartile 2 values. In other words, descriptive statistics, histograms and 

box plots together help describe and better understand the nature of our data. 

DATA MODELING AND VISUALIZATION  

Dataset is a collection of related sets of information that is composed of seperate elements but 

can be manipulated as a unit by a computer. The information set contains 9759 lines, each of 

them representing either a default or not a default (binary value) of an risk when they ask for 

a loan from a bank. Default and good loans are characterized by the 0 or 1 labelled variables 

that are directly obtained from the companies, financial statements, balance sheets, income 

statements and cash flows statements where the values are considered at the lowest level of 

granularity. After importing the data, we cleaned the variables and removed features with no 

pertinent information (same value like ‘NaN’ (Not a Number), for instance) . Then, we split 

the data into two subsets, considering 80% of the data and then 20% of these data was used 

for test purposes. The validation performance permits one to improve the training approach, 

and we use it to provide prediction performance on the test set. In the training set, we verify if 

it is a balanced dataset or not. 
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Data mining methodology starts with data preprocessing. Data preprocessing is a data mining 

technique that involves transforming raw data into an understandable format. Real-world data 

is often incomplete, inconsistent, and/or lacking in certain behaviours or trends, and is likely 

to contain many errors.  

Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing datasheet 

4. Checking missing data 

5. Finding correlation coefficent for all column pairs 

6. Train and Test Split 

7. Normalize the data  

8. Visualization 

9. Fitting the model 

10.Prediction Result  

1. Get data: 

 The dataset is a collection of related sets of information that is composed of separate elements 

but can be manipulated as a unit by a computer. For this project, the dataset is prepared 

manually.To create a machine learning model, the first thing required is a dataset as a machine 

learning model completely works on data. The collected data for a particular problem in a 

proper format is known as the dataset. Dataset may be of different formats for different 

purposes, such as, if it wants to create a machine learning model for business purpose, then 

dataset will be different with the dataset .So each dataset is different from another dataset. To 

use the dataset in this code, usually put it into a CSV file. However, sometimes, it also needs 

to use an HTML or xlsx file.  

CSV File: 

CSV stands for "Comma-Separated Values" files; it is a file format which allows us 

to save the tabular data, such as spreadsheets. It is useful for huge datasets and can use these 

datasets in programs. 

2.Importing libraries: 

 In order to perform data preprocessing using Python, to import some predefined Python 

libraries. These libraries are used to perform some specific jobs. There are three specific 
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libraries that will use for data preprocessing. To make requests to the prediction and process 

the returned data we will make use of few standard libraries Those libraries are pandas, numpy, 

matplotlib. The format for importing a library can be referred below: 

 
3.Import the Dataset: 

A data set (or dataset) is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of 

the table represents a particular variable, and each row corresponds to a given member of the 

data set in question. The data set lists values for each of the variables, such as height and weight 

of an object, for each member of the data set. Each value is known as a datum. The data set 

may comprise data for one or more members, corresponding to the number of rows. A lot of 

datasets come in CSV formats. We will need to locate the directory of the CSV file at first (it’s 

more efficient to keep the dataset in the same directory as your program) and read it using a 

method called read_csv which can be found in the library.  
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dataset.head()

 

A Data frame is a two-dimensional data structure, i.e., data is aligned in a tabular fashion in 

rows and columns. In data frame datasets arrange in rows and columns, we can store any 

number of datasets in a data frame. We can perform many operations on these datasets like 

arithmetic operation, columns/rows selection, columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions on 

datasets. The dataset is then splited to two sets x and y. It is done based dependent and 

independent variables. Independent variables are those variables that won’t depend on any 

corresponding values and can be directly acquired from the user. The dependent variables are 

those variables that are depended and acquired from the independent variables. Basically, the 

dependent variables are placed in y and independent in x. The x and y sets are further used in 

visualization. The splitting of dataset into x and y is called slicing and is done with iloc[ ]. 
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4.Checking for null values  

Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handle the problem when we come across them. Obviously you could remove the entire line 

of data but what if you are unknowingly removing crucial information? Of course we would 

not want to do that. One of the most common idea to handle the problem is to take a mean 

of all the values of the same column and have it to replace the missing data. 
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5. Finding correlation coefficient for all column pairs  

We can already see some potentially interesting relationships between the target variable (the 

number of fatal accidents) and the feature variables (the remaining three columns). 

Correlation is any statistical association, though it commonly refers to the degree to which a 

pair of variables are linearly related. Correlations are useful because they can indicate a 

predictive relationship that can be exploited in practice. 

To quantify the pairwise relationships that we observed in the scatter plots, we can compute 

the Pearson correlation coefficient matrix. The Pearson correlation coefficient is one of the 

most common methods to quantify correlation between variables, and by convention, the 

following thresholds are usually used:  

• 0.2 = weak  
• 0.5 = medium  
• 0.8 = strong  
• 0.9 = very strong   

 

6.Test and Train split: Now we need to split our dataset into two sets — a Training set and a 

Test set. We will train our machine learning models on our training set, i.e our machine 

learning models will try to understand any correlations in our training set and then we will test 

the models on our test set to check how accurately it can predict. Assuming that your test set 

meets the preceding two conditions, your goal is to create a model that generalizes well to new 

data. Our test set serves as a proxy for new data. For example, consider the following figure. 

Notice that the model learned for the training data is very simple. This model doesn't do a 

perfect job—a few predictions are wrong. However, this model does about as well on the test 
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data as it does on the training data. In other words, this simple model does not overfit the 

training data. 

 Validating the trained model against test data. Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are accidentally 

training on the test set.  

 For example, high accuracy might indicate that test data has leaked into the training set.For 

example, consider a model that predicts whether an email is spam, using the subject line, email 

body, and sender's email address as features. We apportion the data into training and test sets, 

with an 80-20 split. After training, the model achieves 99% precision on both the training set 

and the test set. We'd expect a lower precision on the test set, so we take another look at the 

data and discover that many of the examples in the test set are duplicates of examples in the 

training set (we neglected to scrub duplicate entries for the same spam email from our input 

database before splitting the data. Scikit-learn provides a range of supervised and unsupervised 

learning algorithms via a consistent interface in Python. It is licensed under a permissive 

simplified BSD license and is distributed under many Linux distributions, encouraging 

academic and commercial use. The library is built upon the SciPy (Scientific Python) that must 

be installed before you can use scikit-learn.  

from sklearn.cross_validation  

import train_test_split  

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) . 

A general rule of the thumb is to allocate 80% of the dataset to training set and the remaining 
20% to test set. For this task, we will import test_train_split from model_selection library. 
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7. Normalize the data  

Before we do fitting, let’s  normalize the data so that the data is centered around the mean and 

has unit standard deviation. Normalization of the data can be done by the sklearn Standard 

Scalar. 
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8. Visualization  

Fit the model to selected supervised data by using the matplotlib library for visualizing the 
independent variables and dependent variables. X label represents the causes and the Y label 
represents the accidents occurs in a state. 
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9. Training/model fitting  

Fit the model into the Decision Tree Regressor  by training the the model by the supervised 
learning. 

 
 

10. Predicting results  

Predicting the result by using Decision Tree Regression technique. 

 

3.3  DATA PREPARATION  

              A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column 

of the table represents a particular variable, and each row corresponds to a given member of the 

data set in question. The data set lists values for each of the variables, such as height and weight 

of an object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number of rows.  

Data collection is critical for the accurate prediction of crime occurrences. In this section, we 

present collection methods for data from USA. A number of factors contribute to the risk of 

collision, including vehicle design, speed of operation, road design, road environment, and 

https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Road_design
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driver skill, impairment due to alcohol or drugs, and behaviour, notably distracted driving, 

speeding and street racing. Worldwide, motor vehicle collisions lead to death and disability as 

well as financial costs to both society and the individuals involved. Road accidents dataset from 

Kaggle is used in CSV format.  

                 

Fig: 3.3.1Sample Dataset 

 

 

The Attributes that are used in our dataset are:-  

❖ States: It specifies the states in which type of disasters occurs in the every state. 

https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Speed_limit_enforcement
https://en.wikipedia.org/wiki/Speed_limit_enforcement
https://en.wikipedia.org/wiki/Speed_limit_enforcement
https://en.wikipedia.org/wiki/Speed_limit_enforcement
https://en.wikipedia.org/wiki/Street_racing
https://en.wikipedia.org/wiki/Street_racing
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
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❖ Year: It specifies year in which particular year type of disasters occurs likes floods, 

earthquakes, tsunami, extreme temperature, volcanic eruption.  

❖ No of disasters reported: It specifies no of disasters occurs in each state in every year. 

❖ Economic loss: It specifies about economic damage occurs in each state that’s effects 

the Indian economy. 
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                                       Chapter- 4        

    RESULTS AND SUGGESTION  

RESULTS:          
From using multi linear regression we can predict the economic damage occurs in each state 

in every year. In this algorithm the attributes state, year, No of reported are taken as the 

independent variables where as the economic damage as the dependent variable.     

 

Accuracy of using Multi Linear Regression 
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From using Decision tree regression  
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DISCUSSION: 

Accuracy classification score in multi label classification, this function computes 

subset accuracy: the set of labels predicted for a sample must exactly match the corresponding 

set of labels in y_true. Classification accuracy is starting point. It is the number of correct 

predictions made divided by the total number of predictions made, multiplied by 100 to turn 

it into a percentage. 
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                                       Chapter- 5                    

             CONCLUSION 
        Natural and man-made disasters can have a distressing impact on small businesses, 

which is why it’s critical to have a disaster management strategy in place. This is a plan that 

outlines what hazards your business is at risk of facing, what you can do to avoid or manage 

them and how to get your business back up and running should a disaster strike. The 

conclusion of your disasters on economic damage to each state plan reiterates the salient 

points and provides into actionable takeaways. The amount of exposure to the disaster is 

highly related to risk of future mental problems. At highest risk are those that go through the 

disaster themselves. Next are those in close contact with victims. At lower risk of lasting 

impact are those who only had indirect exposure, such as news of the severe damage. Injury 

and life threat are the factors that lead most often to mental health problems. Studies have 

looked at severe natural disasters, such as the Armenian earthquake, mudslides in Mexico, and 

Hurricane Andrew in the US. The findings show that at least half of these survivors suffer 

from distress or mental health problems that need clinical care. 
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ABSTRACT 

 

Prediction of Structural Collapse is a project on predicting the collapse of a building, that 

is obtaining the result in a binary value(yes or no). Collapse of a building depends upon 

several constraints say number of years it has constructed, number of stairs the building 

has, type of material used in the construction, magnitude of earthquake in that region etc. 

Buildings are known for their failure with the intervention of nature i.e, due to 

earthquakes, floods etc. The magnitude of the earthquake and the strength of the building 

together determine the building collapse. Taking magnitude of the earthquake, height of 

the building and number of years it has constructed into consideration, prediction of 

structural collapse is determined. Machine learning is used to predict future analysis 

based on the past experience. In this project, we predict the building may collapse or not 

by giving the constraints as parameters in the dataset using machine learning algorithms. 
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CHAPTER-1 

INTRODUCTION 
 

1.1 INTRODUCTION 

 
 Prediction of Structural Collapse is a project on predicting the collapse of a building, 

that is obtaining the result in a binary value(yes or no). Collapse of a building depends upon 

several constraints say number of years it has constructed, number of stairs the building has, 

type of material used in the construction, magnitude of earthquake in that region etc. 

Buildings are known for their failure with the intervention of nature i.e, due to earthquakes, 

floods etc. The magnitude of the earthquake and the strength of the building together 

determine the building collapse. Taking magnitude of the earthquake, height of the building 

and number of years it has constructed into consideration, prediction of structural collapse is 

determined. Machine learning is used to predict future analysis based on the past experience. 

In this project, we predict the building may collapse or not by giving the constraints as 

parameters in the dataset using machine learning algorithms. We are going to take the 

Machine learning algorithms to train and test the machine from the dataset provided and 

allow the machine the predict the outcome. Considering high accuracy as a phenomenon, 

logistic regression using artificial intelligence suited the requirements for the structural failure 

prediction. Taking inputs as temperature, rainfall per annum, depth of the building, height of 

the building, age of the building and magnitude of the earthquake respectively this project is 

going to predict building condition. The output of this prediction is whether the building 

collapses or not based on the available parameters. 

 
Artificial Intelligence is an approach to make a computer, a robot, or a product to 

think how smart human think. Artificial Intelligence is a study of how human brain think, 

learn, decide and work, when it tries to solve problems. And finally this study outputs 

intelligent software systems. The aim of Artificial Intelligence is to improve computer 

functions which are related to human knowledge, for example, reasoning, learning, and 

problem-solving. 

 
The intelligence is intangible. It is composed of 

 
• Reasoning 

 
• Learning 
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• Problem Solving 
 

• Perception 
 

• Linguistic Intelligence 
 

     Artificial Intelligence is now being used in various fields like marketing, 

medical field, banking sector, finance, agriculture, gaming, chat bots, automobile 

industry. 

Machine learning (ML) is the scientific study of algorithms and statistical 

models that computer systems use to perform a specific task without using explicit 

instructions, relying on patterns and inference instead. It is seen as a subset of 

artificial intelligence. Machine learning algorithms build a mathematical model 

based on sample data, known as "training data", in order to make predictions or 

decisions without being explicitly programmed to perform the task. Machine 

learning algorithms are used in a wide variety of applications, such as email 

filtering and computer vision, where it is difficult or infeasible to develop a 

conventional algorithm for effectively performing the task. 

Machine learning is closely related to computational statistics, which 

focuses on making predictions using computers. The study of mathematical 

optimization delivers methods, theory and application domains to the field of 

machine learning. Data mining is a  field  of  study  within  machine  learning,  and  

focuses on exploratory data analysis through unsupervised learning. In its 

application across business problems, machine learning is also referred to as 

predictive analytics. 

Anaconda Navigator is a desktop graphical user interface (GUI) included in 

Anaconda® distribution that allows you to launch applications and easily manage 

conda packages, environments, and channels without using command-line 

commands. Navigator can search for packages on Anaconda Cloud or in a local 

Anaconda Repository. It is available for Windows, MacOS, and Linux. Anacondais 

an open-source software that contains Jupyter, spyder, PyCharm, VSCode, Gluevix 

etc that are used for large data processing, data analytics, heavy scientific 

computing. Anaconda works for R and python programming language. Spyder(sub-

application of Anaconda) is used for python. Opencv for python will work in 

spyder. Package versions are managed by the package management system, conda. 

https://en.wikipedia.org/wiki/Branches_of_science
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Computer_systems
https://en.wikipedia.org/wiki/Inference
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Mathematical_model
https://en.wikipedia.org/wiki/Mathematical_model
https://en.wikipedia.org/wiki/Training_data
https://en.wikipedia.org/wiki/Email_filtering
https://en.wikipedia.org/wiki/Email_filtering
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Computational_statistics
https://en.wikipedia.org/wiki/Mathematical_optimization
https://en.wikipedia.org/wiki/Mathematical_optimization
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Exploratory_data_analysis
https://en.wikipedia.org/wiki/Exploratory_data_analysis
https://en.wikipedia.org/wiki/Unsupervised_learning
https://en.wikipedia.org/wiki/Predictive_analytics
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1.2 OBJECTIVES OF THE PROJECT 

• The main objective of prediction of structural collapse is used to determine the strength 

of the building based on the parameters, predict future performance, and assess the 

capability of generating failure.  

• The objective considers the parameters which cause building collapse such as 

temperature, rainfall per annum, depth of the building, age of the building, magnitude 

of the earthquake and so on, based on these criteria's prediction is evolved. 

• It also includes the condition of the building whether they can withstand to natural 

calamities or not.  

• The output of this prediction is whether the building becomes collapse or not based on 

the available parameters. 

• It is very efficient to use machine learning algorithm as we can get our results so 

accurately. 

 
 
1.3  PROBLEM STATEMENT 

 
Building failure conditions depends on the natural disasters. It has been witnessed 

that in many cases building collapse occur due to drastic change in weather conditions. 

Thus we have to take the climatic conditions into account. 

So we predict the failure of the building, based on the following factors. 
 
 Temperature 

 Rainfall per annum 

 Depth of the building 

 Age of the building 

 Height of the building 

 Magnitude of the earthquake 

 
To solve these predictions we must use some algorithms. Here we use Logistic 

Regression algorithm for our prediction. Like all regression analyses, the logistic regression 

is a predictive analysis. Logistic regression is used to describe data and to explain the 

relationship between one dependent binary variable and one or more nominal, ordinal, 

interval or ratio-level independent variables. 
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CHAPTER-2 

LITERATURE REVIEW 

 

A new Machine Learning framework is developed for fast prediction of the failure 

patterns of simple steel framed buildings in fire and subsequent progressive collapse potential 

assessment. This pilot study provides a new tool of fire safety assessment for engineers in an 

efficient and effective way in the future. The concept of Critical Temperature Method is used 

to define the failure patterns for each structural member which is incorporated into a 

systematic methodology employing both Monte Carlo Simulation and Random Sampling to 

generate a robust and sufficient large dataset for training and testing, hence guarantees the 

accurate prediction. A comparative study for different machine learning classifiers is made. 

Three classifiers are chosen for failure patterns prediction of buildings under fire: Decision 

Tree, KNN and Neural Network using Google Keras with TensorFlow which is specially 

used for Google Brain Team. The Machine Learning framework is implemented using codes 

programmed by the author in VBA and Python language. A case study of a 2 story by 2 bay 

steel framed building was made. Two different fire scenarios were chosen. The procedure 

gives satisfactory prediction of the failure pattern and collapse potential of the building under 

fire.[10] 

A machine learning framework is presented to assess post-earthquake structural safety. 

The concepts of response and damage patterns are introduced and incorporated into a systematic 

methodology for generating a robust dataset for any damaged building. Incremental dynamic 

analysis using sequential ground motions is used to evaluate the residual collapse capacity of the 

damaged structure. Machine learning algorithms are used to map response and damage patterns 

to the structural safety state (safe or unsafe to occupy) of the building based on an acceptable 

threshold of residual collapse capacity. Predictive models including classification and regression 

tree and Random Forests are used to probabilistically identify the structural safety state of an 

earthquake-damaged building. The proposed framework is applied to a 4-story reinforced 

concrete special moment frame building. Distinct yet partially overlapping response and damage 

patterns are found for the damaged building classified as safe and unsafe. High prediction 

accuracies of 91% and 88% are achieved when the safety state is assessed using response and 

damage patterns respectively. The proposed framework could be used to rapidly evaluate 

whether a damaged building remains structurally safe to occupy after a seismic event and can be 

implemented as a subroutine in community resilience evaluation or building lifecycle 

performance assessment and optimization.[6] 
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We propose a new convolutional neural networks method in combination with ordinal 

regression aiming at assessing the degree of building damage caused by earthquakes with aerial 

imagery. The ordinal regression model and a deep learning algorithm are incorporated to make 

full use of the information to improve the accuracy of the assessment. A new loss function was 

introduced in this paper to combine convolutional neural networks and ordinal regression. 

Assessing the level of damage to buildings can be considered as equivalent to predicting the 

ordered labels of buildings to be assessed. In the existing research, the problem has usually been 

simplified as a problem of pure classification to be further studied and discussed, which ignores 

the ordinal relationship between different levels of damage, resulting in a waste of information. 

Data accumulated throughout history are used to build network models for assessing the level of 

damage, and models for assessing levels of damage to buildings based on deep learning are 

described in detail, including model construction, implementation methods, and the selection of 

hyper parameters, and verification is conducted by experiments. When categorizing the damage 

to buildings into four types, we apply the method proposed in this paper to aerial images 

acquired from the 2014 Ludian earthquake and achieve an overall accuracy of 77.39%; when 

categorizing damage to buildings into two types, the overall accuracy of the model is 93.95%, 

exceeding such values in similar types of theories and methods.[7] 

Quantification of collapse risk of buildings in seismically active regions is one of the key 

elements for informed decision making for building design and establishment of public policies 

to promote seismic safety and resilience. This paper focuses on development, testing and 

application of efficient and reliable collapse classification algorithms using machine learning 

tools. To this end, a large database of structural responses is developed by performing around 

two million nonlinear time history analyses of an archetype 20-story tall building. Unscaled 

seismograms simulated for the Los Angeles region as part of the Southern California 

Earthquake Center (SCEC) CyberShake project are used as inputs for the analysis. Feature 

selection is performed using regularized logistic regression to identify intensity measures with 

strong predictive power for classification of collapse. Results of regularization generally 

confirm the understanding of important predictors as gained from scaling of recorded motions as 

well as highlight additional important features. Logistic regression and support vector machine 

(SVM) binary classifiers are then trained on the data to develop collapse prediction models. The 

resulting collapse assessment models achieve high values of precision and recall and show good 

performance when tested using benchmark collapse responses. Finally, trained collapse 

classifiers are utilized to perform regional estimation of collapse risk. Collapse predictions are 
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made using CyberShake data from 336 sites across Southern California where there are around 

500,000 simulated seismograms at each site. Regional estimation of mean annual frequency of 

collapse is performed to generate maps of collapse risk. Higher values of risk correlate well with 

geologic features such as presence of sedimentary basins and the surface trace of the San 

Andreas fault.[8] 

Most earthquakes involve widespread damage, ongoing aftershocks and losses in billions 

of dollars. With help of artificial intelligence and low cost remote sensing data you can detect 

building collapse in post-earthquake environment. Being able to map the distribution of damage 

quickly and with confidence can help locate appropriate aid to the most severely impacted 

regions. Accurate mapping can also aid in determining whether citizens can return safely to their 

home. In addition it can prevent casualties from delayed building collapses. Using the machine 

learning techniques developed, future disaster relief professionals might be able to use a more 

limited field-based damage assessment, in combination with remote-sensing-based data, to 

identify highly damaged areas more quickly and at lower cost. Developing a structural damage 

classifier with support vector machines can help with prediction of post-earthquake damage 

state, given the building features and input ground motion. Classifier can also be used for 

accelerating post-earthquake damage evaluation of critical buildings. This will allow faster 

recovery time and decrease financial losses expected from downtime and repair. With k-means 

clustering, each ground motion is categorized based on frequency content but most influential 

feature is the correlation between the fundamental period and the earthquake type.[9] 

To overcome the problem of outlier data in the regression analysis for numerical-based 

damage spectra, the C4.5 decision tree learning algorithm is used to predict damage in 

reinforced concrete buildings in future earthquake scenarios. Reinforced concrete buildings are 

modelled as single-degree-of-freedom systems and various time-history nonlinear analyses are 

performed to create a dataset of damage indices. Subsequently, two decision trees are trained 

using the qualitative interpretations of those indices. The first decision tree determines whether 

damage occurs in an RC building. Consequently, the second decision tree predicts the severity 

of damage as repairable, beyond repair, or collapse. Predicting damage in structures as a result 

of future earthquakes can be a very useful tool for seismic risk mitigation plans. A reliable 

estimation of damage has wide ranges of application in the seismic vulnerability evaluation of 

buildings that have not been designed to withstand earthquake loads. Such damage prediction 

can be used in scenario studies where effects of a single earthquake, often historically 

significant, on present-day portfolios in a region are evaluated.[11] 
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Earthquake is one of the most devastating natural disasters that threaten human life. It is 

vital to retrieve the building damage status for planning rescue and reconstruction after an 

earthquake. In cases when the number of completely collapsed buildings is far less than intact or 

less-affected buildings (e.g., the 2010 Haiti earthquake), it is difficult for the classifier to learn 

the minority class samples, due to the imbalance learning problem. In this study, the 

convolutional neural network (CNN) was utilized to identify collapsed buildings from post-

event satellite imagery with the proposed workflow. Producer accuracy (PA), user accuracy 

(UA), overall accuracy (OA), and Kappa were used as evaluation metrics. To overcome the 

imbalance problem, random over-sampling, random under-sampling, and cost-sensitive methods 

were tested on selected test A and test B regions. The results demonstrated that the building 

collapsed information can be retrieved by using post-event imagery. SqueezeNet performed well 

in classifying collapsed and non-collapsed buildings, and achieved an average OA of 78.6% for 

the two test regions. After balancing steps, the average Kappa value was improved from 41.6% 

to 44.8% with the cost-sensitive approach. Moreover, the cost-sensitive method showed a better 

performance on discriminating collapsed buildings, with a PA value of 51.2% for test A and 

61.1% for test B. Therefore, a suitable balancing method should be considered when facing 

imbalance dataset to retrieve the distribution of collapsed buildings.[4] 

Clients are increasingly looking for fast and effective means to quickly and frequently 

survey and communicate the condition of their buildings so that essential repairs and 

maintenance work can be done in a proactive and timely manner before it becomes too 

dangerous and expensive. Traditional methods for this type of work commonly comprise of 

engaging building surveyors to undertake a condition assessment which involves a lengthy site 

inspection to produce a systematic recording of the physical condition of the building elements, 

including cost estimates of immediate and projected long-term costs of renewal, repair and 

maintenance of the building. Current asset condition assessment procedures are extensively time 

consuming, laborious, and expensive and pose health and safety threats to surveyors, 

particularly at height and roof levels which are difficult to access. This paper aims at evaluating 

the application of convolutional neural networks (CNN) towards an automated detection and 

localisation of key building defects, e.g., mould, deterioration, and stain, from images. The 

proposed model is based on pre-trained CNN classifier of VGG-16 (later compaired with 

ResNet-50, and Inception models), with class activation mapping (CAM) for object localisation. 

The challenges and limitations of the model in real-life applications have been identified. The 

proposed model has proven to be robust and able to accurately detect and localise building 

defects. The approach is being developed with the potential to scale-up and further advance to 
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support automated detection of defects and deterioration of buildings in real-time using mobile 

devices and drones.[5] 

Effective extraction of disaster information of buildings from remote sensing images is 

of great importance to supporting disaster relief and casualty reduction. In high-resolution 

remote sensing images, object-oriented methods present problems such as unsatisfactory image 

segmentation and difficult feature selection, which makes it difficult to quickly assess the 

damage sustained by groups of buildings. In this context, this paper proposed an improved 

Convolution Neural Network (CNN) Inception V3 architecture combining remote sensing 

images and block vector data to evaluate the damage degree of groups of buildings in post-

earthquake remote sensing images. By using CNN, the best features can be automatically 

selected, solving the problem of difficult feature selection. Moreover, block boundaries can 

form a meaningful boundary for groups of buildings, which can effectively replace image 

segmentation and avoid its fragmentary and unsatisfactory results. By adding Separate and 

Combination layers, our method improves the Inception V3 network for easier processing of 

large remote sensing images. The method was tested by the classification of damaged groups of 

buildings in 0.5 m-resolution aerial imagery after the earthquake of Yushu. The test accuracy 

was 90.07% with a Kappa Coefficient of 0.81, and, compared with the traditional multi-feature 

machine learning classifier constructed by artificial feature extraction, this represented an 

improvement of 18% in accuracy. Our results showed that this improved method could 

effectively extract the damage degree of groups of buildings in each block in post-earthquake 

remote sensing images.[3] 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY 

In the proposed system, we predict the collapse of the building by taking past building 

collapses data due to earthquakes. By training the previous data using the machine learning 

algorithms, we can forecast the building collapse that can occur in future due to earthquakes.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Steps in Prediction of Structural Collapse 

Initially, the data set is prepared manually. After identifying the relationships and visualizing the 

data, we create a regression model for predicting the building collapse. For this model, we have 

used Logistic Regression and Decision tree algorithm. This regression model predicts whether 

the building collapses or not by taking different parameters. 

 

3.1.1 Logistic Regression: 

Logistic regression is one of the most popular Machine Learning algorithms, which 

comes under the Supervised Learning technique which deals with discrete set of data. It is used 

for predicting the categorical dependent variable using a given set of independent variables. 

Logistic regression predicts the output of a categorical dependent variable. Therefore the 

outcome must be a categorical or discrete value. It can be either Yes or No, 0 or 1, true or False, 

etc. but instead of giving the exact value as 0 and 1, it gives the probabilistic values which lie 

Feature selection using 
information gain of features 

Train the model on train set 

Test the model using test data set 

Result analysis 

          Collection of Data Set 
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between 0 and 1.Logistic Regression is much similar to the Linear Regression except that how 

they are used. Linear Regression is used for solving Regression problems, whereas Logistic 

regression is used for solving the classification problems. 

In Logistic regression, instead of fitting a regression line, we fit an "S" shaped logistic 

function, which predicts two maximum values (0 or 1).The curve from the logistic function 

indicates the likelihood of something such as whether the cells are cancerous or not, a mouse is 

obese or not based on its weight, etc. Logistic Regression is a significant machine learning 

algorithm because it has the ability to provide probabilities and classify new data using 

continuous and discrete datasets. 

Logistic Regression can be used to classify the observations using different types of data 

and can easily determine the most effective variables used for the classification. The below 

image is showing the logistic function: 

 

Fig 1: Logistic Function curve 

3.1.1.1 Logistic Function (Sigmoid Function): 

o The sigmoid function is a mathematical function used to map the predicted values to 

probabilities. 

o It maps any real value into another value within a range of 0 and 1. 

o The value of the logistic regression must be between 0 and 1, which cannot go beyond 

this limit, so it forms a curve like the "S" form. The S-form curve is called the Sigmoid 

function or the logistic function. 

o In logistic regression, we use the concept of the threshold value, which defines the 

probability of either 0 or 1. Such as values above the threshold value tends to 1, and a 

value below the threshold values tends to 0. 
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3.1.1.2 Logistic Regression Equation: 

The Logistic regression equation can be obtained from the Linear Regression equation. The 

mathematical steps to get Logistic Regression equations are given below: 

o We know the equation of the straight line can be written as: 

 

o In Logistic Regression y can be between 0 and 1 only, so for this let's divide the above 

equation by (1-y): 

 

o But we need range between -[infinity] to +[infinity], then take logarithm of the equation 

it will become: 

 

The above equation is the final equation for Logistic Regression. 

3.1.1.3 Types of Logistic Regression: 

On the basis of the categories, Logistic Regression can be classified into three types: 

o Binomial: In binomial Logistic regression, there can be only two possible types of the 

dependent variables, such as 0 or 1, Pass or Fail, etc. 

o Multinomial: In multinomial Logistic regression, there can be 3 or more possible 

unordered types of the dependent variable, such as "cat", "dogs", or "sheep" 

o Ordinal: In ordinal Logistic regression, there can be 3 or more possible ordered types of 

dependent variables, such as "low", "Medium", or "High". 

 

3.1.1.4 Advantages of Logistic Regression: 

1. Logistic Regression performs well when the dataset is linearly separable 

2. Logistic Regression is less prone to over-fitting but it can over-fit in high 
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dimensional datasets. You should consider Regularization (L1 and L2) 

techniques to avoid over-fitting in these scenarios. 

3. Logistic Regression not only gives a measure of how relevant a 

predictor(coefficient size) is, but also its direction of association(positive or 

negative) 

4. Logistic Regression is easier to implement, interpret and very efficient to train. 

3.1.1.5 Disadvantages of Logistic Regression: 

1. Main limitation of Logistic Regression is the assumption of linearity between the 

dependent variable and the independent variables. In the real world, the data is 

rarely linearly separable. Most of the time data would be a jumbled mess. 

2. If the observations are lesser than the number of features, Logistic Regression 

should not be used. 

3. Logistic Regression can only be used to predict discrete functions. Therefore, the 

dependent variable of Logistic Regression is restricted to the discrete number set. 

The restriction itself is problematic, as it is prohibitive to the prediction of 

continuous data. 

 

3.1.2 Decision tree algorithm: 

Decision Tree algorithm belongs to the family of supervised learning algorithms. Unlike 

other supervised learning algorithms, the decision tree algorithm can be used for 

solving regression and classification problems too. The goal of using a Decision Tree is to 

create a training model that can use to predict the class or value of the target variable by learning 

simple decision rules inferred from prior data(training data). In Decision Trees, for predicting a 

class label for a record we start from the root of the tree. We compare the values of the root 

attribute with the record’s attribute. On the basis of comparison, we follow the branch 

corresponding to that value and jump to the next node. 

 

3.1.2.1 Important Terminology related to Decision Trees: 

1. Root Node: It represents the entire population or sample and this further gets divided into 

two or more homogeneous sets. 

2. Splitting: It is a process of dividing a node into two or more sub-nodes. 

3. Decision Node: When a sub-node splits into further sub-nodes, then it is called the decision 

node. 

4. Leaf / Terminal Node: Nodes do not split is called Leaf or Terminal node. 
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5. Pruning: When we remove sub-nodes of a decision node, this process is called pruning. You 

can say the opposite process of splitting. 

6. Branch / Sub-Tree: A subsection of the entire tree is called branch or sub-tree. 

7. Parent and Child Node: A node, which is divided into sub-nodes is called a parent node of 

sub-nodes whereas sub-nodes are the child of a parent node. 

The decision of making strategic splits heavily affects a tree’s accuracy. The decision 

criteria are different for classification and regression trees. Decision trees use multiple 

algorithms to decide to split a node into two or more sub-nodes. The creation of sub-nodes 

increases the homogeneity of resultant sub-nodes. In other words, we can say that the purity of 

the node increases with respect to the target variable. The decision tree splits the nodes on all 

available variables and then selects the split which results in most homogeneous sub-nodes. 

 

3.1.2.2 Steps in Decision tree algorithm: 

1. It begins with the original set S as the root node. 

2. On each iteration of the algorithm, it iterates through the very unused attribute of the set S 

and calculates Entropy(H) and Information gain(IG) of this attribute. 

3. It then selects the attribute which has the smallest Entropy or Largest Information gain. 

4. The set S is then split by the selected attribute to produce a subset of the data. 

5. The algorithm continues to recur on each subset, considering only attributes never selected 

before. 

If the dataset consists of N attributes then deciding which attribute to place at the root or at 

different levels of the tree as internal nodes is a complicated step. By just randomly selecting 

any node to be the root can’t solve the issue. If we follow a random approach, it may give us 

bad results with low accuracy. 

For solving this attribute selection problem, researchers worked and devised some solutions. 

They suggested using some criteria like : 

Entropy, 

Information gain, 

Gini index, 

Gain Ratio, 

Reduction in Variance 

Chi-Square 

These criteria will calculate values for every attribute. The values are sorted, and attributes are 

placed in the tree by following the order i.e, the attribute with a high value(in case of 
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information gain) is placed at the root. While using Information Gain as a criterion, we assume 

attributes to be categorical, and for the Gini index, attributes are assumed to be continuous. 

 

Entropy: 

Entropy is a measure of the randomness in the information being processed. The higher the 

entropy, the harder it is to draw any conclusions from that information. Flipping a coin is an 

example of an action that provides information that is random. 

 
From the above graph, it is quite evident that the entropy H(X) is zero when the probability is 

either 0 or 1. The Entropy is maximum when the probability is 0.5 because it projects perfect 

randomness in the data and there is no chance if perfectly determining the outcome. 

Mathematically Entropy for 1 attribute is represented as: 

 
Mathematically Entropy for multiple attributes is represented as: 

 
 

Information Gain: 

Information gain or IG is a statistical property that measures how well a given attribute 

separates the training examples according to their target classification. Constructing a decision 

tree is all about finding an attribute that returns the highest information gain and the smallest 

entropy. Information gain is a decrease in entropy. It computes the difference between entropy 

before split and average entropy after split of the dataset based on given attribute values. 

Mathematically, IG is represented as: 
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Gini Index: 

You can understand the Gini index as a cost function used to evaluate splits in the dataset. It is 

calculated by subtracting the sum of the squared probabilities of each class from one. It favors 

larger partitions and easy to implement whereas information gain favors smaller partitions with 

distinct values. Gini Index works with the categorical target variable “Success” or “Failure”. It 

performs only Binary splits. Higher the value of Gini index higher the homogeneity. 

 
Steps to Calculate Gini index for a split 

1. Calculate Gini for sub-nodes, using the above formula for success(p) and failure(q) (p²+q²). 

2. Calculate the Gini index for split using the weighted Gini score of each node of that split. 

 

Gain ratio: 

Gain ratio which is a modification of Information gain that reduces its bias and is usually the 

best option. Gain ratio overcomes the problem with information gain by taking into account the 

number of branches that would result before making the split. It corrects information gain by 

taking the intrinsic information of a split into account. 

 
Reduction in Variance: 

Reduction in variance is an algorithm used for continuous target variables (regression 

problems). This algorithm uses the standard formula of variance to choose the best split. The 

split with lower variance is selected as the criteria to split the population: 

 
Above X-bar is the mean of the values, X is actual and n is the number of values. 
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Steps to calculate Variance: 

1. Calculate variance for each node. 

2. Calculate variance for each split as the weighted average of each node variance. 

 

Chi-Square: 

The acronym CHAID stands for Chi-squared Automatic Interaction Detector. It is one of the 

oldest tree classification methods. It finds out the statistical significance between the differences 

between sub-nodes and parent node. We measure it by the sum of squares of standardized 

differences between observed and expected frequencies of the target variable. It works with the 

categorical target variable “Success” or “Failure”. It can perform two or more splits. Higher the 

value of Chi-Square higher the statistical significance of differences between sub-node and 

Parent node. It generates a tree called CHAID (Chi-square Automatic Interaction Detector). 

Mathematically, Chi-squared is represented as: 

 

Where, O = observed score, E = expected score 

Steps to Calculate Chi-square for a split: 

1. Calculate Chi-square for an individual node by calculating the deviation for Success and 

Failure both 

2. Calculated Chi-square of Split using Sum of all Chi-square of success and Failure of each 

node of the split 

 

3.2 IMPLEMENTATION 

With information and inspiration from learning processes in cognitive and neural 

sciences, this study suggests a model, which simulates human learning and decision-making 

processes. Each of us understands the same situation or event differently. The description from 

each can, therefore, be different. 

 Python works on different platforms (Windows, Mac, Linux, Raspberry Pi, and many 

more).Python has a simple syntax similar to the English language. Python has syntax that allows 

developers to write programs with fewer lines than some other programming languages. Python 

runs on an interpreter system, meaning that code can be executed as soon as it is written. This 

means that prototyping can be very quick. Python can be treated in a procedural way, an object-

orientated way or a functional way. 
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Fig 3: Flow of the implementation 

  
3.2.1 Exploratory Data Analysis 

 

Exploratory data analysis (EDA) is an approach to analyzing data sets to summarize 

their main characteristics, often with visual methods. A statistical model can be used or not, 

but primarily EDA is for seeing what the data can tell us beyond the formal modeling or 

hypothesis testing task. Exploratory data analysis was promoted by John Tukey to encourage 

statisticians to explore the data, and possibly formulate hypotheses that could lead to new data 

collection and experiments. EDA is different from initial data analysis (IDA),[1] which 

focuses more narrowly on checking assumptions required for model fitting and hypothesis 

testing, and handling missing values and making transformations of variables as needed. EDA 

encompasses IDA. 

 

Exploratory Data Analysis is about applying techniques on data to gain insights before 

applying any formal modelling techniques. EDA describes data by means of statistical and 

visualization techniques. It brings out important aspects of the data. 

By performing EDA on data, we look at the data from different angles and gain insights 

without assumptions – insights that can never be gained by just looking or glancing at a large 

dataset. We unearth what the data is or know if it is really what it is claimed to be. You never 

know what you can get from the data, or how critical and crucial insights can be in addressing a 

business problem. 
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The objectives of EDA are to: 
 

• Suggest hypotheses about the causes of observed phenomena  

• Assess assumptions on which statistical inference will be based 

• Support the selection of appropriate statistical tools and techniques 

• Provide a basis for further data collection through surveys or experiments 
 

 

 

Fig 4: Exploratory Data Analysis 
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3.2.2 Figures and Tables 

 

 
Fig 5: Dataset of Structural Collapse 

 

 
 

Fig 6: Correlation table 
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Fig 7: Heatmap of parameters 

 

 
 

Fig 8: Plots against different parameters 
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3.2.3 Statistical techniques and visualization 

 
Statistics is a collection of tools that you can use to get answers to important questions 

about data. You can use descriptive statistical methods to transform raw observations into 

information that you can understand and share. You can use inferential statistical methods to 

reason from small samples of data to whole domains. Statistics is a pillar of  machine 

learning. 

• Data Understanding: Requires the use of summary statistics and data visualization. 

• Data Cleaning. Requires the use of outlier detection, imputation and more. 

• Data Selection. Requires the use of data sampling and feature selection methods. 

• Data Preparation. Requires the use of data transforms, scaling, encoding and much 

more. Model Evaluation. Requires experimental design and re-sampling methods. 

• Model Configuration. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and 

estimation statistics. Model Presentation. Requires the use of estimation statistics such 

as confidence intervals. Model Predictions. Requires the use of estimation statistics 

such as prediction intervals. 

NumPy is a commonly used Python data analysis package. By using NumPy, you can 

speed up your workflow, and interface with other packages in the Python ecosystem, like 

scikit-learn, that use NumPy under the hood. NumPy was originally developed in the mid 

2000s, and arose from an even older package called Numeric. This longevity means that 

almost every data analysis or machine learning package for Python leverages NumPy in some 

way. 

Numpy 2-Dimensional Arrays With NumPy, we work with multidimensional arrays. 

It dive into all of the possible types of multidimensional arrays later on, but for now, this 

project focus on 2-dimensional arrays. A 2-dimensional array is also known as a matrix, and 

is something you should be familiar with. 

Creating A NumPy Array : We can create a NumPy array using the numpy.array 

function. If we pass in a list of lists, it will automatically create a NumPy array with the same 

number of rows and columns. In the below code, we: 

• Import the NumPypackage. 

• Pass the list of lists wines into the array function, which converts it into a NumPyarray. 
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• Exclude the header row with lists licing. 

• Specify the keyword argument dtype to make sure each element is converted to afloat. 
 
 

Pandas is an open source python library that is built on top of NumPy. It allows you do 

fast analysis as well as data cleaning and preparation. Pandas is hands down one of the best 

libraries of python. It supports reading and writing excel spreadsheets, CVS's and a whole lot 

of manipulation. It is more like a mandatory library you need to know if you’re dealing with 

datasets from excel files and CSV files. i.e for Machine learning and data science. 

Matplotlib is a plotting library for the Python programming language and its numerical 

mathematics extension NumPy. It provides an object-oriented API for embedding plots into 

applications using general-purpose GUI toolkits like Tkinter, wxPython. There is also a 

procedural "pylab" interface based on a state machine (like OpenGL), designed to closely 

resemble that of MATLAB, though its use is discouraged. SciPy makes use of Matplotlib. 

Matplotlib was originally written by John D. Hunter, has an active development community, 

and is distributed under a BSD-style license. Matplotlib is designed to be as usable as 

MATLAB, with the ability to use Python, and the advantage of being free and open-source. 

Several toolkits are available which extend Matplotlib functionality. Some are separate 

downloads, others ship with the Matplotlib source code but have external dependencies. 

• Basemap: map plotting with various map projections, coastlines, and political 

boundaries. 

• Cartopy: a mapping library featuring object-oriented map projection definitions, and 

arbitrary point, line, polygon and image transformation capabilities. (Matplotlib v1.2 

andabove) 

• Excel tools: utilities for exchanging data with Microsoft Excel • GTK tools: interface 

to the GTK+library. 

Visualization with Matplotlib - One of Matplotlib’s most important features is its ability to 

play well with many operating systems and graphics backend. Matplotlib supports dozens of 

backends and output types, which means you can count on it to work regardless of which 

operating system you are using or which output format you wish. This cross-platform, 

everything-to-everyone approach has been one of the great strengths of Matplotlib. It has led 

to a large user base, which in turn has led to an active developer base and Matplotlib’s 

powerful tools and ubiquity within the scientific Python world. 
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Importing Matplotlib - Just as we use the np shorthand for NumPy and the pd shorthand for 

Pandas, we will use some standard shorthands for Matplotlib imports. 

Plotting from a script - If you are using Matplotlib from within a script, the function 

plt.show() is your friend. plt.show() starts an event loop, looks for all currently active figure 

objects, and opens one or more interactive windows that display your figure or figures. 

The plt.show() command does a lot under the hood, as it must interact with your system's 

interactive graphical backend. The details of this operation can vary greatly from system to 

system and even installation to installation, but matplotlib does its best to hide all these 

details from you. 

3.2.4 Data Modeling and Visualization 

Dataset  is a collection of  related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. The information set contains 9759 

lines, each of them representing either a default or not a default (binary value) of an risk  when 

they ask for a loan from a bank. Default and good loans are characterized by the 0 or 1 labelled 

variables that are directly obtained from the companies,  financial statements, balance sheets, 

income statements and cash flows statements where the values are considered at the lowest level 

of granularity. After importing the data, we cleaned the variables and removed features with no 

pertinent information (same value like ‘NaN’ (Not a Number), for instance) . Then, we split the 

data into two subsets, considering 80% of the data and then 20% of these data was used for test 

purposes. The validation performance permits one to improve the training approach, and we use 

it to provide prediction performance on the test set. In the training set, we verify if it is a 

balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data 

mining technique that involves transforming raw data into an understandable format. Real-world 

data is often incomplete, inconsistent, and/or lacking in certain behaviours or trends, and is 

likely to contain many errors. Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing datasheet 

4. Checking missing data 

5. Working with categorical data 

6. Splitting dataset into training and test data 

7. Feature scaling 
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1. Get data: 

The dataset is a collection of related sets of information that is composed of separate elements 

but can be manipulated as a unit by a computer. For this project, the dataset is prepared with the 

use of most correlative factors that affect the patient health conditions. The dataset is 

downloaded from Kaggle website. 

2. Importing libraries: 

To make requests to the prediction and process the returned data we will make use of few 

standard libraries Those libraries are  pandas, numpy,  matplotlib. The format for importing a 

library can be referred below: 

 
3. Importing dataset: 

 
 

 



  Prediction of Structural Collapse 

Gudlavalleru Engineering College                                                                                                           25  

A Pandas DataFrame will be created by loading the datasets from existing storage, 

storage can be SQL Database, CSV file, and Excel file. Pandas DataFrame can be created from 

the lists, dictionary, and from a list of dictionary etc. The csv file (dataset) is read using pandas 

and an object to the dataset is created i. e, data. 

A Dataframe is a two-dimensional data structure, i.e., data is aligned in a tabular fashion 

in rows and columns. In dataframe datasets arrange in rows and columns, we can store any 

number of datasets in a dataframe. We can perform many operations on these datasets like 

arithmetic operation, columns/rows selection, columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions on 

datasets. The dataset is then splitted to two sets x and y. It is done based dependent and 

independent variables. Independent variables are those variables that won’t depend on any 

corresponding values and can be directly acquired from the user. The dependent variables are 

those variables that are depended and acquired from the independent variables. Basically, the 

dependent variables are placed in y and independent in x. The x and y sets are further used in 

visualization. The splitting of dataset into x and y is called slicing and is done with iloc[ ]. 
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Here, Depth, Rainfall per annum, Temperature, Height, Age, Magnitude of the 

earthquake are independent variables, Failure is the dependent variable and results in binary. 

The slicing and splitting results in partition in dependent and independent variables. This gives 

the splitted datasets x, y are in data frame format. Inorder to view in array format, the above 

statements are extended with .values. 

 

4. Checking for missing values: 

The real world data may contain inconsistent, incomplete and noisy data. While applying the 

machine algorithms, the dataset should cleansed. However, it is done in preprocessing. In order 

to remove inconsistency and incomplete data, we check for any missing values. This can be 

done using the function null(). It checks each value in each row and tells whether the dataset 

contains any missing values for all columns. The output value is Boolean (true/false). False 

indicates the value is not null and true indicates that the value is missing. 

Eg: df.isnull( ) 
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Converting categorical into numeric value: 

 
The purpose field consists of categorical data. As categorical data cannot run, it should be 

converted into numeric data. For converting categorical data is into numeric, use  label encoder. 

But in our project we don’t have usage of label encoder. Here we have used one hot encoder. 

A one hot encoding allows the representation of categorical data to be more expressive. Many 

machine learning algorithms cannot work with categorical data directly. The categories must be 

converted into numbers. 
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The main intension of one hot encoding is to convert the numerical data in terms of 0, 

1,2,3…into binary format i.e., (0 or 1). By using this encoding, we can represent that whether 

the building gets collapse or not.  

 

5. Splitting dataset into training and test data: 

While working with datasets, a machine learning algorithm works in two stages. We 

usually split the data around 20%-80% between testing and training stages. Under supervised 

learning, we split a dataset into a training data and test data in Python ML. A training set of 80%  

and a validation set of 20% . A systematic method was required to evaluate and compare the 

classification models to determine the performance for our specific problem. The train set is 

used for training and fitting the dataset and test set for testing. Therefore, this study 

implemented validation to minimize the impact of random variation in the training set. 
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The line test_size=0.2 suggests that the test data should be 20% of the dataset and the rest 

should be train data. 

7. Feature Scaling: 

Feature scaling is a method used to standardize the range of independent variables or features of 

data. In data processing,  it is also known as data normalization and is generally performed 

during the data preprocessing step. 
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Once a classification model is obtained using one or more ML techniques, it is important to 

estimate the classifier's performance. The performance analysis of each proposed model is 

measured in terms of sensitivity, specificity, accuracy and area under the curve (AUC). 

Sensitivity is defined as the proportion of true positives that are correctly observed by the 

classifier, whereas specificity is given by the proportion of true negatives that are correctly 

identified. The quantitative metrics of accuracy and AUC are used for assessing the overall 

performance of a classifier. Specifically, accuracy is a measure related to the total number of 

correct predictions. On the contrary, AUC is a measure of the model's performance which is 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/classifier
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based on the ROC curve that plots the tradeoffs between sensitivity and 1-specificity.we do 

accuracy score for y_test, y_predict. 

 

Correlation is any statistical association, though it commonly refers to the degree to which a 

pair of variables are linearly related. Correlations are useful because they can indicate a 

predictive relationship that can be exploited in practice. 
 

 
 

Fig 9: Co-relation Analysis Table 

 

The predictive accuracy of the model is computed from the testing set which provides an 

estimation of the generalization errors. In order to obtain reliable results regarding the predicting 

performance of a model, training and testing samples should be sufficiently large and 

independent while the labels of the testing sets should be known. 
 

3.3 DATA PREPARATION 

 
A data set (or dataset) is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of the 

table represents a particular variable, and each row corresponds to a given member of the data 

set in question. The data set lists values for each of the variables, such as height and weight of 

an object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number of rows. In the dataset we 

can differentiate dependent variables and independent variables. The major attributes that are 

used in our dataset are: 
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1. Depth of the building 

2. Age of the building 

3. Height of the building 

4. Temperature 

5. Rainfall per annum 

6. Magnitude of the earthquake 

The above mentioned attributes are independent variables. There is one dependent variable that 

is Failure. Based on the independent variables, dependent value can be determined.  
 

 
 

Fig 10: Dataset preparation 

There are six attributes, which are independent variables used in our dataset. These six attributes 

are the main causes of building collapse. Considering these six attributes, collapse of the 

building is predicted. 

1. Depth of the building: Strength of the building lies on the depth of the building. 

The more depth, the more stronger the building is. It plays a key role in 

determining the collapse of the building. 

2. Age of the building: The material used while constructing the building becomes 

weak with time. The strength of the building decreases with the increase of age. 

Hence it is taken into a parameter to determine the building collapse. 

3. Height of the building: Height of the building determines the collapse of the 

building when the earthquake occurs. The more heightened buildings fall off 



  Prediction of Structural Collapse 

Gudlavalleru Engineering College                                                                                                           35  

more often when the base is not strong. 

4. Temperature: Temperature is one of the parameters that has to taken into 

account as it lowers the strength of the building with time. 

5. Rainfall per annum: Rainfall per annum is one of the parameters that has to 

taken into account as it lowers the strength of the building with time. 

6. Magnitude of the earthquake: Most of the building collapses occur due to 

earthquakes. So magnitude of the earthquake is taken as a parameter in 

determining the building collapse.
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CHAPTER-4 

RESULTS AND DISCUSSION 
 

             After building a machine learning model, we will check the performance of the build by 

calculating the accuracy score. Accuracy score will determine the performance of the model, if 

accuracy score if below 0.5 we have to rebuild the model by using another machine learning 

model, because the model with accuracy score below 0.5 is not able to make correct predictions. 

If accuracy score is above 0.9 means we have overly trained our model, in that case also model 

could not predict values. The correct range of accuracy score is greater than 0.5 and less than 

0.9. The accuracy of our model by using logistic regression is 0.9959 and by using decision tree 

algorithm is 1.00 
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Accuracy classification score in logistic regression and decision tree algorithm, this 

function computes subset accuracy: the set of labels predicted for a sample must exactly match 

the corresponding set of labels in y_true. Classification accuracy is starting point. It is the 

number of correct predictions made divided by the total number of predictions made, multiplied 

by 100 to turn it into a percentage. 
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CHAPTER-5 

CONCLUSION AND FUTURE SCOPE 

 

5.1 CONCLUSION 

In this project we constructed a model that is able to accurately predict 

whether a building gets collapse or not based on various parameters like depth of the 

building, height of the building, age of the building, rainfall per annum,  temperature 

and magnitude of the earthquake. This prediction is done by using Logistic 

Regression. The output of the project is whether the building collapses or not.  With 

the help of our work, we will be predicting the collapse of the building and analyzing the 

factors which strongly affect the failure. This prediction will give suggestions based on the 

result obtained which level of attribute can lead to a failure. This intimates the people to 

respond on the building's condition before anything goes wrong. 

 

5.2 FUTURE SCOPE 

 This project can be extended by adding more disasters as parameters like floods, 

cyclones etc. This project could be helpful to people and landlords who purchases the buildings 

as they can predict the collapse of the building before any disaster might occur.
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Abstract 

 

Most of cities and small regions the traffic Challan generation system is manual 

process. Automatic Helmet Detection for traffic violation is a Deep Learning(CNN) 

based project that will automatically detect the violating vehicles and accurately punish 

them. This project is designed to reduce the work of traffic police officers so that they 

can focus on other violations like illegal parking, driving on the wrong side and drunk 

driving. This project will work in order to reduce the violations and make the city a 

better and a safe place for pedestrians and vehicles. The need for automation comes 

from the growing number of vehicles on the road every day. It has become hectic task 

for traffic police officers to watch and control every road and every vehicle. It is up to 

the human beings to maintain discipline but in a densely populated country like India 

patience runs thin and forces the people to break the law. 

In this Automatic Helmet Detection, the methodology what we follow is at first 

we are going to train the model by giving some images which contain pictures of the 

persons who are wearing helmet and not wearing helmet. This Automatic Helmet 

Detection model predicts whether a person going on road has kept the helmet or not. If 

a person is not wearing a helmet, then the system predicts the person. For this we have 

used Convolution Neural Networks model and Support vector machine. 
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CHAPTER 1 

INTRODUCTION 

1.1  INTRODUCTION: 

 Most of cities and small regions the traffic Challan generation system is manual 

process. Automatic Helmet Detection for traffic violation is a Deep Learning(CNN) based project 

that will automatically detect the violating vehicles and accurately punish them. This project is 

designed to reduce the work of traffic police officers so that they can focus on other violations like 

illegal parking, driving on the wrong side and drunk driving. This project will work in order to 

reduce the violations and make the city a better and a safe place for pedestrians and vehicles. The 

need for automation comes from the growing number of vehicles on the road every day. It has 

become hectic task for traffic police officers to watch and control every road and every vehicle. It 

is up to the human beings to maintain discipline but in a densely populated country like India 

patience runs thin and forces the people to break the law. 

In this Automatic Helmet Detection, the methodology what we follow is at first we are 

going to train the model by giving some images which contain pictures of the persons who are 

wearing helmet and not wearing helmet. This Automatic Helmet Detection model predicts whether 

a person going on road has kept the helmet or not. If a person is not wearing a helmet, then the 

system predicts the person. For this we have used Convolution Neural Networks model and Support 

vector machine. 

1.2 OBJECTIVES OF THE PROJECT: 

The Automated Traffic Monitoring System is one of the effective tools for enforcement of 

traffic rules on Indian roads in a transparent manner. The system aims at harnessing strength of 

technology and minimize human intervention to bring about the speed and transparency in the 

whole process of traffic regulation which will go a long way in solving the problems of traffic on 

roads to a great extent.  

The project “Automated Traffic Monitoring System” is being proposed to bring substantial 

changes in the Traffic Enforcement system. The system has been conceived with following vision: 

i) Will help in bringing more safety on roads. 

ii) Will result in reduction of rash and negligent driving. 

iii) Will avoids conflicts between police and public. 

iv) Will Increase awareness of traffic rules and regulations. 
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v) Will reduce processing and disposal time of traffic violations. 

vi) Will bring transparency in enforcement of traffic laws and rules. 

vii) Will be Used as effective tool of e-governance to manage, monitor and administrator. 

viii) To reduce rash and negligent driving by quality enforcement. 

1.3 PROBLEM STATEMENT: 

Statistics have shown time and again that a majority of road accidents occur due to 

negligence of traffic rules like underage driving, jumping signals, over speeding, drunken driving 

etc. These situations could have been easily controlled if traffic rules were laid down more 

effectively and enforced more strongly. In most of these cases the offenders tend to get away by 

bribing the traffic police and carry on repeat the same mistakes again and again. Also the overhead 

of printing and distributing DL and VRC this results in unnecessary use of paper which could easily 

be avoided if the whole process is digitized. 

In this Automatic Helmet Detection, the methodology what we follow is at first we are 

going to train the model by giving some images which contain pictures of the persons who are 

wearing helmet and not wearing helmet. This Automatic Helmet Detection model predicts whether 

a person going on road has kept the helmet or not. If a person is not wearing a helmet, then the 

system predicts the person. For this we have used Convolution Neural Networks model and Linear 

Support Vector Machine. 
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CHAPTER 2 

LITERATURE REVIEW 

In the paper of Shiv Kumar Goel, Dr.Manoj Kumar Shukla they discussed about the ever 

increasing rate of traffic rule violation and the e-penalty measures that could be adapted to 

strengthen the enforcement of road and traffic safety. All this gave us the motivation to design a 

penalty system which will force the violator not to repeat their mistake again. The key area of this 

system is to identify the person who is not wearing the helmet and penalize them. 

Chiverton  et al.  [7]  described  and tested  a  system for automatic  classification  of  motorcycles  

with  and  without helmet. It has used (SVM) Support Vector Machine which is  

trained of (HOG) Histogram of Oriented Gradients which isderived  from  the  head  region  of  the  

static  images  and individual image frame from video data. By this method the accuracy  rate  was  

high  but  the  number  of  testing  images taken were very less.   

Wen  et  al.  [8]  suggested  circle  arc  detection  method based  on  Hough  transform.  They  applied  

it  detect  the presence of helmet on the surveillance system of AutomaticTeller Machine. But  the 

drawback  of this  work  was it  has used  only the  geometric  features to  detect the  presence  of 

helmet.  Geometric  features  are  not  enough  to  detect  the presence  of helmet;  many times  the 

head  can  be mistaken with the helmet.  

In  Chiu  et  al.  [9]  it  has  used  computer  vision  based system which aims to detect and segment 

motorcycles partly occluded  by another  vehicle. Helmet  detection system  was  

used in which  presence of  helmet simplifies  that there  is a motorcycle.  In this  paper  to detect  the  

helmet  edges were computed of the possible helmet region. 

Silva  et  al.    [10]  proposed  a  system  for  detection  of helmet  which  first  starts  with moving 

object  segmentation using  descriptors  and then  detection  of helmet  tracing  the  

(ROI)  Region  of  interest  which  is  the  head  region  then classifies between helmet and non- 

helmet .But the drawback was that it uses circle Hough  transform to  classify between  

helmet and non - helmet which also leads to misclassification between head and helmet as both  has 

round shape and  it is computationally expensive.  

Dahiya et al. [11] proposed a system for detection of bike riders without helmet usingsurveillance 

videos in real time it has used hand crafted features (HOG) Histogram of Oriented  

Gradients ,  (SIFT) Scale  invariant feature transform  (LBP) Local binary pattern. By this method the 

detection accuracy was 93.80% but the processing time required was very slow  

11.58 ms per frame.   
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Doughmala  et  al.[12]    presents  half  and  full  helmetwearing  detection  by  Haar  like  features    

like    nose,  ear, mouth,  left eye, right eye and  circular Hough  transform to  

detect helmet presence. But in this  paper it has  worked on fixed resolution images. 

Karwal  et  al.[13]  proposed  a  system  for  detection  of vehicle number plate in  which it has used 

normalized cross correlation for template matching with an aim of addressing the problem of scaling 

and recognition of characters under different positions but the drawback of this work was it has used 

fixed template matching.  

Cika et al [14] used (RBF) Neural Network to recognize characters especially for Saudi Arabian 

vehicle plate but the limitation was it was sensitive to brightness of light. 

 Feature selection, also known as variable selection, attribute selection or variable 

subset selection, is the process of selecting a subset of relevant features for use in model 

construction [8,9]. The central assumption when using a feature selection technique is that 

the data contains many redundant or irrelevant features. Redundant features are those 

which provide no more information than the currently selected features, and irrelevantfeatures provide 

no useful information in any context. Feature selection is also useful as 

part of the data analysis process, as it shows which features are important for prediction, 

and how these features are related. Subset selection evaluates a subset of features as a 

group for suitability [10,11]. 

Earlier the traffic police officer has to generate the challan manually. They have to stay on 

roads hours and hours and then they have to identify the persons whether they have wear helmets 

or not. They have to focus not only to check whether the persons are wearing helmets or not but 

also they have to focus on illegal parking, driving on the wrong side and drunk driving .So, this had 

become burden to them in order to reduce it we have implemented this Automatic Helmet 

Detection System. 

To design this Automatic Helmet Detection we used a Deep Learning concept Convolution Neural 

Networks (CNN) and Machine learning concept Linear Support Vector Machine(SVM). 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

For developing the system certain methodologies have been used. The methodology used in this 

project is image classification using CNN. 

 

3.1.1 Image Classification: 

Image classification is a supervised learning problem: define a set of target classes (objects to 

identify in images), and train a model to recognize them using labeled example photos. Early 

computer vision models relied on raw pixel data as the input to the model. However, a raw pixel data 

alone doesn't provide a sufficiently stable representation to encompass the myriad variations of an 

object as captured in an image. The position of the object, background behind the object, ambient 

lighting, camera angle, and camera focus all can produce fluctuation in raw pixel data; these 

differences are significant enough that they cannot be corrected for by taking weighted averages of 

pixel RGB values. 

3.1.2 Convolution Neural Networks: 

Convolution neural network algorithm is a multilayer perceptron that is the special design for 

identification of two-dimensional image information. In addition, in a deep network architecture the 

convolution layer and sample layer can have multiple. CNN is not as restricted Boltzmann machine, 

need to be before and after the layer of neurons in the adjacent layer for all connections, convolution 

neural network algorithms, each neuron don't need to do feel global image, just feel the local area of 
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the image. In addition, each neuron parameter is set to the same, namely, the sharing of weights, 

namely each neuron with the same convolution kernels to de-convolution image. In depth, deep 

learning models used to find vast number of neurons. Deep learning algorithms learn more about the 

image as it goes through each neural network layer. For classifying Neural Network is used. The 

neural network is a framework for many machine learning algorithms. Neural networks consist of 

vector of weights (W) and the bias (B) 

In deep learning, convolutional neural network (CNN) is a class of deep neural network 

mostly used for analyzing visual images. It consists of an input layer and output layer as well as 

multiple hidden layers. Every layer is made up of group of neurons and each layer is fully connected 

to all neurons of its previous layer. The output layer is responsible for prediction of output. The 

convolutional layer takes an image as input, and produces a set of feature maps as output. The input 

image can contain multiple channels such as color, wings, eyes, beak of birds which means that the 

convolutional layer perform a mapping from 3D volume to another 3D volume. 3D volumes 

considered are width, height, depth. The CNN have two components:  

1) Feature extraction part: features are detected when network performs a series of convolutional 

and pooling operation.  

2) Classification part: extracted features are given to fully connected layer which acts as classifier. 

The key technology of CNN is the local receptive field, sharing of weights, sub sampling by time or 

space, so as to extract feature and reduce the size of the training parameters. The advantage of CNN 

algorithm is that to avoid the explicit feature extraction, and implicitly to learn from the training data 

.The same neuron weights on the surface of the feature mapping, thus network can learn parallel, 

reduce the complexity of the network Adopting sub sampling structure by time or space, can achieve 

some degree of robustness, scale and deformation displacement .Input information and network 

topology can be a very good match, It has unique advantages in image processing. CNN consists of 

four layers: convolutional layer, activation layer, pooling layer and fully connected. Convolutional 

layer allows extracting visual features from an image in small amounts. Pooling is used to reduce the 

number of neurons from previous convolutional layer but maintaining the important information. 

Activation layer passes a value through a function which compresses values into range. Fully 

connected layer connects a neuron from one layer to every neuron in another layer. As CNN classifies 

each neuron in depth, so it provides more accuracy.   

ConvNets are the superheroes that took working with images in deep learning to the next 

level. With ConvNets, the input is a image, or more specifically, a 3D Matrix. 
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Let’s start by looking at how a ConvNet looks! 

 

fig: Convolution Neural Network 

 

 

 

A ConvNet usually has 3 types of layers: 

 
1. Convolution 

Layer(CONV) 2.Pooling 

Layer(POOL) 3.Fully 

Connected Layer(FC) 

1. ConvolutionLayer(CONV): 
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Let's throw light on some obvious things from above 

 

1) The depth (d1) (or the number of channels) of the input and of one kernel  is the same.       

. 

2) The depth (d2) of the output is equal to the number of kernels (i.e. the depth of the 

orange 3-dimensionalmatrix). 

Alright, so we have inputs, kernels and outputs. Now let’s look at what happens with a 2D 

input and a 2D kernel, i.e. d1=1
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2.PoolingLayer(POOL) 

 

There are two types of pooling: 

1) MaxPooling 

2) AveragePooling 

 
The main purpose of a pooling layer is to reduce the number of parameters of the input 

tensor and thus 

- Helps reduceoverfitting 

- Extract representative features from the input tensor 

- Reduces computation and thus 

aidsefficiency 

- The input to the Pooling layer is tensor. 
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3.Fully ConnectedLayer(FC) 
 

 

 

let’s visualize how to calculate the dimensions of the output tensor from the input tensor. 

 

           w1 – F + 2p 

   W2 = ------------------ + 1 

          S 

 

where, 

 
W1—is the width / height of the input tensor  

F—is the width / height of the kernel 

P—is the padding 

 S—is the stride 

W2—is the output width / height 

 

Statistical techniques and visualization 

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and matrices. 

Since, arrays and matrices are an essential part of the Machine Learning ecosystem, 

NumPy along with Machine Learning modules like Scikit-learn, Pandas, Matplotlib, 
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TensorFlow, etc. complete the Python Machine Learning Ecosystem. 

 
NumPy provides the essential multi-dimensional array-oriented computing 

functionalities designed for high-level mathematical functions and scientific computation. 

Numpy can be imported into the notebook using 

 
NumPy’s main object is the homogeneous multidimensional array. It is a table with 

same type elements, i.e, integers or string or characters (homogeneous), usually integers. In 

NumPy, dimensions are called axes. The number of axes is called the rank. 

 
There are several ways to create an array in NumPy like np.array, np.zeros, 

no.ones, etc. Each of them provides some flexibility. 

 
Keras: 

keras is a high-level neural networks API, capable of running on top of Tensorflow, 

Theneo and CNTK. It enables fast experimentation through a high level, user-friendly, 

modular and extensible API. Keras can also be run on both CPU and GPU. 

Keras was developed and is maintained by Francois Chollet and is part of the 

Tensorflow core, which makes it Tensorflows preferred high-level API. 

Keras can be installed using pip or conda 

 

Keras provides seven different datasets, which can be loaded in using Keras directly. 

These include image datasets as well as a house price and a movie review datasets. 

To feed the images to a convolutional neural network we transform the dataframe to four 

dimensions. This can be done using numpys reshape method. We will also transform the 

data into floats and normalize it. 

The easiest way of creating a model in Keras is by using the sequential API, which 

lets you stack one layer after the other. The problem with the sequential API is that it 

doesn’t allow models to have multiple inputs or outputs, which are needed for some 

problems. 

 
Nevertheless, the sequential API is a perfect choice for most problems. 

To create a convolutional neural network we only need to create a sequential object 

https://twitter.com/fchollet?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://keras.io/datasets/
https://www.kaggle.com/vikrishnan/boston-house-prices
https://www.kaggle.com/iarunava/imdb-movie-reviews-dataset
http://cs231n.github.io/convolutional-networks/
http://cs231n.github.io/convolutional-networks/
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and use the add function to add layers. The code above first of creates a Sequential object 

and adds a few convolutional, maxpooling and dropout layers. It then flattens the output and 

passes it two a last dense and dropout layer before passing it to our output layer.  

The sequential API also supports another syntax where the layers are passed to the 

constructor directly. Alternatively, the functional API allows you to create the same 

models but offers you more flexibility at the cost of simplicity and readability. 

It can be used with multiple input and output layers as well as shared layers, which 

enables you to build really complex network structures. 

When using the functional API we always need to pass the previous layer to the 

current layer. It also requires the use of an inputlayer. 

Before we can start training our model we need to configure the learning process. 

For this, we need to specify an optimizer, a loss function and optionally some metrics like 

accuracy. 

The loss function is a measure on how good our model is at achieving the given 

objective. 

An optimizer is used to minimize the loss(objective) function by updating the 

weights using the gradients. 

Augmentation is a process of creating more data from existing once. For images 

you can to little transformations like rotating the image, zooming into the image, adding 

noise and many more. 

This helps to make the model more robust and solves the problem of having not 

enough data. Keras has a method called ImageDataGenerator which can be used for 

augmenting images. 

This ImageDataGenerator will create new images that have been rotated, zoomed in 

or out, and shifted in width and height. 

Now that we defined and compiled our model it’s ready for training. To train a 

model we would normally use the fit method but because we  are  using  a  datagenerator we  

will  use fit_generator and pass it our generator, X data, y data as well as the number of 

epochs and the batch size. We will also pass it a validation set so we can monitor the loss 

and accuracy on both sets as well as steps_per_epoch which is required when using a 

generator and is just set to the length of the training set divided by the batch_size. 

https://www.youtube.com/watch?v=IVVVjBSk9N0
https://towardsdatascience.com/types-of-optimization-algorithms-used-in-neural-networks-and-ways-to-optimize-gradient-95ae5d39529f
https://towardsdatascience.com/epoch-vs-iterations-vs-batch-size-4dfb9c7ce9c9
https://towardsdatascience.com/epoch-vs-iterations-vs-batch-size-4dfb9c7ce9c9
https://towardsdatascience.com/epoch-vs-iterations-vs-batch-size-4dfb9c7ce9c9
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We can visualize our training and testing accuracy and loss for each epoch so we 

can get intuition about the performance of our model. The accuracy and loss over epochs 

are saved in the history variable we got whilst training and we will use Matplotlib to 

visualize this data. 

OpenCV (Open  source   computer   vision)   is   a library of   programming 

functions mainly aimed at real-time computer vision. Originally developed by Intel, it was 

later supported by Willow Garage then It seez (which was later acquired by Intel). The 

library is cross-platform and free for use under the open-source BSD license. 

OpenCV supports the deep learning frameworks TensorFlow, Torch/PyTorchand Caffe. 

 

Example: How the image can be identified as x 

Step1: The input image is given as input 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Intel_Corporation
https://en.wikipedia.org/wiki/Willow_Garage
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/BSD_license
https://en.wikipedia.org/wiki/Deep_learning
https://en.wikipedia.org/wiki/TensorFlow
https://en.wikipedia.org/wiki/Torch_(machine_learning)
https://en.wikipedia.org/wiki/PyTorch
https://en.wikipedia.org/wiki/Caffe_(software)
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Step2: Applying Feature detectors to the input image 

 

 

Step3: Applying Convolution layer 
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Step4: Applying MaxPooling layer 

 

 

Step5: Applying Relu function 
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Step6: Applying  Flattening layer 

 

 

Step7: Predicting the output 
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3.1.3 Linear Support Vector Machine : 

SVM or Support Vector Machine is a linear model for classification and regression problems. It can 

solve linear and non-linear problems and work well for many practical problems. The idea of SVM is 

simple: The algorithm creates a line or a hyperplane which separates the data into classes. 

In this blog post I plan on offering a high-level overview of SVMs. I will talk about the theory behind 

SVMs, it’s application for non-linearly separable datasets and a quick example of implementation of SVMs 

in Python as well. In the upcoming articles I will explore the maths behind the algorithm and dig under the 

hood. 

Theory: 

At first approximation what SVMs do is to find a separating line(or hyperplane) between data of 

two classes. SVM is an algorithm that takes the data as an input and outputs a line that separates those 

classes if possible. 

Lets begin with a problem. Suppose you have a dataset as shown below and you need to classify the 

red rectangles from the blue ellipses (let’s say positives from the negatives). So your task is to find an ideal 

line that separates this dataset in two classes (say red and blue). 

 

 

figure:1 

But, as you notice there isn’t a unique line that does the job. In fact, we have an infinite lines 

that can separate these two classes. So how does SVM find the ideal one??? 
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Let’s take some probable candidates and figure it out ourselves. 

 

 

figure:2 

We have two candidates here, the green coloured line and the yellow coloured line. Which line 

according to you best separates the data?  

If you selected the yellow line then congrats, because that's the line we are looking for. It’s 

visually quite intuitive in this case that the yellow line classifies better. But, we need something 

concrete to fix our line. 

The green line in the image above is quite close to the red class. Though it classifies the current 

datasets it is not a generalized line and in machine learning our goal is to get a more generalized 

separator. 

3.1.6.Finding the best line in SVM 

According to the SVM algorithm we find the points closest to the line from both the classes. 

These points are called support vectors. Now, we compute the distance between the line and the 

support vectors. This distance is called the margin. Our goal is to maximize the margin. The hyper 

plane for which the margin is maximum is the optimal hyper  plane. 
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figure:3 

Optimal Hyper plane using the SVM algorithm 

Thus SVM tries to make a decision boundary in such a way that the separation between the two 

classes(that street) is as wide as possible. 

 

 

figure:4 

Non-linearly separable data 
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This data is clearly not linearly separable. We cannot draw a straight line that can classify this 

data. But, this data can be converted to linearly separable data in higher dimension. Lets add one more 

dimension and call it z-axis. Let the co-ordinates on z-axis be governed by the constraint, 

z = x²+y² 

So, basically z co-ordinate is the square of distance of the point from origin. Let’s plot the data on z-

axis. 

 

figure:5 

Dataset on higher dimension 

Now the data is clearly linearly separable. Let the purple line separating the data in higher dimension 

be z=k, where k is a constant. Since, z=x²+y² we get x² + y² = k; which is an equation of a circle. So, 

we can project this linear separator in higher dimension back in original dimensions using this 

transformation. 
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figure:6 

Decision boundary in original dimensions 

Thus we can classify data by adding an extra dimension to it so that it becomes linearly 

separable and then projecting the decision boundary back to original dimensions using mathematical 

transformation. But finding the correct transformation for any given dataset isn’t that easy. Thankfully, 

we can use kernels in sklearn’s SVM implementation to do this job. 

HYPERPLANE 

Now that we understand the SVM logic lets formally define the hyper plane . 

A hyper plane in an n-dimensional Euclidean space is a flat, n-1 dimensional subset of that 

space that divides the space into two disconnected parts. 

For example let’s assume a line to be our one dimensional Euclidean space(i.e. let’s say our 

datasets lie on a line). Now pick a point on the line, this point divides the line into two parts. The line 

has 1 dimension, while the point has 0 dimensions. So a point is a hyper plane of the line. 

For two dimensions we saw that the separating line was the hyper plane. Similarly, for three 

dimensions a plane with two dimensions divides the 3d space into two parts and thus act as a hyper 

plane. Thus for a space of n dimensions we have a hyper plane of n-1 dimensions separating it into two 

parts 

An overview of the Open-CV face recognition pipeline  

Instead, of trying to output a single label (or even the coordinates/bounding box of objects in an 

image), we are instead outputting a real-valued feature vector. 
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For the dlib facial recognition network, the output feature vector is 128-d (i.e., a list of 128 

real-valued numbers) that is used to quantify the face. Training the network is done using triplets: 

 

Feature Extraction:  

The faces will have to be represented by some appropriate features, these could be weights 

obtained using the Eigen faces method, or using gabor features or anything else.  

Using Eigen faces, each probe  could be represented as a vector of weights: 

 

After obtaining such a weight vector for the input or probe image and for all the other images 

stored in the library, we were simply finding the Euclidean or the Mahalanobis distance of the weight 

http://en.wikipedia.org/wiki/Mahalanobis_distance
https://pyimagesearch.com/wp-content/uploads/2018/06/face_recognition_opencv_triplet.jpg
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vector of the probe image with those of the images in the template library.  And then were recognizing 

the probe as a face that gave the minimum score provided it was below a certain threshold. 

 

Representation in Difference Space: 

SVMs are binary classifiers, that is – they give the class which might be 1 or -1, so we would 

have to modify the representation of faces a little bit than what we were doing in that previous post to 

make it somewhat more desirable. In the previous approach that is “a view based or face space 

approach”, each image was encoded separately. Here, we would change the representation and encode 

faces into a difference space. The difference space takes into account the dissimilarities between 

faces. 

In the difference space there can be two different classes. 

1. The class that encodes the dissimilarities between different images of the same person. 

2. The other class encodes the dissimilarities between images of other people. These two classes are 

then given to a SVM which then generates a decision surface. 

Face recognition traditionally can be thought of as a  class problem and face authentication 

can be thought of as a  instances two class problem. To reduce it to a two class problem we 

formulate the problem into a difference space as I have already mentioned. 

Now consider a training set  having  training images belonging 

to  individuals. Each individual can have more than one image, that means  of-course. It is 

from  that we generate the two classes I mentioned above. 

1. The within class differences set. This set takes into account the differences in the images of the 

same class or individual. In more formal terms: 

 

Where ti and tj are images and ti~tj indicates that they belong to the same person. 

This set contains the differences not just for one individual but for all  individuals. 

2. The between class differences set. This set gives the dissimilarities of different images of different 

individually. In more formal terms: 

C2 = {ti - tj | ti ∞ tj} 

Where ti and tj are images and  indicates that they do not belong to the same person. 
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Face Authentication: 

For Authentication the incoming probe  and a claimed identity  is presented. 

Using this, we first find out the similarity score: 

 

We then accept this claim if it lies below a certain threshold  or else reject it. I have discussed the 

need for a threshold at the end of this post, please have a look.  is to be found heuristically. 

Face Recognition: 

Consider a set of images , and a probe  which is to be indentified. 

We take  and score it with every image in the set : 

 

The image with the lowest score but below a threshold is recognized 

 

3.2 IMPLEMENTATION 

Convolution Neural Networks: 

The convolutional neural network (CNN) would be developed using the following steps:  

i. Data Collection                –  image dataset  

ii. Data pre-processing   – augment, standardize and split the images to training and testing 

dataset  

iii. Training the CNN model – using the training dataset  

iv. Testing the CNN model   – using the testing dataset 

Step 1 — Collecting theDataset 

In order to train our machine, we need a huge amount of data so that our model can learn from 

them by identifying out certain relations and common features related to the objects. 

Fortunately many such datasets are available on internet. Here is a link for the helmets and 

without helmets dataset which consist of 500 images — 250 of each.  

This will help in training as well testing our classifier. 

https://onionesquereality.wordpress.com/2009/02/11/face-recognition-using-eigenfaces-and-distance-classifiers-a-tutorial/
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Data Preprocessing: 

Standardization: 

The images were transformed to the same size i.e. 128px by 128px and converted to the same image format  

Folder Structure: 

Approximately 80% of the images formed the training dataset and the remaining 20% formed the 

validation dataset. The images collected were put into the respective dataset folder and subfolders 

corresponding to the species name. The subfolder name defined the label that would be applied to 

each image. 

 

Step 2 — Importing Libraries and Splitting the Dataset 
 

To use the powers of the libraries, we first need to import them. 

 

After importing the libraries, we need to split our data into two parts- taining_set and test_set. 

 

In our case, the dataset is already split into two parts. The training set has 400 images each of helmets 

and without helmets while the test set has 50 images of each. 
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Step 3 — Building the CNN

 

 The model type that we will be using is Sequential. Sequential is the easiest 

way to build a model in Keras. It allows you to build a model layer by layer. 

This is most important step for our network. It consists of three parts – 

1. Convolution 

2. Pooling 

 

3. Flattening 

 
 

1. Convolution 

 

 

 We use the ‘add()’ function to add layers to our model. 

 Our first layer is Conv2D layers. These are convolution layers that will deal with our input 

images, which are seen as 2-dimensional matrices. 

 32 in the first layer are the number of nodes in each layer. This number can be adjusted to 

be higher or lower, depending on the size of the dataset.  

 Our first layer also takes in an input shape. This is the shape of each input image, 64,64. 

3 represents the intensity of the RGB. 

 We can add one more convolutional layer. 

 This time we will have 64 feature maps with the kernel of (3,3). Default stride is (1,1). We 

then apply the max pooling to the convolutional layers. 
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RELU: 

  Rectified Linear Unit transform function only activates a node if the input is above a 

certain quantity, while the input is below zero, the output is zero, but when the input 

rises above a certain threshold, it has a linear relationship with the dependent variable. 

 

 

 

2. Pooling 

 Pooling reduces the size of an input representation, in this case, an image. 

 Max pooling consists of applying a max pooling window to a layer of the image. 

  

 

 pool_size: Integer, size of the max pooling windows. 

 Pool_size 2*2 window will first find the maximum value of the 2*2 matrix on the top left 

of the image matrix. 

 Consider the above example, this first maximum value is 78. It is thus the first value of 

the pooling window on the right. 

 Then the max pooling window hops over two squares and finds that 94 is the highest 
value. 

94 is written in the max pooling window. The hop action is called Stride. 

 A stride value of 2 will avoid overlapping although some CNN models have strides that 

overlap. 
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3. Flattening 
The flattening layer takes the output of the max pooling layer and transforms into a vector of 

size x*y*z in the following code 

 

o Flatten serves as a connection between the convolution and dense layers. 
 In this case, the layer vector will be 14*14*32 = 6272 as shown in the diagram 

    

Flatten1:Flatten 
Input: (None,14,14,32) 

Output: (None,6272) 

 

This operation creates a standard layer with 6272 very practical connections for the dense operations that 

follow. After flattening has been carried out, a fully connected, dense network can be implemented 

Step 4 — Full Connection 

Full connection is connecting our convolutional network to a neural network and then 

compiling our network. 

Here we have made 2 layer neural network with a sigmoid function as an activation function 

for the last layer as we need to find the probability of the object being a helmet or a without helmet. 

 

 ‘Dense’ is the layer type we will use in for our output layer. Dense is a standard layer 

type that is used in many cases for neural networks. 

 We will have 10 nodes in our output layer, one for each possible outcome (0–9). 

 The activation is ‘softmax’. Softmax makes the output sum up to 1 so the output can be 

interpreted as probabilities. The model will then make its prediction based on which 

option has the highest probability. 

 

 

Compiling the model : 

Next, we need to compile our model. Compiling the model takes three parameters: optimizer, loss and 

metrics. 
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 The optimizer controls the learning rate. We will be using ‘adam’ as our optimizer. 

Adam is generally a good optimizer to use for many cases. The adam optimizer adjusts 

the learning rate throughout training. 

 The learning rate determines how fast the optimal weights for the model are calculated. 

A smaller learning rate may lead to more accurate weights (up to a certain point), but 

the time it takes to compute the weights will be longer. 

 We will use ‘binary_crossentropy’ for our loss function. This is the most common 

choice for classification. A lower score indicates that the model is performing better. 

 As our output is two, here we chosen loss as binary_crossentropy. 

 To make things even easier to interpret, we will use the ‘accuracy’ metric to see the 

accuracy score on the validation set when we train the model. 

Step 5 — Data Augmentation 
 

While training your data, you need a lot of data to train upon. Suppose we have a 

limited number of images for our network. What to do now? 

You don’t need to hunt for novel new images that can be added to your dataset. Why? 

Because, neural networks aren’t smart to begin with. For instance, a poorly trained neural network 

would think that these three tennis balls shown below, are distinct, unique images. 

So, to get more data, we just need to make minor alterations to our existing dataset. 

Minor changes such as flips or translations or rotations. Our neural network would think these are 

distinct images anyway. 

Data augmentation is a way we can reduce overfitting on models, where we increase the 

amount of training data using information only in our training data. The field of data augmentation 

is not new, and in fact, various data augmentation techniques have been applied to specific 
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problems. 

 

Step 6 — Training our Network 

So, we completed all the steps of construction and its time to train our model.If you are 

training with a good video card with enough RAM (like an Nvidia GeForce GTX 980 Ti or better), 

this will be done in less than an hour. If you are training with a normal cpu, it might take a lot 

longer.With increasing number of epochs, the accuracy will increase. 

 

 

Step 7 — Testing 
 

Now lets test a random image. 

 

And, yes !!our network correctly predicted the image of the dog!! Though it is not 100% 



  Automatic Helmet Detection 

Gudlavalleru Engineering College  31 
 

accurate but it will give correct predictions most of the times. Try adding more convolutional and 

pooling layers, play with the number of nodes and epochs, and you might get high accuracy result. 

You can even try it with your own image and see what it predicts. Whether you look 

close to a helmet or a without helmet. 

 

Using User Interface (TKInter): 

import numpy as np 

from keras.preprocessing import image 

from tkinter import * 

from PIL import ImageTk, Image 

from tkinter import filedialog 

import os 

from keras.models import load_model 

classifier = load_model('challan.h5') 

classifier.compile(optimizer = 'adam', loss = 'binary_crossentropy', metrics = ['accuracy']) 

root = Tk() 

root.geometry("550x300+300+150") 

root.resizable(width=True, height=True) 

 

def openfn(): 

    filename = filedialog.askopenfilename(title='open') 
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    return filename 

def open_img(): 

    x = openfn() 

    test_image = image.load_img(x, target_size = (64, 64)) 

    test_image = image.img_to_array(test_image) 

    test_image = np.expand_dims(test_image, axis = 0) 

    result = classifier.predict_classes(test_image) 

    print(result) 

    index=["helmet","without helmet"] 

    label = Label( root, text="Prediction : "+index[result[0][0]]) 

    label.pack()   

    img = Image.open(x) 

    img = img.resize((250, 250), Image.ANTIALIAS) 

    img = ImageTk.PhotoImage(img) 

    panel = Label(root, image=img) 

    panel.image = img 

    panel.pack() 

 

btn = Button(root, text='open image', command=open_img).pack() 

 

root.mainloop() 

 

Linear Support Vector Machine: 

The Linear support vector machine would be developed using the following steps:  

i. Data Collection                –  image dataset  

ii. Data pre-processing         –  augment, standardize and split the images to a        

 training   and testing dataset  

iii. Training the SVM model  – using the training dataset  
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iv. Testing the SVM  model   – using the testing dataset 

 

Data Collection: 

Thousands of images are required to train the SVM effectively thus the size of the training dataset 

will be crucial because one of the characteristics of deep learning is its ability to perform well when trained 

with large data sets.The customer face images are collected manually by implementing following code. 

The image files collected were in JPG or PNG image format. 

Data Preprocessing and Training the SVM model: 

 

glob: the glob module is used to retrieve files/pathnames matching a specified pattern 

dlib: DLib is an open source C++ library implementing a variety of machine learning algorithms, 

including classification, regression, clustering, data transformation, and structured prediction. 

cv2: OpenCV (Open Source Computer Vision) is a library of programming functions mainly aimed 

at real-time computer vision. In simple language it is library used for Image Processing. It is 

mainly used to do all the operation related to Images. 

pickle: Pickle is the standard way of serializing objects in Python. You can use the pickle operation 

to serialize your machine learning algorithms and save the serialized format to a file. 

 

adjust_gamma:  Performs Gamma Correction on the input image. Also known as Power Law 

Transform. This function transforms the input image pixel wise according to the equation O = 

I**gamma after scaling each pixel to the range 0 to 1. 

 

read_image: Returns all images in list by given path and name of each image file. 
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face_vector: It is a computer vision task of identifying a person based on a photograph of their 

faces. 

Training: 
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For training data, we use dlib vectors that deals with integers and floating point conversions 

Data Cleaning 
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sklearn  preprocessing package provides several common utility functions and transformer classes to 

change raw feature vectors into representation that is more suitable for the down-stream estimators. 

Test Train Split: 

 

The train and test split function is for slitting a single dataset for two different purposes: training and 

testing . 

Testing is for building model and training is for train model using specific dataset. 

Building the Model: 

 

In this step, we are building the SVM. And we are fitting the model with X_train and Y_train. 

Later, we are predicting the Y_pred with the help of X_test. 

Saving the Model: 
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A Joblib is used in order to identify the location of the program to be executed. 

And we are saving the model as “Automat_class.pkl” with the help of joblib. 

Building  UI: 

 

 

For testing SVM model we import libraries and pickle for  serializing objects. 
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Here we use cv2 font  hershey duplex , this is for calculating the image size in terms of pixels.  

Here we used some function for describing sizes or we can reshape images. 

gender.argmax is used to detect gender of customers who passed by based on online face analyses and 

automatically starts playing recommendations based on the targeted customer. 

The system tries to recognize the person using features like left, top, right in rectangle box which will 

detect a person face.  

3.3 DATA PREPARATION 

Pre-processing the data such as resizing, and grey scale is the first step of your machine 

learning pipeline. Most deep learning frameworks will require your training data to all have the same 

shape. So it is best to resize your images to some standard. Whenever training any kind of machine 

learning model it is important to remember the bias variance trade-off. The more complex the model 

the harder it will be to train it. That means it is best to limit the number of model parameters in your 

model. You can lower the number of inputs to your model by down sampling the images. Grey 

scaling is often used for the same reason. If the colours in the images do not contain any 

distinguishing information then you can reduce the number of inputs by a third by grey scaling. 

There are a number of other pre-processing methods which can be used depending on your 

data. It is also a good idea to do some data augmentation, this is altering your input data slightly 

without changing the resulting label to increase the number of instances you have to train your model. 

This is a very packed question. Let's try to go through it and I will try to provide some example for 

image processing using a CNN. 

The shape of the variable which you will use as the input for your CNN will depend on the 

package you choose. I prefer using tensor flow, which is developed by Google. If you are planning on 

using a pretty standard architecture, then there is a very useful wrapper library named Keras which 

will help make designing and training a CNN very easy. When using tensor flow you will want to get 

your set of images into a numpy matrix. The first dimension is your instances, then your image 

dimensions and finally the last dimension is for channels. 

For most data the labelling would need to be done manually. This is often named data 

collection and is the hardest and most expensive part of any machine learning solution. It is often best 

to either use readily available data, or to use less complex models and more pre-processing if the data 

is just unavailable. 



  Automatic Helmet Detection 

Gudlavalleru Engineering College  39 
 

Here the proposed system collects data using web camera in different angles and positions in 

order to built the system to produce good accuracy. The above collection of  dataset shows the image 

of a person. 

 Training_set : Helmets 

 

 

 Training_set :Without Helmets 
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 Test_set : Helmets 

 

 

 

 

 Test_Set : Without Helmet 
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

 

Results: 

Convolution Neural Networks: 

The below shows the predicted value i.e, either 1 or 0. If the person wears helmet it predicts 

the value as 0, otherwise it predicts the value as 1. 

 

 

 

The below diagram shows TKInter predicting that the person is wearing the helmet. After 

opening the image in the TKInter, it predicts whether the person is wearing helmet or not. 
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The below diagram shows TKInter predicting that the person is wearing the helmet. After 

opening the image in the TKInter, it predicts whether the person is wearing helmet or not. 

 

 

 

Linear Support Vector Machine 

 

With the same dataset what we have used for CNN, We have used for Support Vector Machine we got 

an accuracy of 68%. 
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Fig: Detection of person not wearing helmet 

This is the process of detecting a person face, that rectangular box detecting the person face 

using left, top, right values. 

After recognising a person it will detect whether a person is wearing helmet or not. 

In the above fig. it will predict that the person is not wearing helmet. 
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Fig: Detection of person not wearing helmet 

After recognising a person it will detect whether a person is wearing helmet or not. 

In the above fig. it will predict that the person is wearing helmet. 

 

Discussions: 

CNN is a very powerful algorithm which is widely used for image classification and object detection. 

The hierarchical structure and powerful feature extraction capabilities from an image makes CNN a 

very robust algorithm for various image and object recognition tasks. 
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CHAPTER -5 

CONCLUSION 

The present study investigated a method to identify the whether the person is wearing helmet 

or not using Deep learning algorithm and machine learning algorithm on the dataset for classification 

of image. 

CNN:  

The generated system is connected with a user-friendly website where user will upload photo 

for identification purpose and it gives the desired output. The proposed CNN system works on the 

principle based on detection of a part and extracting CNN features from multiple convolutional layers. 

These features are aggregated and then given to the classifier for classification purpose. On basis of 

the results which has been produced, the system has provided the 90% accuracy in prediction of 

finding whether the person is wearing helmet or not. 

SVM: 

 Here also we connected the generated system with app where the camera opens and records 

the video and it generates the desired output. The proposed SVM system works on the principle based 

on extracting the features of the image which we have given. On the basis of the result which has been 

produced, the system has provided the 68% accuracy in prediction of finding whether the person is 

wearing helmet or not. 

 

Fig: Comparison chart  

 

By comparing both the algorithms, finally, we want to conclude that for image classification Deep 

learning algorithm Convolutional Neural Network is more efficient than Machine learning algorithm 

Linear Support Vector Machine. 
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Abstract 
 

Stock price prediction is very important as it is used by most of the business people as 

well as common people. People will either gain money or lose their entire life savings in 

stock market activity. It is a chaos system. Building accurate model is difficult as variation 

in price depends on multiple factors such as news, social media data, fundamentals, 

production of the company, government bonds, historical price and country’s economics. 

The purpose of predictive stock price systems is to provide abnormal returns for financial 

market operators and serve as a basis for risk management tools. Although the Efficient 

Market Hypothesis (EMH) states that it is not possible to anticipate market movements 

consistently, the use of computationally intensive systems that employ machine learning 

algorithms is increasingly common in the development of stock trading mechanisms. Using 

Machine learning algorithms we predict the stock market prices based on historical data 

available.  

Keywords: Stock price, Efficiency Market Hypothesis, Machine learning.
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CHAPTER-I 

                                       INTRODUCTION 
1.1 INTRODUCTION 

Stock market is useful in understanding the level of prices and the trend of the price 

movements of the market. Stock market is a place which provides organized services to 

trade in listed securities such as equality shares, preference shares, bonds, etc. Stock market 

index act as the indicator of the performance of the economy or a sector of the economy. 

The securities regulation act of 1956 defined the stock market as “an association, 

organization, or an individual which is established for the purpose of assisting, regulation, 

and controlling business in buying, selling and dealing in securities”. The efficient market 

hypothesis suggests that stock prices reflect all currently available information and any 

price changes that are not based on newly revealed information that are inherently 

unpredictable. Through many documentation and cases, it came out that machine learning and data 

science can make the work easier and faster. The aim of this project is to make stock market 

prediction using the features present in the dataset. The dataset is extracted from the official sites. 

With the help of machine learning algorithm, using python as core we can predict the type of stock 

price market.  

Python programming language is an object-oriented language, which means that it can 

model real-world entities. It is also dynamically-typed because it carries out type- checking 

at runtime. It does so to make sure that the type of a construct matches what we expect it to 

be. The distinctive feature about Python is that it is an interpreted language. The Python 

IDLE (Integrated Development Environment) executes instructions one line at a time. This 

also lets us use it as a calculator. 

Machine Learning is a sub-area of artificial intelligence, whereby the term refers to 

the ability of IT systems to independently find solutions to problems by recognizing 

patterns in databases. In other words: Machine Learning enables IT systems to recognize 

patterns on the basis of existing algorithms and data sets and to develop adequate solution 

concepts. For example, the required algorithms and data must be fed into the systems in 

advance and the respective analysis rules for the recognition of patterns in the stock must be 

defined. Once these two steps have been completed, the system can perform the following 

tasks by Machine Learning: 

Django is a Python-based web framework that allows you to quickly create efficient 

web applications. It is also called batteries included framework. When you’re building a  

 



Stock Market Prediction 
 

Gudlavalleru Engineering College                                                                                                         2  

 

website, you always need a similar set of components: a way to handle user authentication a 

management panel for your website, forms, a way to upload files, etc. Django gives you 

ready-made components to use and that too for rapid development. 

Amazon Web Services (AWS) is a subsidiary of Amazon that provides on-demand 

cloud computing platforms and APIs to individuals, companies, and governments, on a 

metered pay-as-you-go basis. In aggregate, these cloud computing web services provide a 

set of primitive abstract technical infrastructure and distributed computing building blocks 

and tools. One of these services is Amazon Elastic Compute Cloud, which allows users to 

have at their disposal a virtual cluster of computers, available all the time, through the 

Internet. 

Amazon Elastic Compute Cloud (Amazon EC2) is a web service that provides 

secure, resizable compute capacity in the cloud. It is designed to make web-scale cloud 

computing easier for developers. Amazon EC2’s simple web service interface allows you to 

obtain and configure capacity with minimal friction. It provides you with complete control 

of your computing resources and lets you run on Amazon’s proven computing environment. 

PuTTYgen is a program that can generate SSH key pairs, which are special files you 

can use for encryption, authentication, and so on. The two programs aren't strictly related, 

but PuTTY can use SSH keys. 

PuTTY is an SSH client, which allows you to remotely log into other computers (as 

long as they're configured to let you do that). It's a very useful tool for system 

administrators. 

1.2 OBJECTIVES OF PROJECT 
 
 The main objective of this paper is to find the best model to predict the value of the 

stock market. Based on this Information the officials can take charge and try to reduce the 

danger from the stock market. 

 The concept of Support Vector Machine is used for regression method, maintaining all the 

main features that characterize the algorithm. 

 The project presents and review a more feasible method to predict the stock movement 

with higher accuracy. 

 The successful prediction of the stock will be a great asset for the stock market 

institutions and will provide real-life solutions to the problems that stock investors face. 
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1.3  PROBLEM STATEMENT 
 

 Stock market prediction is basically defined as trying to determine the stock value and 

offer a robust idea for the people to know and predict the market and the stock prices. It is 

generally presented using the quarterly financial ratio using the dataset. Thus, relying on a 

single dataset may not be sufficient for the prediction and can give a result which is 

inaccurate. Hence, we are contemplating towards the study of machine learning with 

various datasets integration to predict the market and the stock trends. The problem with 

estimating the stock price will remain a problem if a better stock market prediction 

algorithm is not proposed. Predicting how the stock market will perform is quite difficult. 

The movement in the stock market is usually determined by the sentiments of thousands of 

investors. Stock market prediction, calls for an ability to predict the effect of recent events 

on the investors. These events can be political events like a statement by a political leader, a 

piece of news on scam etc. It can also be an international event like sharp movements in 

currencies and commodity etc. All these events affect the corporate earnings, which in turn 

affects the sentiment of investors. It is beyond the scope of almost all investors to correctly 

and consistently predict these hyperparameters. All these factors make stock price 

prediction very difficult. Once the right data is collected, it then can be used to train a 

machine. 
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CHAPTER-II 

LITERATURE REVIEW 

First of all, literature's and research papers were reviewed for getting more information about 

the problem and knowing which type of work was done by others on this topic and by which 

method. 

The stock market prediction has become an increasingly important issue in the present 

time. One of the methods employed is technical analysis, but such methods do not always 

yield accurate results. It is important to develop methods for a more accurate prediction. 

Generally, investments are made using predictions that are obtained from the stock price after 

considering all the factors that might affect it. The technique that was employed in this 

instance was a regression. Since financial stock marks generate enormous amounts of data at 

any given time a great volume of data needs to undergo analysis before a prediction can be 

made. Each of the techniques listed under regression has its own advantages and limitations 

over its other counterparts. One of the noteworthy techniques that were mentioned was linear 

regression. The way linear regression models work is that they are often fitted using the least 

squares approach, but they may alternatively be also be fitted in other ways, such as by 

diminishing the "lack of fit" in some other norm, or by diminishing a handicapped version of 

the least square’s loss function. Conversely, the least squares approach can be utilized to fit 

nonlinear models. [1]  

 Kai Chen, Yi Zhou and FangyanDai proposed that the financial position in the stock 

market prediction has always been an interesting research topic among researchers mainly 

due to its capital gain by trading stocks and or to understand the information hidden in stock 

market data. Many machine learning algorithms and statistical models have been proposed by 

researchers for stock price prediction and stock price movement prediction. We have studied 

various machine learning methods and techniques for stock market prediction. Here we 

present recent growth in stock market prediction methods and models, perform a comparison 

among these models to find out the accuracy of the prediction of the stock market values and 

also figuring out the advantages and disadvantages of these individual models. We are using 

LSTM and GRU models to predict future stock prices. 

 The use of machine learning and artificial intelligence techniques to predict the prices 

of the stock is an increasing trend. More and more researchers invest their time every day in 

coming up with ways to arrive at techniques that can further improve the accuracy of the 

stock prediction model. Due to the vast number of options available, there can be n number of 

ways on how to predict the price of the stock, but all methods don’t work the same way. The 

output varies for each technique even if the same data set is being applied. In the cited paper 
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the stock price prediction has been carried out by using the random forest algorithm is being 

used to predict the price of the stock using financial ratios form the previous quarter. This is 

just one way of looking at the problem by approaching it using a predictive model, using the 

random forest to predict the future price of the stock from historical data. However, there are 

always other factors that influence the price of the stock, such as sentiments of the investor, 

public opinion about the company, news from various outlets, and even events that cause the 

entire stock market to fluctuate. By using the financial ratio along with a model that can 

effectively analyze sentiments the accuracy of the stock price prediction model can be 

increased. [2]  

 Accurately predicting the stock market is a challenging task, but the modern web has 

proved to be a very useful tool in making this task easier. Due to the interconnected format of 

data, it is easy to extract certain sentiments thus making it easier to establish relationships 

between various variable and roughly scope out a pattern of investment. The way stock 

market information can be predicted successfully is by using more than just technical 

historical data, and using other methods like the use of sentiment analyzer to derive an 

important connection between people’s emotions and how they are influenced by investment 

in specific stocks. One more important segment of the prediction process was the extraction 

of important events from web news to see how it affected stock prices. [3]  

 A.U.S.S Pradeep, Soren Goyal, J. A. Bloom, I. J. Cox, and M. Miller stated that the 

pair trading strategy or statistical arbitrage strategy is a quantitative trading strategy that 

exploits the stock market that is out of equilibrium. Pair trading strategy is a market neutral 

strategy which means that we can make profit irrespective of the market trend. By choosing a 

pair of stocks that move together and assuming that their price is mean reverting, a trader can 

profit from the deviations from the mean by taking a long-short position in the chosen pair. 

This research analyses the performance of both Supervised and Unsupervised Machine 

Learning algorithms in Pair Trading and uses Python programming language to automate this 

trading strategy in the Indian market. Moreover, this research executes pair trading through a 

method called co-integration. In Supervised Learning approach, we use a Linear Regression 

model and in Unsupervised Learning approach, we use Principal Component Analysis for 

extracting risk factors of a stock and Density-Based Clustering for grouping the stock pairs 

together. Finally, this trading strategy was back-tested and programmed in Python for 

automatically triggering buy and short signals in the stock market.
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CHAPTER-III 

PROPOSED METHOD 
 
3.1 METHODOLOGY 

 
In this project we are used three regression algorithms. Regression is used to predict the   

stock price in future. 

   This project has undergone the following process: 

 
 
 
  

 
 

Figure 3.1: SVR 
 

Support Vector Machine can be used as a regression method, maintaining all the main 

features that characterize the algorithm. The SVR uses the same principles as the SVM for 

classification, with only a few minor differences. Output is a real number it becomes very 

difficult to predict the information at hand, which has infinite possibilities. In regression, a 

margin of tolerance is set in approximation to the SVM which would have already 

requested from the problem. But besides this fact, there is also a more complicated reason, 

algorithm is more complicated therefore to be taken in consideration. However, the main 

idea is always the same: to minimize error, individualizing the hyperplane which maximizes 

the margin, keeping in mind that part of the error is tolerated.  
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Linear SVR: 

= ∑ (∝ − ∝ ∗). (    , x) +b 

Non-linear SVR: 

The kernel functions transform the data into a higher dimensional feature space to make it to  

perform the linear separation.                   

= ∑ (∝ − ∝ ∗). (    , x) +b 
  

 
Figure 3.2: Comparison between Linear and Non-Linear SVR 

 
Linear Regression: 

 Regression is a method of modelling a target value based on independent predictors. 

This method is mostly used for forecasting and finding out cause and effect relationship 

between variables. Regression techniques mostly differ based on the number of independent 

variables and the type of relationship between the independent and dependent variables. 

 
 

Figure 3.3: Linear Regression 

 Simple linear regression is a type of regression analysis where the number of 

independent variables is one and there is a linear relationship between the independent(x) and 

dependent(y) variable. The red line in the above graph is referred to as the best fit straight 

line. Based on the given data points, we try to plot a line that models the points the best. The 
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line can be modelled based on the linear equation shown below.  

y = a_0 + a_1 * x ## Linear Equation.  

The motive of the linear regression algorithm is to find the best values for a_0 and a_1. 

Before moving on to the algorithm, let’s have a look at two important concepts you must 

know to better understand linear regression. 

Cost Function: 

 The cost function helps us to figure out the best possible values for a_0 and a_1 which 

would provide the best fit line for the data points. Since we want the best values for a_0 and 

a_1, we convert this search problem into a minimization problem where we would like to 

minimize the error between the predicted value and the actual value. 

 
Minimization and Cost Function: 

 We choose the above function to minimize. The difference between the predicted 

values and ground truth measures the error difference. We square the error difference and 

sum over all data points and divide that value by the total number of data points. This 

provides the average squared error over all the data points. Therefore, this cost function is 

also known as the Mean Squared Error (MSE) function. Now, using this MSE function we 

are going to change the values of a_0 and a_1 such that the MSE value settles at the minima. 

Gradient Descent: 

 The next important concept needed to understand linear regression is gradient descent. 

Gradient descent is a method of updating a_0 and a_1 to reduce the cost function (MSE). The 

idea is that we start with some values for a_0 and a_1 and then we change these values 

iteratively to reduce the cost. Gradient descent helps us on how to change the values. To draw 

an analogy, imagine a pit in the shape of U and you are standing at the topmost point in the 

pit and your objective is to reach the bottom of the pit. There is a catch, you can only take a 

discrete number of steps to reach the bottom. If you decide to take one step at a time you 

would eventually reach the bottom of the pit but this would take a longer time. 
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Figure 3.4: Gradient Descent 

 
 If you choose to take longer steps each time, you would reach sooner but, there is a 

chance that you could overshoot the bottom of the pit and not exactly at the bottom. In the 

gradient descent algorithm, the number of steps you take is the learning rate. This decides on 

how fast the algorithm converges to the minima. 

 
 

Figure 3.5: Convex vs Non-convex function 
  

Sometimes the cost function can be a non-convex function where you could settle at 

local minima but for linear regression, it is always a convex function. You may be 

wondering how to use gradient descent to update a_0 and a_1. To update a_0 and a_1, we 

take gradients from the cost function. To find these gradients, we take partial derivatives 

with respect to a_0 and a_1. Now, to understand how the partial derivatives are found below 

you would require some calculus but if you don’t, it is alright. You can take it as it is. 
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= − ⋅
2

( − ) .  

The partial derivates are the gradients and they are used to update the values of a_0 and 

a_1. Alpha is the learning rate which is a hyperparameter that you must specify. A smaller 

learning rate could get you closer to the minima but takes more time to reach the minima, a 

larger learning rate converges sooner but there is a chance that you could overshoot the 

minima. 

3.2 IMPLEMENTATION 

In order to implement our model we have to follow the following steps: 

Step 1: Importing Libraries 

We used pandas, numpy and Multilinear Regression classifier for prediction. Pandas 

will be used for performing operations on data frames. Further, more using numpy, we will 

perform necessary mathematical operations. 

Numpy: 

Numpy is a Python package which stands for Numerical Python. It is the core library 

for scientific computing, which contains a powerful n-dimensional array object, provide tools 

for integrating C, C++ etc. It is also useful in linear algebra, random number capability etc. 

Numpyis a general-purpose array-processing package. It provides a high-performance 

multidimensional array object, and tools for working with these arrays. It is the fundamental 

package for scientific computing with python. Besides its obvious scientific uses, Numpy can 

also be used as an efficient multi-dimensional container of generic data. 

Array in Numpy is a table of elements (usually numbers), all of the same type, 

indexed by a tuple of positive integers. In Numpy, number of dimensions of the array is 

called rank of the array. A tuple of integers giving the size of the array along each dimension  

is known as shape of the array. An array class in Numpy is called as nd array. Elements in 

Numpy arrays are accessed by using square brackets and can be initialized by using nested 

python. 

Pandas: 

Pandas is an open-source Python Library providing high-performance data 

manipulation and analysis tool using its powerful data structures. The name Pandas is 

derived from the word Panel Data an Econometrics from Multidimensional data. In 2008, 

developer Wes McKinney started developing pandas when in need of high performance, 

flexible tool for analysis of data. Prior to Pandas, Python was majorly used for data 

munging and preparation. It had very little contribution towards data analysis. Pandas 
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solved this problem. Using Pandas, we can accomplish five typical steps in the processing 

and analysis of data, regardless of the origin of data load, prepare, manipulate, model, and 

analyze commercial domains including finance, economics, Statistics, analytics, etc. 

Matplotlib: 

           Matplotlib is a 2d plotting library which produces publication quality figures in a 

variety of hardcopy formats and interactive environments. Matplotlib can be used in Python 

scripts, Python and IPython shell, Jupyter Notebook, web application servers and GUI 

toolkits. matplotlib. pyplot is a collection of functions that make matplotlib work like 

MATLAB. Majority of plotting commands in pyplot have MATLAB. It is designed to be as 

usable as MATLAB, with the ability to use Python, and the advantage of being free and 

open-source. Several toolkits are available which extend Matplotlib functionality. Some are 

separate downloads, others ship with the Matplotlib source code but have external 

dependencies. 

 Basemap: map plotting with various map projections, coastlines, and political 

boundaries.   

  Cartopy: a mapping library featuring object-oriented map projection definitions, and 

arbitrary point, line, polygon and image transformation capabilities. (Matplotlib v1.2 

and above). 

Excel tools: utilities for exchanging data with Microsoft Excel • GTK tools: interface to the 

GTK+ library. 

Visualization with Matplotlib - One of Matplotlib‘s most important features is its 

ability to play well with many operating systems and graphics backends. Matplotlib 

supports dozens of backends and output types, which means you can count on it to work 

regardless of which operating system you are using or which output format you wish. This 

cross-platform, everything-to-everyone approach has been one of the great strengths of 

Matplotlib. It has led to a large user base, which in turn has led to an active developer base 

and Matplotlib‘s powerful tools and ubiquity within the scientific Python world. In recent 

years, however, the interface and style of Matplotlib have begun to show their age. Newer 

tools like ggplot and ggvis in the R language, along with web visualization toolkits based on 

D3js and HTML5 canvas, often make Matplotlib feel clunky and old-fashioned. Recent 

Matplotlib versions make it relatively easy to set new global plotting styles and people have 

been developing new packages that build on its powerful internals to drive Matplotlib via 

cleaner, more modern APIs for example, Seaborn, ggpy, HoloViews, Altair, and even 

Pandas itself can be used as wrappers around Matplotlib's API. Importing Matplotlib - Just 

as we use the npshorthand for NumPy and the pd shorthand for Pandas, we will use some 



Stock Market Prediction 
 

Gudlavalleru Engineering College                                                                                                   12 
 

standard shorthands for Matplotlib imports. 

 

Sklearn : 

Scikit-learn is a free machine learning library for Python. It features various algorithms like 

support vector machine, random forests, and k-neighbours, and it also supports Python 

numerical and scientific libraries like Numpy and Scipy.  

Seaborn: 

Seaborn is a wonderful visualization library provided by python. It has several kinds 

of plots through which it provides the amazing visualization capabilities. Some of them 

include count plot, scatter plot, pair plots, regression plots, matrix plots and much more. It 

is a library for making statistical graphics in Python. It is built on top of matplotlib and 

closely integrated with pandas data structures.  

Seaborn aims to make visualization a central part of exploring and understanding 

data. Its dataset-oriented plotting functions operate on dataframes and arrays containing 

whole datasets and internally perform the necessary semantic mapping and statistical 

aggregation to produce informative plots. 

Here is some of the functionality that seaborn offers: 

 A dataset-oriented API for examining relationships between multiple variables. 

 Specialized support for using categorical variables to show observations. 

 Options for visualizing univariate or bivariate distributions and for comparing them 

between subsets of data. 

 Automatic estimation and plotting of linear regression models for different kinds 

dependent variables. 

 Convenient views onto the overall structure of complex datasets. 

 High-level abstractions for structuring multi-plot grids that let you easily build complex 

visualizations. 

 Concise control over matplotlib figure styling with several built-in themes. 

 Tools for choosing that faithfully reveal patterns in your data. 

Step 1: Importing the Libraries 
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Step 2:Reading the dataset 

 To pick the right variables, you have got to have a basic understanding of your 

dataset, enough to know that your data is relevant, high quality, and of adequate volume. As 

part of your model building efforts, you will be working to select the best predictor variables 

for your model. 

Step 3: Checking for null values 

       Sometimes you may find some data are missing in the dataset. We need to be equipped 

to handle the problem when we come across them. Obviously you could remove the entire 

line of data but what if you are unknowingly removing crucial information? Of course we 

would not want to do that. One of the most common idea to handle the problem is to take a 

mean of all the values of the same column and have it to replace the missing data. 
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Step 4: Data Preprocessing 

 Data preprocessing is a data mining technique that involves transforming raw data 

into an understandable format. Real-world data is often incomplete, inconsistent, and/or 

lacking in certain behaviors or trends, and is likely to contain many errors. We have carried 

below preprocessing steps. 

Missing Values:  

We learned that we have few instances with null values. Hence, this becomes one of 

the important step. To impute the missing values, we will group our instances thereby 

replace the null values by their respective mean values. 

Step 5: Finding correlation coefficent for all column pairs 

 We can already see some potentially interesting relationships between the target 

variable and the feature variables.To quantify the pairwise relationships that we observed in 

the scatter plots, we can compute the Pearson correlation coefficient matrix. The Pearson 

correlation coefficient is one of the most common methods to quantify correlation between 

variables, and by convention, the following thresholds are usually used: 0.2 = weak, 

0.5=medium, 0.8=strong and 0.9=very strong. 
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Step 6: Splitting dataset into training and testdata 
 

Whileworkingwithdatasets,amachinelearningalgorithmworksintwostages.Weusuallysp

lit the data around 20%-80% between testing and training stages. Under supervised learning, 

we split a dataset into a training data and test data in Python ML. robberies) and a validation 

set of A systematic method was requiredto evaluate and compare the classification models to 

determine the performance for our specific 

problem.Thetrainsetisusedfortrainingandfittingthedatasetandtestset fortesting. Therefore, 

thisstudyimplementedvalidationtominimizetheimpactofrandomvariationinthetrainingset. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Step7: Visualization 
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Plotting graphs: 
 

 
 

 
   Relation between High-Low and Open-Close: 

 
 
 
 

 
 
 
Relation between Close and Open: 
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Relation between High and Low: 
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Step 8: Model Fitting 

 
 
 
 
Step 9: Predicting Results 
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3.2.1 Launching an AWS EC2 Instance 
To use AWS services, one needs to sign up on aws.awazon.com. After completing the 

sign-up process and logging in, navigate to the services page and choose EC2 from the 

Compute sub-menu. In the EC2 dashboard, the Launch Instance portal will set up a new 

instance.  

Choose an Amazon Machine Image (AMI). 

In the free tier option, 

Ubuntu Server 18.04 LTS (HVM), SSD Volume Type — ami-0a313d6098716f372 (64-bit 

x86) is used for the purpose of this project. 

 

 

 

Figure 3.6: Choose an AMI 

Choose T2 instances, which are a good choice for a variety of general-purpose 

workloads including micro-services, small and medium databases, virtual desktops, 

development, build and stage environments, code repositories, and product prototypes.  
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Figure 3.7: Choose an Instance Type 

 

Configure instance details. We can launch multiple instances for the same AMI. 

 

 

Figure 3.8: Configure Instance Details 

Add Storage to the instance, we can attach additional volumes and instance store volumes to 

our instance, or edit the settings of the root volume. 

 
 
 
 

 Figure 3.9: Add Storage 
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Add tags which consists of a case-sensitive key-value pair. Here we placed value as 

“STOCK”. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 3.10: Add Tags 

Configure Security Groups. Make sure to add type All Traffic for source Anywhere and 

edit inbound rules as Custom TCP with port 8000 and source Anywhere.  
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   Figure 3.11: Configure Security Group 
A key pair is generated after launching the instance. This key-pair file is to be downloaded 

on the local system as it helps in connecting to EC2 using SSH. 

 
 
 

Figure 3.12: Download key pair and Launch Instance 
 

3.2.2 Connecting to EC2 

         Before connecting to EC2 we need to convert downloaded key pair from Privacy 

Enhanced Mail(.pem) file to PuTTY Private Key(.ppk) file. For this we are using puttygen. 

We need to load .pem file and then click save private key. It will save a .ppk file in the 

current directory. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                    Figure 3.13: Load .pem file 
Windows users might have to use Putty to connect using SSH. In the local machine, 

navigate to the directory in the terminal where the key pair file was downloaded and is 

currently present. In the terminal paste the IP address and browse the .ppk file and press yes 
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if prompted with some access permission. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                          Figure 3.14: Save Private Key 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.15: Paste IP Address 
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 Figure 3.16: Browse .ppk file 
 

3.2.3 Setting up the EC2 Instance 
       The below command is to update apt package manager in Ubuntu.  

 sudo apt-get update 

The below command installs apache2, pip3, and mod-wsgi. 

 sudo apt-get install python3-pip apache2 libapache2-mod-wsgi-py3 

   Here sudo is used to provide root access whenever necessary. 

       Install virtualenv using the following command.  

 sudo pip3 install virtualenv 

A virtual environment is a tool that helps to keep dependencies required by different 

projects separate, by creating isolated python virtual environments for them, and it doesn’t 

affect the dependencies installed on the OSlevel. 

      Create a directory called django using the command:  

 mkdir django 

     Use following command to change the current directory:  

 cd django 

Here we will set up our virtual environment the following command will create the virtual 

environment with python3. 

 virtualenv myprojectenv
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       Activate the virtual environment with the command:  

 source myprojectenv/bin/activate 

       To install Django, run the following command: 

 pip install django 

      To create a django project, run the following command:  

 django-admin startproject mysite 

This will create a mysite directory in your current directory. mysite/ 

mysite/ 

init.py settings.py urls.py asgi.py wsgi.py 

manage.py 

As we need to create a user interface, html files should be present, for that create a folder 

called templates and views.py file which will take text as input and returns the summary. 

Now the projct directory is: mysite/ 

mysite/ 

init.py settings.py urls.py 

            views.py asgi.py wsgi.py 

            templates/ 

            home.html newpage.html 

            manage.py 

The outer mysite/root directory is a container for your project. Its name doesn’t matter to 

Django; you can rename it to anything you like. 

The inner mysite/directory is the actual Python package for your project. Its name is the 

Python package name you’ll need to use to import anything inside it. 

mysite/init.py: An empty file that tells Python that this directory should be considered a 

Python package. 

Use following command to change the current directory. 

 cd mysite 

To install numpy, run the following command:  

 pip installnumpy 

To install pandas, run the following command: 

 pip installpandas 

To install sklearn, run the following command:  
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 pip installsklearn 

 
manage.py: A command-line utility that lets you interact with this Django project in 

various ways. 

#!/usr/bin/env python 

"""Django's command-line utility for administrative tasks.""" 

import os 

import sys 

def main(): 

os.environ.setdefault('DJANGO_SETTINGS_MODULE', 'mysite.settings') 

try: 

        from django.core.management import execute_from_command_line 

        except ImportError as exc: 

 

           raise ImportError( 

"Couldn't import Django. Are you sure it's installed and " 

"available on your PYTHONPATH environment variable? Did you " 

"forget to activate a virtual environment?" 

           ) from exc 

          execute_from_command_line(sys.argv) 

          if __name__ == '__main__': 

          main() 

settings.py 
import os 

# Build paths inside the project like this: os.path.join(BASE_DIR, ...) BASE_DIR = 

os.path.dirname(os.path.dirname(os.path.abspath(file))) # Quick-start development settings 

- unsuitable forproduction 

# See https://docs.djangoproject.com/en/3.0/howto/deployment/checklist/ # SECURITY 

WARNING: keep the secret key used in productionsecret! 

SECRET_KEY = 'jaym2eu60-i^$nb&7&fq90@**v2x+bdrr(x-b#xmckd^j8uhvs' # 

SECURITY WARNING: don't run with debug turned on inproduction! 

DEBUG = True 

ALLOWED_HOSTS = [‘54.82.46.226’] 

# Application definition 
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   INSTALLED_APPS = [ 

'django.contrib.admin', 'django.contrib.auth', 'django.contrib.contenttypes', 

'django.contrib.sessions', 'django.contrib.messages', 'django.contrib.staticfiles', 

] 

MIDDLEWARE = [ 

'django.middleware.security.SecurityMiddleware', 

'django.contrib.sessions.middleware.SessionMiddleware', 

'django.middleware.common.CommonMiddleware' 

'django.middleware.csrf.CsrfViewMiddleware', 

'django.contrib.auth.middleware.AuthenticationMiddleware', 

'django.contrib.messages.middleware.MessageMiddleware',  

'django.middleware.clickjacking.XFrameOptionsMiddleware' 

] 

ROOT_URLCONF = 'mysite.urls' 

] 

ROOT_URLCONF = 'mysite.urls' TEMPLATES = [ 

{ 

'BACKEND': 'django.template.backends.django.DjangoTemplates', 'DIRS': [], 

'APP_DIRS': True, 'OPTIONS': { 

        'context_processors': [ 

        'django.template.context_processors.debug', 

        'django.template.context_processors.request', 

         'django.contrib.auth.context_processors.auth', 

'django.contrib.messages.context_processors.messages', 

], 

}, 

}, 

] 

WSGI_APPLICATION = 'mysite.wsgi.application' """ 

WSGI config for mysite project. 

It exposes the WSGI callable as a module-level variable named ``application``. 

For more information on this file, see 

https://docs.djangoproject.com/en/3.0/howto/deployment/wsgi/ 

""" 
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import os 

from django.core.wsgi import get_wsgi_application 

os.environ.setdefault('DJANGO_SETTINGS_MODULE', 'mysite.settings') 

application = get_wsgi_application() 

mysite/settings.py: Settings/configuration for this Django project. Django settings tell all    

about how settings work. 

urls.py 

from django.urls import path 

from . import views 

urlpatterns = [ 

path('', views.login), 

path('newpage1/',  views.new_page1,  name="my_function") 

] 

mysite/urls.py: The URL declarations for this Django project; a “table of contents” of your 

Django-poweredsite. 

Here we’ve a path for the name my_function. Here we have a new page url newpage/ and a 

function views.new_page, so the request will be redirected to the function views.new_page. 

views.py 

import pandas as pd 

import numpy as np 

import datetime 

import pandas_datareader as pdr 

from sklearn.model_selection import train_test_split 

from sklearn.svm import SVR 

from django.shortcuts import render 

def login(request): 

 return render(request, 'login.html') 

def new_page1(request): 

 open = request.GET['open'] 

 high = request.GET['high'] 

 low = request.GET['low'] 
            close = request.GET['close'] 

 text = request.GET['text'] 
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df=pdr.DataReader('FB',data_source='yahoo',start='2012-05-18',end=pd.datetime.no  

w().date()) 

 #df=pd.read_csv(r'\FB.csv') 

 forecast_out = int(text)*30 

 df['Open'] = df[['Open']].shift(forecast_out) 

 df['High'] = df[['High']].shift(forecast_out) 

 df['Low'] = df[['Low']].shift(forecast_out) 

 df['Close'] = df[['Close']].shift(forecast_out) 

 df.dropna(subset = ["Open"], inplace=True) 

 X = np.array(df.drop(['Adj Close','Volume'], 1)) 

            y = np.array(df['Adj Close'])             

           X_train,X_test,y_train,y_test=train_test_split(X,y,test_size=0.2) 

           svr_rbf=SVR(kernel='rbf',C=1e3,gamma=0.1) 

 svr_rbf.fit(X_train,y_train) 

 res=svr_rbf.predict([[float(open),float(high),float(low),float(close)]])[0] 

 Stri="Close Value for "+ text +" months is :"+ str(res) 

 return render(request, 'newpage1.html', {'data':Stri}) 

Now here we’ve a function new page which receives user request and in next line 

we’re retrieving the values entered in our home.html form. Here we’re using the request 

object’s GET method to get the text from our input textboxes in our html form. All we have 

to do is just pass the name of our textbox values inside the square brackets of GET method. 

Now we’ve all the values entered by the user inside our textbox. So now we can process the 

text, here we performed SVR algorithm and produced predicted stock value. Here we’re 

returning predicted stock value to a new html page named as newpage.html. 

asgi.py 

import os 

from django.core.asgi  

import get_asgi_application os.environ.setdefault('DJANGO_SETTINGS_MODULE', 

'mysite.settings') application = get_asgi_application() 

mysite/asgi.py: An entry-point for ASGI-compatible web servers to serve your project. 

wsgi.py 

import os 

from django.core.wsgi import get_wsgi_application 

os.environ.setdefault('DJANGO_SETTINGS_MODULE', 'mysite.settings') application = 
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get_wsgi_application() 

mysite/wsgi.py: An entry-point for WSGI-compatible web servers to serve your project. 

login.html 

<html> 

 <head> 

  <style> 

   input[type=text] {                                  

                                  width: 20%; 

                                  padding: 8px 12px; 

     margin: 7px 0; 

     box-sizing: border-box; 

     border: 3px solid #ccc; 

   -webkit-transition: 0.5s 

                                   transition: 0.5s; 

     outline: none;} 

   input[type=text]:focus { 

     border: 3px solid #555;} 

                                   select { 

     width: 8%; 

     padding: 8px 12px; 

     margin: 7px 0; 

     box-sizing: border-box; 

     border: 3px solid #ccc;} 

                                    input[type=submit] { 

                                             background-color: white; 

    color: black; 

    border: 3px solid #ccc; 

    padding: 8px 20px; 

    text-align: center; 
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    text-decoration: none; 

                                             display: inline-block; 

    font-size: 16px;     

                                             margin: 4px 2px; 

    transition-duration: 0.4s; 

    cursor: pointer;} 

                                               input[type=submit]:hover { 

      background-color: #555555; 

      color: white;} 

   .monospace { 

    font-family: "Lucida Console", Courier, monospace; 

    font-size: 50px; 

    font-weight: bold; 

    font-variant: small-caps;} 

                                      body { 

    background-color: lightblue;} 

  </style> 

 </head> 

 <body>  

  <center> 

  <form action="{% url 'my_function' %}"> 

   <br><br><br><label class="monospace">Stock Price                             

Predictor</label><br><br>    

<input type = "text" name = "open" placeholder="Open"/><br> 

<input type = "text" name = "high" step="any" placeholder="High" /><br> 

<input type = "text" name = "low" step="any" placeholder="Low" /><br> 

<input type = "text" name = "close" step="any" placeholder="Close" /><br> 

   Months:<select id="gender" name="text" placeholder="Gender"> 

   <option value="1">One</option> 

<option value="2">Two</option> 

   <option value="3">Three</option> 

<option value="4">Four</option> 
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<option value="5">Five</option> 

   <option value="6">Six</option> 

   </select><br> 

   <input type = "submit" value = "submit" /> 

  </form> 

  </center> 

 </body> 

</html> 

newpage.html 
<html> 

<body> 

<h1>Stock Price Prediction</h1> 

<p>{{ data|linebreaks }}</p> 

</body> 

</html> 

Use the following commands to migrate the database, get static files ready and to test 

run the Django inbuilt development server. 

python manage.py makemigrations pyton manage.py migrate 

python manage.py collectstatic 

python manage.py runserver 0.0.0.0:8000 

In a browser, navigate to public DNS of the instance, make sure to append port 

“8000” at the end and if everything was properly configured, it will show the home page of 

the application. 

Here ec2-54-82-46-226.compute-1.amazonaws.com:800 

This might work for some time now, but as soon as the SSH connection is 

broken/closed, or the instance is rebooted, the server will stop and thus will not respond to 

requests. To resolve this issue, we use Apache server. It means that the Apache server  

always keeps running in the background, and keeps on responding to users requesting for 

data and files. This is where the robustness of Apache server outshines the development 

server of Django. 

3.2.4: Apache Server Configuration 

Let’s edit the file where we will define our virtual host. Type the following command: 

 sudo vi /etc/apache2/sites-available/000-default.conf 
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To open the file in vim editor. Press I to start editing the file. Replace the file with the 

following configuration: 

<VirtualHost *:80> 

ServerAdmin webmaster@example.com DocumentRoot /home/ubuntu/django/mysite 

ErrorLog ${APACHE_LOG_DIR}/error.log 

CustomLog ${APACHE_LOG_DIR}/access.log combined Alias /static 

/home/ubuntu/django/mysite/static 

<Directory/home/ubuntu/django/mysite/static> 

       Require all granted 

</Directory> 

<Directory /home/ubuntu/django/mysite/mysite> 

<Files wsgi.py> 

         Require all granted 

</Files> 

</Directory> 

WSGIDaemonProcess mysite python-path=/home/ubuntu/django/mysite python- 

home=/home/ubuntu/django/myprojectenv 

WSGIProcessGroup mysite 

WSGIScriptAlias / /home/ubuntu/django/mysite/mysite/wsgi.py WSGIApplicationGroup 

 %{GLOBAL} 

</VirtualHost> 

The first line specifies that Apache will listen to port 80(default HTTP), and serve the 

files specified. Document root specifies the location of the application files. The directory 

tags are used to give Apache server the permission to access the respective directory and its 

files. The WSGI settings are required for the Django server to work. Please make sure the 

paths are correct and according to naming of directories and files in the Django project. The 

Python C extension modules, like numpy, are known to cause timeouts when used under 

mod_wsgi. To overcome that timeout issues last line is used. 

Apache Virtual Hosts are used to run more than one web site (domain) using a single 

IP address. In other words, multiple web sites(domains) but a single server. 

 cd /home/ubuntu/django/mysite 

Use the above command and navigate to the django project directory. Use the following 

commands to give the required permissions. 

 chmod 664 db.sqlite3 
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 sudo chown :www-data db.sqlite3 

 sudo chown :www-data ~/django/mysite 

With all this done, restart the apache2 server by using the following commands to give the 

required permissions. 

 chmod 664 db.sqlite3 

 sudo chown :www-data db.sqlite3 

 sudo chown :www-data ~/django/mysite 

       With all this done, restart the apache2 server by using the following command:  

 sudo service apache2 restart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 DATA PREPARATION: 
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A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every 

column of the tablerepresentsaparticularvariable,andeachrowcorresponds 

toagivenmemberofthedataset in question. The data set lists values for each of the variables, 

such as height and weight of an object, for each member of the data set. Each value is 

known as a datum. The data set may comprise data for one or more members, 

corresponding to the number of rows. 

 Data collection is critical for the accurate prediction of crime occurrences. In this 

section, we present collection methods for data from India. We employed data from seven 

domains: date, High, low, open, close, volume, adj close data. Stock market dataset from 

yahoo finance is used in CSV format. 

  Date          

  Open          

  High          

  Low           

  Close         

  Adj Close     

  Volume          
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CHAPTER-IV 

RESULTS AND DISCUSSION 
 

The Support vector Regressionmodelresultsingiving accurate result 

tothetestdata.Itpredictsthestock market valuethat is going to be happening in future. It uses 

train set to train and fit the model.The testdataistransformedandpredictstheaccurateresult. 

 

 
 

Figure 4:1: Algorithms Testing 
 
By Using Django and Aws we prepared the User Interface. 

The below figure describes that home page takes the open, close, high, low values as input in 

text boxes. 
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Figure 4.2: Home Page 
The below figure describes that new page which displays the predicted stock price of the 

inputs produced by our algorithms. 

Figure 4.3: New page displaying predicted stock price 
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CHAPTER-V 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

With the help of machine learning technology, it has become easy to find out relation and 

patterns. By measuring the accuracy of the different algorithms, we found that the most suitable 

algorithm for predicting the market price of a stock based on various data points from the 

historical data is the random forest algorithm. The algorithm will be a great asset for brokers 

and investors for investing money in the stock market since it is trained on a huge collection of 

historical data and has been chosen after being tested on a sample data. The project 

demonstrates the machine learning model to predict the stock value with more accuracy as 

compared to previously implemented machine learning models. One of the important financial 

problems is the detection of market price at its early stage. In this study, systematic efforts are 

made in designing a system which results in the prediction of stock market price. During this 

work, five machine learning classification algorithms are studied and evaluated on various 

measures. Data visualization is an important skill in applied statistics and machine learning. 

Statistics does indeed focus on quantitative descriptions and estimations of data. It provides an 

important suite of tools for gaining a qualitative understanding. This can be helpful when 

exploring and getting to know a dataset and can help with identifying patterns, corrupt data, 

outliers, and much more. With a little domain knowledge, data visualizations can be used to 

express and demonstrate key relationships in plots and charts that are more visceral to yourself 

and stakeholders than measures of association or significance. Experimental results determine 

the adequacy of the designed system with an achieved accuracy using the decision tree.
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5.2 FUTURE SCOPE 

 
 Stock market predictions depends on political statements, government 

announcements, customer reviews etc. The proposed method is purely based on historical 

data. By using all the above mentioned aspects we can prepare our model based on 

sentimental analysis as well as historical data analysis. We can also improve it by using 

neural network algorithms also. 

 In future, the designed system with the used machine learning classification 

algorithms can be used to predict the stock market value. The work can be extended and 

improved for the automation of stock market price analysis including some other machine 

learning algorithms. 
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ABSTRACT 

 
            Crime is one of the biggest and dominating problem in our society. Daily 

there is huge number of crimes committed frequently. Crimes are of different type 

– robbery, murder, rape, assault, battery, false imprisonment, kidnapping, 

homicide. Since crimes are increasing there is a need to solve the cases in a much 

faster way. Crime prediction and criminal identification are the major problems to 

the police department as there are tremendous amount of crime data that exist. 

There is a need of technology through which the case solving could be faster. The 

aim of this project is to make crime prediction using the features present in the 

dataset. The dataset is extracted from the official sites. With the help of machine 

learning algorithm, using python as core we can predict the type of crime which 

will occur in a particular area with crime percapita . 
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CHAPTER-I 

INTRODUCTION 

 INTRODUCTION 
 

Crimes are the significant threat to the human kind. There are many crimes that happen in 

regular intervals of time. Perhaps it is increasing and spreading at a fast and vast rate. Crimes 

happen from small village, town to big cities. Crimes are of different type – robbery, murder, 

rape, assault, battery, false imprisonment, kidnapping, homicide. Since crimes are increasing 

there is a need to solve the cases in a much faster way. The crime activities have been increased 

at a faster rate and it is the responsibility of police department to control and reduce the crime 

activities. Crime prediction and criminal identification are the major problems to the police 

department as there are tremendous amount of crime data that exist. There is a need of 

technology through which the case solving could befaster. 

Through many documentation and cases, it came out that machine learning and data science can 

make the work easier and faster. The aim of this project is to make crime prediction using the 

features present in the dataset. The dataset is extracted from the official sites. With the help of 

machine learning algorithm, using python as core we can predict the type of crime which will 

occur in a particular area with crime percapita. 

The objective would be to train a model for prediction. The training would be done using 

Training data set which will be validated using the test dataset. The Multi Linear Regression 

(MLR) will be used for crime prediction. Visualization of dataset is done to analyze the crimes 

which may have occurred in a particular year and based on population and number of crimes. 

This work helps the law enforcement agencies to predict and detect the crime_percapita in an 

area and thus reduces the crime rate. 

MACHINE LEARNING: 

Machine Learning is a sub-area of artificial intelligence, whereby the term refers to the ability of 

IT systems to independently find solutions to problems by recognizing patterns in databases. In 

other words: Machine Learning enables IT systems to recognize patterns on the basis of existing 
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algorithms and data sets and to develop adequate solution concepts. Therefore, in Machine 

Learning, artificial knowledge is generated on the basis of experience. 

 
In order to enable the software to independently generate solutions, the prior action of people is 

necessary. For example, the required algorithms and data must be fed into the systems in 

advance and the respective analysis rules for the recognition of patterns in the data stock must be 

defined. Once these two steps have been completed, the system can perform the following tasks 

by Machine Learning: 

 
 OBJECTIVES OF THEPROJECT 

 
 The main objective of the project is to predict the crime rate and analyze the crime rate 

to be happened in future. Based on this Information the officials can take charge and try 

to reduce the crimerate. 

 The concept of Multi Linear Regression is used for predicting the graph between the 

Types of Crimes (Independent Variable) and the Year (DependentVariable) 

 The system will look at how to convert crime information into a regression problem, so 

that it will help detectives in solving crimesfaster. 

 Crime analysis based on available information to extract crime patterns. Using various 

multi linear regression techniques, frequency of occurring crime can be predicted based 

on territorial distribution of existing data and Crimerecognition. 

 
 PROBLEMSTATEMENT 

 
The main problem is that day to day the population is going to be increased and by that the crimes are 

also going to be Increased in different areas by this the crime rate can‘t be accurately predicted by the 

officials. The officials as they focus on many issues may not predict the crimes to be happened in the 

future. The officials/police officers although they tries to reduce the crime rate they may not reduce in 

full-fledged manner. The crime rate prediction in future may be difficult for them. 
 

There has been countless of work done related to crimes. Large datasets have been reviewed, and 

information such as location and the type of crimes have been extracted to help people follow 
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law enforcements. Existing methods have used these databases to identify crime hotspots based 

on locations. There are several maps applications that show the exact crime location along with 

the crime type for any given city (see Figure 1). Even though crime locations have been 

identified, there is no information available that includes the crime occurrence date and time 

along with techniques that can accurately predict what crimes will occur in the future. 
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CHAPTER 2 

LITERATUREREVIEW 
Crime rate prediction is different in various applications, some of the studies are given below: 

C.P. Chaithanya, N. Manohar, Ajay BazilIssac, describes Text detection is the method of 

locating areas in a picture wherever, text is present. Text detection and classification in natural 

pictures is very important for several computer vision applications like optical character 

recognition, distinguish between human and machine inputs and spam removal. Currently the 

challenge in text identifying is to detect the text in natural pictures due to many factors like, low- 

quality image, unclear words, typical font, image having a lot of color stroke than the 

background color, blurred pictures due to some natural problems like rain, sunny, snow, etc. The 

main aim of this work is to identify and classify the text in natural pictures. Here system detects 

the text and finds the connected regions, chain them together in their relative position. Uses a 

text classification engine to filter chains with low classification confidence scores [1]. 

ShijuSathyadevan, Devan M.S, proposed that Day by day the crime rate is increasing 

considerably. Crime cannot be predicted since it is neither systematic nor random. Also the 

modern technologies and hi-tech methods help criminals in achieving theirmisdeeds. According 

to Crime Records Bureau crimes like burglary,arson  etc  have  been decreased while crimes like 

murder, sex abuse, gang rape etc have been increased. Even though we cannot predict who all 

may be the victims of crime but can predict the place that has probability for its occurrence. The 

predicted results cannot be assured of 100% accuracy but the results showsthat our application 

helps in reducing crime rate to a certain extent by providing security in crime sensitive areas. So 

for building such a powerful crime analytics tool we have to collect crime records and evaluate 

it .It is only within the last few decades that the technology made spatial data mining a practical 

solutionfor wide audiences of Law enforcement officials which is affordable and available. 

Since the availability of criminal data or records is limited we are collecting crime data from 

various sources like web sites, news sites, blogs, social media, RSS feeds etc. This huge data is 

used as a record for creating a crime record database. So the main challenge in front of us is 

developing a better, efficient crime pattern detection tool to identify crime patterns 

effectively[2]. 
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PAC Duijn, V Kashirin, proposed, policymakers and law enforcement agencies across the globe 

struggle to find effective strategies to control criminal networks. The effectiveness of disruption 

strategies is known to depend on both network topology and network resilience. However, as 

these criminal networks operate in secrecy, data-driven knowledge concerning the effectiveness 

of different criminal network disruption strategies is very limited. By combining computational 

modeling and social network analysis with unique criminal network intelligence data from [3]. 

Nishat Shama proposed that Criminal activities are present in every region of the world 

affecting quality of life and socio-economical development. As such, it is a major concern of 

many governments who are using different advanced technology to tackle such issues. Crime 

Analysis, a sub branch of criminology, studies the behavioral pattern of criminal activities and 

tries to identify the indicators of such events. Machine learning agents work with data and 

employ different techniques to find patterns in data making it very useful for predictive analysis. 

Lawenforcementagenciesusedifferentpatrollingstrategiesbasedontheinformationtheygetto 

keepanarea secure.A machinelearningagentcanlearnandanalyzethe patternofoccurrenceof a crime 

based on the reports of previous criminal activities and can find hotspots based on time, type or 

any other factor. This technique is known as classification and it allows to predict nominal class 

labels. Classification has been used on many different domains such as financial 

market,businessintelligence,healthcare,weatherforecastingetc.Inthisresearch, adataset from San-

Francisco Open Data[8] is used which contains the reported criminal activities in the neighbour 

hoods of the city San Francisco for a duration of 12 years. I used different classification 

techniques like Decision Tree, Naive Bayesian, Logistic Regression, k-Nearest Neighbour, 

Ensemble Methods to find hotspots of criminal activities based on the time of day. Results of 

different algorithms have been compared and most the effective approach has also been 

documented[4]. 

RiyaRahulShah proposed that Vancouver is most populated city in Canada. It is most ethnically 

diverse cities in Canada. Crime is one of the biggest and dominating problem in our society and 

its prevention is an important task [1]. Even though Vancouver known to be the safest city it is 

observed that vehicle break-ins and many more thefts is still a problem. There has been 

tremendous increase in machine learning algorithms that have made crime prediction feasible 

basedonpastdata.Theaimofthisprojectistoperformanalysisandpredictionofcrimesin 
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states using machine learning models. It focuses on creating a model that can help to detect the 

numberofcrimesbyitstypeinaparticularstate.Inthisprojectvariousmachinelearning models like K-

NN, boosted decision trees will be used to predict crimes. Area Wise geographical analysis can 

be done to understand the pattern of crimes. Various visualization techniques and plots are used 

which can help law enforcement agencies to detect and predict crimes with higher accuracy. 

This will indirectly help reduce the rates of crimes and can help to improve securities in such 

required areas[5]. 
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Collection of Data set 

Feature selection using 
information gain of features 

Train the model on train set 

Test the model using test data set 

Result analysis 

 
 
 

 METHODOLOGY: 

CHAPTER 3 

PROPOSEDMETHOD 

This project has undergone the following process: 
 
 

 

Fig3.1.1: Steps in Crime Rate prediction methodology 
 

Initially, the data set is prepared manually. After identifying the relationships and visualizing the 

data, we create a regression model for forecasting the percapita. For this model, we have used 

Multi Linear regression model. Other models such as the Linear Regression and Logistic 

Regression models were also tested, but the Multi Linear regression produced the minimal error 

while training the model. This regression model predicts the percapita of Crime rate that is going 

to be happen in future by taking different parameters. 

Logistic Regression: In statistics, the logistic model (or logit model) is used to model the 

probability of a certain class or event existing such as pass/fail, win/lose, alive/dead or 

healthy/sick. Logistic regression is a statistical model that in its basic form uses a 

logisticfunction to model a binary dependent variable, although many more complex extensions 
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   In regression analysis, logistic regression (or logit regression) is estimating the parameters of  

   a logistic model (a form of binary regression). Mathematically, a binary logistic model has 

   a dependent variable  with  two  possible  values,  such  as  pass/fail  which  is  represented   

   by    an indicator variable, where the two values are labeled "0" and"1". 

KNN:In pattern  recognition,the k-nearest  neighbors  algorithm (k-NN)   is   a non-parametric 

method used for classification and regression. In both cases, the input consists of the k closest 

training examples in the feature space. The output depends on whether k-NN is used for 

classification or regression. In k-NN classification, the output is a class membership. An object 

is classified by popurality vote of its neighbors, with the object being assigned to the class most 

common among its k nearest neighbors (k is a positive integer, typically small). If k = 1, then the 

object is simply assigned to the class of that single nearest neighbor. In k-NNregression, the 

output is the property value for the object. This value is the average of the values of knearest 

neighbors. 

Multiple linear regression (MLR), also known simply as multiple regression, is a statistical 

technique that uses several explanatory variables to predict the outcome of a response variable. 

The goal of multiple linear regression (MLR) is to model the linear relationship between the 

explanatory (independent) variables and response (dependent) variable. 

 
So far, we have seen the concept of simple linear regression where a single predictor variable X 

was used to model the response variable Y. In many applications, there is more than one factor 

that influences the response. Multiple regression models thus describe how a single response 

variable Y depends linearly on a number of predictor variables.  

In essence, multiple regression is the extension of ordinary least-squares (OLS) regression that 

involves more than one explanatory variable. 
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The Formula for Multiple Linear Regression Is 

yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

where, for i=n observations: 

yi=dependent variable 

xi =expanatory variables 

β0=y-intercept (constant term) 

βp=slope coefficients for each explanatory variable 

ϵ=the model’s error term (also known as the residuals) 

Explaining Multiple Linear Regression 

A simple linear regression is a function that allows an analyst or statistician to make predictions, 

About one variable based on the information that is known about another variable. Linear 

regression can only be used when one has two continuous variables—an independent variable 

and a dependent variable. The independent variable is the parameter that is used to calculate the 

dependent variable or outcome. A multiple regression model extends to several explanatory 

variables. 

 
The multiple regression model is based on the following assumptions: 

 
 Thereisalinearrelationshipbetweenthedependentvariablesandtheindependent 

variables.

 The independent variables are not too highly corelated with eachother.

 yi observations are selected independently and randomly from thepopulation.

 Residuals should be normally distributed with a mean of 0 and varianceσ.

 
Prediction in Multiple Linear Regression algorithm: 

Just as in simple linear regression, we may be interested to produce prediction intervals for 

specific or for general new observations. For a specific set of values of the predictor. 

x'0 = [1, x01, x02,...,x0k] 

a point estimate for a future observation y at x0 is 
y^0 = x' 0β^ 

a 100(1 − α)% prediction interval for this future observation is 

yˆ0 ± t α/2,n−k−1 /σˆ2 (1 + x'0(X' X)−1x0)  
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Initially, the data set is prepared manually. After identifying the relationships and visualizing the 

data, we create a regression model for forecasting the percapita. For this model, we have used 

Multi Linear regression model. Other models such as the Linear Regression models were also 

tested, but the 

Multi Linear regression produced the minimal error while training the model. This regression 

model predicts the percapita of Crime rate that is going to be happen in future by taking 

different parameters 

 IMPLEMENTATION: 
STATISTICAL TECHNIQUES AND VISUALIZATION 

 
Statistics is a collection of tools that you can use to get answers to important questions about 

data. You can use descriptive statistical methods to transform raw observations into information 

that you can understand and share. You can use inferential statistical methods to reason from 

small samples of data to whole domains. Statistics is a pillar of machine learning. You cannot 

develop a deep understanding and application of machine learning without it. 

Problem Framing: Requires the use of exploratory data analysis and data mining. 
 

 Data Understanding: Requires the use of summary statistics and datavisualization.

 Data Cleaning Requires the use of outlier detection, imputation andmore.

 Data Selection. Requires the use of data sampling and feature selectionmethods.

 Data Preparation. Requires the use of data transforms, scaling, encoding and much more. 

Model Evaluation. Requires experimental design and resamplingmethods.

 Model Configuration. Requires the use of statistical hypothesis tests and estimation statistics. 

Model Selection. Requires the use of statistical hypothesis tests and estimation statistics. 

Model Presentation. Requires the use of estimation statistics such as confidence intervals. 

Model Predictions. Requires the use of estimation statistics such as predictionintervals.

Machine Learning is the field of study that gives computers the ability to learn without being 

explicitly programmed. They are typically used to solve various types of life problems. The 

libraries imported in this project are 

 Numpy 

 Matplotlib 
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 Pandas 
 

Pandas: Pandas is a popular Python library for data analysis. It is not directly related to 

Machine Learning. As we know that the dataset must be prepared before training. In this 

case, Pandas comes handy as it was developed specifically for data extraction and 

preparation.Itprovideshigh-leveldatastructuresandwidevarietytoolsfordataanalysis.It 

provides many inbuilt methods for groping, combining and filteringdata. 

Numpy: Numpy is a very popular python library for large multi-dimensional array and 

matrix processing, with the help of a large collection of high-level mathematical functions. 

It is very useful for fundamental scientific computations in Machine Learning. It is 

particularly useful for linear algebra, Fourier transform, and random number capabilities. 

High-end libraries like TensorFlow uses NumPy internally for manipulation of Tensors. 

NumPy is a commonly used Python data analysis package. By using NumPy, you can 

speed up your workflow, and interface with other packages in the Python ecosystem, like 

scikitlearn, that use NumPy under the hood. NumPy was originally developed in the mid 

2000s, and arose from an even older package called Numeric. This longevity means that 

almost every data analysis or machine learning package for Python leverages NumPy in 

some way. 

Matpoltlib: Matplotlib is a very popular Python library for data visualization. Like 

Pandas, it is not directly related to Machine Learning. It particularly comes in handy when 

a programmer wants to visualize the patterns in the data. It is a 2D plotting library used for 

creating 2D graphs and plots. A module named pyplot makes it easy for programmers for 

plotting as it provides features to control line styles, font properties, formatting axes, etc. It 

provides various kinds of graphs and plots for data visualization, viz., histogram, error 

charts, bar chats,etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the plain numbers. 

Histograms and box plots can help illustrating data’s distribution. Frequency histogram, which 

shows the frequency of attribute’s values over  a  series of  intervals that covers the entire range 

of the attribute; a box plot also illustrates the distribution of the data. Here, we show accuracy 

risk prediction on various application models. A box plots is made up of thefollowing 
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values derived from the dataset: median, minimum value, maximum value, quartile 1 value, and 

quartile 2 values. In other words, descriptive statistics, histograms and box plots together help 

describe and better understand the nature of our data. 

DATA MODELING AND VISUALIZATION 
 

Dataset is a collection of related sets of information that is composed of seperate elements but 

can be manipulated as a unit by a computer. The information set contains 400 lines, each of 

them representing either a default or not a default (binary value) of crimes occurred at various 

states in the Andhra Pradesh state. Default the names of states are characterized by the 

0,1,2,3,4… based their arrangement in the dataset and labelled variables that are direct where the 

values are considered at the lowest level of granularity. After importing the data, we cleaned the 

variables and removed features with no pertinent information (same value like ‘NaN’ (Not a 

Number), for instance) . Then, we split the data into two subsets, considering 80% of the data 

and then 20% of these data was used for test purposes. The validation performance permits one 

to improve the training approach, and we use it to provide prediction performance on the test set. 

In the training set, we verify if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data mining 

technique that involves transforming raw data into an understandable format. Real-world data is 

often incomplete, inconsistent, and/or lacking in certain behaviours or trends, and is likely to 

contain many errors. Data preprocessing consists of the steps: 

1. Getdata 
 

2. Importinglibraries 
 

3. Importingdatasheet 
 

4. Checking missingdata 
 

5. Working with categoricaldata 
 

6. Splitting dataset into training and testdata 
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7. Featurescaling 
 

1. Getdata: 
 

The dataset is a collection of related sets of information that is composed of separate elements 

but can be manipulated as a unit by a computer. For this project, the dataset is prepared 

manually. 

2. Importinglibraries: 
 

To make requests to the prediction and process the returned data we will make use of few 

standard libraries Those libraries are pandas, numpy, matplotlib. The format for importing a 

library can be referred below: 
 

 
3. Importingdataset: 

 
A Pandas DataFrame will be created by loading the datasets from existing storage; storage can 

be SQL Database, CSV file, and Excel file. Pandas DataFrame can be created from the lists, 

dictionary, and from a list of dictionary etc. The csv file (dataset) is read using pandas and an 

object to the dataset is created i. e, pd. 
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A Dataframe is a two-dimensional data structure, i.e., data is aligned in a tabular fashion in rows 

and columns. In dataframe datasets arrange in rows and columns, we can store any number of 

datasets in a dataframe. We can perform many operations on these datasets like arithmetic 

operation, columns/rows selection, columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions on 

datasets. The dataset is then splitted to two sets x and y. It is done based dependent and 

independent variables. Independent variables are those variables that won’t depend on any 

corresponding values and can be directly acquired from the user. The dependent variables are 

those variables that are depended and acquired from the independent variables. Basically, the 
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dependent variables are placed in y and independent in x. The x and y sets are further used in 

visualization. The splitting of dataset into x and y is called slicing and is done with iloc[ ]. 

 
 
 

Here, report_year, population, robberies are independent variables, robberies percapita is the 

dependent variable and results in binary. The slicing and splitting results in partition in 

dependent and independent variables. This gives the splitted datasets x, y are in data frame 

format. In order to view in array format, the above statements are extended with .values. 

 

 

 



Crime Rate Prediction 

Gudlavalleru EngineeringCollege Page | 16 

 

 

 

 
 
 

4. Checking for missingvalues: 
 

The real world data may contain inconsistent, incomplete and noisy data. While applying the 

machinealgorithms,thedatasetshouldcleansed.However,itisdoneinpreprocessing.Inorderto 

remove inconsistency and incomplete data, we check for any missing values. This can be done 

using the function null(). It checks each value in each row and tells whether the dataset contains 

any missing values for all columns. The output value is Boolean (true/false). False indicates the 

value is not null and true indicates that the value ismissing. 

Eg: df.isnull( ) 
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5. Splitting dataset into training and testdata: 

 
While working with datasets, a machine learning algorithm works in two stages. We usually 

split the data around 20%-80% between testing and training stages. Under supervised learning, 

we split a dataset into a training data and test data in Python ML. A training set of 80% (1300 

robberies) and a validation set of 20% (1300 robberies). A systematic method was requiredto 

evaluate and compare the classification models to determine the performance for our specific 

problem.Thetrainsetisusedfortrainingandfittingthedatasetandtestset fortestingTherefore, 

thisstudyimplementedvalidationtominimizetheimpactofrandomvariationinthetrainingset. 
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evaluate and compare the classification models to determine the performance for our specific 

problem.Thetrainsetisusedfortrainingandfittingthedatasetandtestset fortestingTherefore, 

thisstudyimplementedvalidationtominimizetheimpactofrandomvariationinthetrainingset. 
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7. Feature Scaling: 

 
Feature scaling is a method used to standardize the range of independent variables or features of 

data.Indataprocessing,itisalsoknownasdatanormalizationandisgenerallyperformedduring the data 

preprocessingstep. 



Crime Rate Prediction 

Gudlavalleru EngineeringCollege Page | 22 

 

 

 

 

 
 



Crime Rate Prediction 

Gudlavalleru EngineeringCollege Page | 23 

 

 

 

 
 

Once a classification model is obtained using one or more ML techniques, it is important to   

estimate the classifier’s performance. The performance analysis of each proposed model is 

measured in terms of sensitivity, specificity, accuracy and area under the curve (AUC). 

Sensitivity is defined as the proportion of true positives that are correctly observed by the 

classifier, whereas specificity is given by the proportion of true negatives that are correctly 

identified. The quantitative metrics of accuracy and AUC are used for assessing the overall 

performance of a classifier. Specifically, accuracy is a measure related to the total number of 

correct predictions. 

On the contrary, AUC is a measure of the model's performance which is based on the ROC 

curve thatplotsthetradeoffsbetweensensitivityand1-specificity.wedoaccuracyscorefory_test, 

y_predict and is0.842901878914405. 

Correlation is any statistical association, though it commonly refers to the degree to which a 

pair of variables are linearly related. Correlations are useful because they can indicate a 
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predictive relationship that can be exploited in practice. 

Node-RED is a programming tool for wiring together hardware devices, APIs and online 

services in new and interesting ways. This instance is running as an IBM Cloud application, 

giving it access to the wide range of services available on the platform. More information about 

Node-RED, including documentation, can be found at 
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FIGURE: 4.1.1. 
 
 
 

TABLE 4.1.1.1 CO-RELATION ANALYSIS 
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 DATAPREPARATION: 

A data set (or dataset) is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of the 

table represents a particular variable, and each row corresponds to a given member of the 

dataset in question. The data set lists values for each of the variables, such as height and weight 

of an object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number ofrows. 

Data collection is critical for the accurate prediction of crime occurrences. In this section, we 

present collection methods for data from India. We employed data from seven domains: crime 

occurrence reports, demographic, housing, economic, education, weather, and image data. Data 

were collected from India because it has both a large population (approximately 2.7 million) and 

a high crime level (a total of 274,064 cases in 2014). There port containing crime occurrence 

data was collected from Indian Data Portal. We used the report from 2014, which contains the 

date, crime type, and Years when crimes occurred as coordinates of incidents involving crime. 
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The report lists a total of 2830 Rows of Years, Population, Crimes and per capita of Crimes and 

Crime dataset from kaggle is used in CSV format. 

 

 

 

 

 

 

 

 

 
 

Fig: 3.3.1Sample Dataset 
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

The Multi Linear Regression model results in classifying the test data. It predicts the percapita 

of crime rate that is going to be happening in future. It uses train set to train and fit the model. 

The test data is transformed and predicts the accurate result. As it is Multi Linear Regression, it 

returns the values. By this the crime rate is predicted that is going to be happening in future 

which helps the officials to reduce the crimerate. 
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By Using Django and Aws we prepared the User Interface. 
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The below figure describes that home page takes the different types of the crimes, place and year values as 
input in text boxes. 
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Fig: 4.1: Home Page 

The below figure describes that new page which displays the predicted crime rate of the inputs produced by 

our algorithms. 
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CHAPTER 5 

CONCLUSION 
With the help of machine learning technology, it has become easy to find out relation and 

patterns among various data’s. The work in this project mainly revolves around predicting the 

type of crime and crime percapita which may happen in future. Using the concept of machine 

learningwehavebuiltamodelusingtraining datasetthathaveundergonedatacleaninganddata 

transformation using Multi Linear Regression Algorithm. The model predicts the type of crime 

and Data visualization helps in analysis of data set and prediction of crimes. The graphs include 

bar, line and scatter graphs each having its own characteristics. We generated many graphs and 

found interesting statistics that helped in understanding different crime datasets that can help in 

capturing the factors that can help in keeping societysafe. 
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ABSTRACT 
 

                     Traditionally, weather forecasts are carried out with the help of broad complex physics 

models, which use various atmospheric conditions over a long period of time. Such conditions are also 

unpredictable because of weather system fluctuations, which contribute to unreliable forecasts being given 

by the models. In this work we present a weather prediction technique that uses historical data from 

multiple weather stations to train simple machine learning models that can produce realistic weather 

forecasts in a very short time for the near future. In this paper, a simulated system is developed using Data 

Analysis and Machine learning techniques such as regression and classification to predict different weather 

conditions across Indian subcontinent. Data collection from the data.gov.in, ncdc.noaa.gov and UCI 

machine learning data repository is the main source of data to be used for supervised learning. The 

parameters of existing weather conditions ex. Rainfall etc. are used to fit a model and further analyze future 

variations in the parameters using machine learning techniques and extrapolating the information. 
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                                              CHAPTER 1 

                                        INTRODUCTION 

1.1 Introduction:  
 Weather conditions around the world change rapidly and continuously. Correct 

forecasts are essential in today’s daily life. From agriculture to industry, from traveling to 

daily commuting, we are dependent on weather forecasts heavily. As the entire world is 

suffering from the continuous climate change and its side effects, it is very important to 

predict the weather without any error to ensure easy and seamless mobility, as well as 

safe day to day operations. The current weather prediction models heavily depend on 

complex physical models and need to be run on large computer systems involving 

hundreds of HPC nodes. The computational power of these large systems is required to 

solve the models that describe the atmosphere. Despite using these costly and complex 

devices, there are often inaccurate forecasts because of incorrect initial measurements of 

the conditions or an incomplete understanding of atmospheric processes. Moreover, it 

generally takes a long time to solve complex models like these. 

 Inspite of using those complex techniques, Machine learning comes with a better 

solution. As weather systems can travel a long way over time in all directions, the 

weather of one place depends on that of others considerably. In this work, we propose a 

method to utilize surrounding city’s historical weather data along with a particular city’s 

data to predict its weather condition. We combine these data and use it to train simple 

machine learning models, which in turn, can predict correct weather conditions for the 

next few days. These simple models can be run on low cost and less resource-intensive 

computing systems, yet can provide quick and accurate enough forecasts to be used in our 

day-to-day life. 

 

1.2 Objective Of This Project Work: 
The major contributions of this work include: 

(1) The utilization of machine learning in prediction of weather conditions in short 

periods of           time, which can run on less resource-intensive machines. 

 (2) Implementation of automated systems to collect historical data from a dedicated 

weather service. 
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 (3) Thorough evaluation of the proposed technique and comparison of several machine 

learning         models in the prediction of future weather conditions. 

  

1.3 Problem Statement: 
 Climate is a important aspect of human life. So, the Prediction should accurate as 

much as possible. In this paper we try to deal with the prediction of the rainfall which is 

also a major aspect of human life and which provide the major resource of human life 

which is Fresh Water. Fresh water is always a crucial resource of human survival – not 

only for the drinking purposes but also for farming and many other purposes. Making a 

good prediction of climate is always a major task now a day because of the climate 

change. A bad rainfall prediction can affect the agriculture mostly framers as their whole 

crop is depend on the rainfall and agriculture is always an important part of every 

economy. So, making an accurate prediction of the rainfall somewhat good. There are 

number of techniques are used of machine learning but accuracy is always a matter of 

concern in prediction made in rainfall. There are number of causes made by rainfall 

affecting the world ex. Drought, Flood and intense summer heat etc. And it will also 

affect water resources around the world. Based on past data we predict average rainfall of 

next year, then farmers may choose which crop will benefit them according to that 

average rainfall. We also predict tomorow’s   rainfall based on some factors.(Did it rain 

the next day? Yes or No.) 

. 
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CHAPTER 2 

REVIEW OF LITERATURE 
There are different techniques used for the prediction of rainfall such as 

Regression analysis, clustering and Artificial Neural Networks (ANN). Fundamentally, 

two approaches are used for predicting rainfall. One is Empirical approach and the other 

is Dynamical approach. The empirical approach is based on analysis of historical data of 

the rainfall and its relationship to a variety of atmospheric and oceanic variables over 

different parts of the world. The most widely used empirical approaches, which are used 

for climate prediction, are regression, artificial neural network, fuzzy logic and group 

method of data handling. On the other hand in dynamical approach, predictions are 

generated by physical models based on systems of equations that predict the evolution of 

the global climate system in response to initial atmospheric conditions [1]. The different 

rainfall estimation models were developed by Ozlem Terzi [2] by using the monthly 

rainfall data of Isparta, Senirkent, Uluborlu, Egirdir, and Yalvac stations of Turki . 

Rainfall estimation models were built using Decision Table, KStar, Multilinear 

Regression, M5’Rules, Multilayer Perceptron, RBF Network, Random Subspace, and 

Simple Linear Regression algorithms and quality of these models were tested using 

chosen coefficient of determination (R 2 ) and root mean-squared error (RMSE) which 

are the most well known and the commonly used performance criteria. Using different 

combinations of Input given to above developed Models, he has generated the MLR 

model that gives the best results to estimate rainfall over Isparta region. J.M. Spate et al 

[3] has prepared a model to measure a stream flow from the measured and estimated 

/interpolated rainfall. K-medoid algorithm on clustering has been discussed to clustering 

shapes/peaks. The paper has discussed the various classification and association rule 

extraction methods. Instead, they have selected all those catchments in their region of 

interest where high-intensity rainfall data does exist for at least some temporal interval. 

Then they applied some simple criteria to the high-intensity data; for example so much 

rain must fall in such a small time interval on a given day for that fall to be flagged as an 

intense event. Having generated a Boolean series with 1’s on every day with an intense 

event and 0’s elsewhere, they used data mining to automatically extract those 

combinations of daily data characteristics which tend to occur on a day with 1 in the 

Boolean series. 
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Pratap Singh Solanki et al [4] reviewed the studies related to use of data mining 

techniques in the field of water resource sector for Water Management. Presently, the 

Water Resource Management has become most challenging, interesting and fascinating 

domain around the world since last many years. Scientist tries to predict the Rainfall, 

Flood Warning, Water Inflow, Water Availability and Requirements etc. based on huge 

available metadata using various methods. In this article, they tried to search the use of 

data mining techniques for predicting the inflow, drought possibility, weather report, 

rainfall, evaporation, temperature, wind speed etc. This paper provides the survey of some 

literature and work done by the researchers using various algorithms and modeling 

method viz. Associations rules, Classification, Clustering, Decision Tree, and Artificial 

Neural Network etc. 

Pinky Saikia Dutta [5] in her Project, Rainfall prediction is implemented with the 

use of empirical statistical technique. She used 6 years (2007-2012) datasets such as 

minimum temperature, maximum temperature ,pressure, wind direction ,relative humidity 

etc and performed prediction of Rainfall using Multiple Linear Regression(MLR) . This 

model forecasts monthly rainfall amount in summer monsoon season (in mm). Regression 

is a statistical empirical technique that utilizes the relation between two or more 

quantitative variables on observational database so that outcome variable can be predicted 

from the others. One of the purposes of a regression model is to find out to what extent 

the outcome (dependent variable) can be predicted by the independent variables. 

Predictors selected for the model are minimum temperature, maximum temperature, mean 

sea level pressure, wind speed and rainfall. 

Jyothis Joseph [6] described empirical method technique belonging to clustering 

and classification approach. ANNs are used to implement these techniques. He used 

Relative Humidity, Pressure, Temperature, Precipitable Water, Wind Speed. In this paper 

subtractive clustering is used. Subtractive clustering is a fast, onepass algorithm for 

estimating the number of clusters and the cluster centers in a set of data. Applying 

subtractive clustering, the optimum numbers of clusters are obtained .The rainfall values 

are categorized as low, medium & heavy. The classifier model has been evaluated against 

a confusion matrix and the results have been obtained. This paper applies neural network 

for rainfall prediction. In this paper two methods such as classification and clustering are 

implemented. The neural network Bayesian regularization has been applied in the 

implementation. 
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E. Sreehari et al [8] has also discussed the various regression techniques of 

prediction. It includes the regression structure, multiple linear regression, Matrix 

formulation of Multiple Linear Regression, Steps to calculate the coefficients 

(parameters), Regression Equation using Covariance matrix method, Multi Structure 

Regression Equation. 

T.B. Trafalis et al [13] paper proposes to use a multiparametric approach by using 

Z, V, and W for precipitation prediction from the Norman, Oklahoma WSR-88D and 

applied data mining techniques to Z, V and W in order to understand the naturally 

occurring interrelationships and signatures of these data when rain is detected. It uses 

linear models and ANNs for precipitation prediction. The modeling of monthly rainfall 

prediction over Myanmar is described in detail in [14] by applying the polynomial 

regression equation. The statistical relationship between rainfall amount and other 

climatic data is searched with the use of second order MPR equation which contains 

added terms and nonlinear cross product interaction of n predictors expressing with the 

first and second power of the predictors. Then the predictors which have high 

intercorrelation with others are reduced because the presence of many highly 

intercorrelated explanatory variables may substantially increase the sampling variation of 

the regression coefficients, and not improve, or even worsen the models’ predictive 

ability. Experiments and graphs are reported for Pathein rain gauge station located in 

lower Myanmar and Magwe station located in upper Myanmar where rain fall prediction 

is needed more for agriculture planning and management. For experiments, regional 

rainfall amount taken from rain gauge stations over Myanmar and large scale data such as 

East India SST, SOI, ONI taken from various references are used as predictors. 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

In this project we used two algorithms one is regression and another one is 

classification for two datasets. Regression is used to predict average rainfall and 

classification is used for next day’s rainfall. 

Regression: 

Multiple linear regression, also known simply as multiple regression, is a 

statistical technique that uses several explanatory variables to predict the outcome of a 

response variable. The goal of multiple linear regression is to model the linear 

relationship between the independent variables and dependent variable. 

A simple linear regression is a function that allows an analyst or statistician to 

make predictions about one variable based on the information that is known about another 

variable. Linear regression can only be used when one has two continuous variables—an 

independent variable and a dependent variable. The independent variable is the parameter 

that is used to calculate the dependent variable or outcome. A multiple regression model 

extends to several explanatory variables. 

Multi Regression analysis is an extension of simple linear regression.It’s useful 

for describing and making predictions based on linear relationships between predictor 

variables (i.e independent variables) and a response variable (i.e dependent 

variable).Although multiple regression analysis is simpler than many other types 

statistical modelling methods, there are still some crucial steps that must be taken to 

ensure the validity of the results you obtain. 

Before getting into any of the model investigations, make inspect and prepare 

your data. Check it for errors, treat any missing values, and inspect outliers to determine 

their validity.   
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In reality, there are multiple factors that predict the outcome of an event. The price 

movement of Exxon Mobil, for example, depends on more than just the performance of 

the overall market. Other predictors such as the price of oil, interest rates, and the price 

movement of oil futures can affect the price of XOM and stock prices of other oil 

companies. To understand a relationship in which more than two variables are present, a 

multiple linear regression is used. 

Multiple linear regression (MLR) is used to determine a mathematical relationship 

among a number of random variables. In other terms, MLR examines how multiple 

independent variables are related to one dependent variable. Once each of the 

independent factors has been determined to predict the dependent variable, the 

information on the multiple variables can be used to create an accurate prediction on the 

level of effect they have on the outcome variable. The model creates a relationship in the 

form of a straight line (linear) that best approximates all the individual data points. 

Regression residuals must be normally distributed. A linear relationship is 

assumed between the dependent variable and the independent variables. The residuals are 

homoscedastic and approximately rectangular-shaped. 

 At the center of the multiple linear regression analysis is the task of fitting a 

single line through a scatter plot.  More specifically the multiple linear regression fits a 

line through a multi-dimensional space of data points.  The simplest form has one 

dependent and two independent variables.  The dependent variable may also be referred 

to as the outcome variable or regressand.  The independent variables may also be referred 

to as the predictor variables or regressors. 

There are 3 major uses for multi linear regression analysis: 

 First, it might be used to identify the strength of the effect that the independent 

variables have on a dependent variable. 

Second, it can be used to forecast effects or impacts of changes.  That is, multiple 

linear regression analysis helps us to understand how much will the dependent variable 

change when we change the independent variables.  For instance, a multiple linear 
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regression can tell you how much GPA is expected to increase (or decrease) for every one 

point to increase (or decrease) in IQ. 

Third, multi linear regression analysis predicts trends and future values.  The 

multiple linear regression analysis can be used to get point estimates.   

When selecting the model for the multi linear regression analysis, another 

important consideration is the model fit.  Adding independent variables to a multiple 

linear regression model will always increase the amount of explained variance in the 

dependent variable. Therefore, adding too many independent variables without any 

theoretical justification may result in an over-fit model. Multiple Linear Regression 

Analysis consists of more than just fitting a linear line through a cloud of data points.  It 

consists of 3 stages, analysing the correlation and directionality of the data and estimating 

the model, i.e., fitting the line, and (3) evaluating the validity and usefulness of the model. 

Multi linear regression model would take the form: 

yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 where, for i=n observations: 

 yi=dependent variable 

 xi=explanatory variables 

 β0=y-intercept (constant term) 

 βp=slope coefficients for each explanatory variable 

 ϵ=the model’s error term (also known as the residuals) 

 x1, x2, …, xk are the predictors in the multiple regression model. 

 

 

Advantages of MultiLinear Regression 

 This model takes less time to predict the results. 

 It gives accurate results. 
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 The algorithm used in this system easy to implement and it is also applicable to 

large datasets. 

 Here we focus on groups of states with similar profiles so the result is accurate.  

 In statistics, the mean squared error (MSE) or mean squared deviation (MSD) of an 

estimator (of a procedure for estimating an unobserved quantity) measures the average of 

the squares of the errors — that is, the average squared difference between the estimated 

values and what is actually estimated. 

Multiple linear regression can model more complex relationship which comes from 

various features together. They should be used in cases where one particular variable is 

not evident enough to map the relationship between the independent and the dependent 

variable. 

The graph show the relationship between the no of miles driven, alcohol consumption, 

first times driven, speed.  

When selecting the model for the multiple linear regression analysis, another important 

consideration is the model fit.  Adding independent variables to a multiple linear 

regression model will always increase the amount of explained variance in the dependent 

variable. Therefore, adding too many independent variables without any theoretical 

justification may result in an over-fit model. Multiple Linear Regression Analysis consists 

of more than just fitting a linear line through a cloud of data points.  It consists of 3 stages 

analyzing the correlation and directionality of the data and estimating the model, i.e., 

fitting the line, and (3) evaluating the validity and usefulness of the model. 
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A working example of machine learning.The business objective in this particular case 

was to avoid by predicting due to percentage of no of miles before they occurring the road 

accidents. To do this, we trained a machine learning model on the thousands of past data 

with the number of rows generated by the thousands of states. That trains to identify the 

characteristic signature that had preceded historical failure events. 

We built our model using a training data set of historical observations — percentage no of 

miles data from trains that we labelled with outcomes extracted from dependent variable 

and operations logs. For the historical data, we know whether the accidents occurred or 

not based on the percentage number of miles. 

In fact, we didn’t use all of our labelled historical data to train our model. That means that 

we have a set of data unseen to the model that we can use to test the accuracy prediction 

of our model. 

 

You can see that our model is 84 percent accurate in predicting failures — that is, we 

correctly predicted that a failure would occur where one subsequently did occur within 

the next 36 hours in 443 out of 525 (82+443) cases. That’s a pretty good accuracy rate for 

this sort of model — and certainly accurate enough for the model to be useful for our 

customer. 

 

Just as important as the overall accuracy, however, are the number of so-called type-one 

errors (false positives) and type-two errors (false negatives). In our case, we incorrectly 

predict 54 failures where none occur. These errors represent 54 situations where we might 

potentially have withdrawn a train from service for maintenance it did not need. Equally, 

there are 82 type-two errors. That means that for every 14,014 (13,435+54+82+443) trips 
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made by our trains, we should anticipate that they will unexpectedly fail on 82 occasions,  

0.6 percent of the time. 

Classification : 

 A Classification algorithm, in general, is a function that weighs the input 

features so that the output separates one class into positive values and the other into 

negative values. Here we have the types of classification algorithms in Machine Learning: 

i. Logistic Regression 

ii. Support Vector machines 

iii. k-Nearest Neighbor 

iv. Random Forest 

v. Decision Trees 

i) Logistic Regression 
Logistic regression is one of the simpler classification models. Because of its 

parametric nature it can to some extent be interpreted by looking at the parameters 

making it useful when experimenters want to look at relationships between variables. A 

parametric model can be described entirely by a vector of parameters = (0, 1... p). An 

example of a parametric model would be a straight-line y = kx + m where the parameters 

are k and m. With known parameters the entire model can be recreated. Logistic 

regression is a parametric model where the parameters are coefficients to the predictor 

variables written as 0 +1 +X1 + ...PXp Where 0 is called the intercept. For convenience 

we instead write the above sum of the parameterized predictor variables in vector form as 

X. The name logistic regression is a bit unfortunate since a regression model is usually 

used to find a continuous response variable, whereas in classification the response 

variable is discrete. The term can be motivated by the fact that we in logistic regression 

found the probability of the response variable belonging to a certain class, and this 

probability is continuous.Logistic regression models the data using the sigmoid function. 
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Fig 3.1: Logistic Regression 

ii) Support Vector Machines (SVM) 
SVM have attracted a great deal of attention in the last decade and actively tested 

to various domains applications. SVMs are mostly used for learning classification, 

regression or ranking function. SVM are based on statistical learning theory and structural 

risk minimization principal and have the intent of determining the location of decision 

boundaries also known as hyper plane that produce the optimal separation of classes. 

SVM is the most robust and exact classification technique, there are many problems. The 

data analysis in SVM is based on convex quadratic programming, and it is 

computationally costly, as solving quadratic programming methods require large matrix 

operations as well as time consuming numerical Computations. 

 

 

Fig 3.2: SVM 
iii) k-Nearest Neighbor 

K-Nearest Neighbors (KNN) is one of the simplest algorithms used in Machine 

Learning for regression and classification problem. KNN algorithms use data and classify 

new data points based on similarity measures (e.g. distance function). Classification is 

done by a majority vote to its neighbors. The data is assigned to the class which has the 

nearest neighbors. As you increase the number of nearest neighbors, the value of k, 

accuracy might increase. 
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K- nearest neighbor classifier predict the class label of an unknown instance by 

obtaining the K- nearest neighbor’s class. The new instance will be the labeled with the 

class of the highest frequency form the K most similar instances. 

 

Fig 3.3: K-NN 

 iv)Decision Tree 
Decision Trees are a type of Supervised Machine Learning (that is you explain 

what the input is and what the corresponding output is in the training data) where the data 

is continuously split according to a certain parameter. The tree can be explained by two 

entities, namely decision nodes and leaves. The leaves are the decisions or the final 

outcomes. And the decision nodes are where the data is split. 
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Fig 3.4:Decision Tree 

v) Random Forest 
Random forests is a machine learning regression method for classification that 

drive by constructing liver data into a multitude of decision trees at training time and 

outputting the class that is the mode of the classes output by individual trees . It is 

unexcelled in accuracy among current algorithms. It output classification efficiently on 

large liver dataset. It can handle thousands of input attributers without variable deletion. It 

gives estimates of what variables are important in the classification. Random Forests 

grows many classification trees. To classify a new liver object from an input vector, put 

the input vector down each of the trees in the forest. Each tree gives a classification, and 

says the tree "votes" for that class. The forest chooses the classification having the most 

votes). 

 
Fig 3.5: Random Forest 
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From the above algorithms, we consider Decision Tree Algorithm because this project 

depends on human decision that is whether a person able to buy a bike or not.  

 

 
   Fig 3.6: Proposed method 

 

 

 

3.1.1Decision Tree algorithm 

 Decision Tree is a supervised learning technique that can be used for both 

classification and Regression problems, but mostly it is preferred for solving 

Classification problems. It is a tree-structured classifier, where internal nodes 

represent the features of a dataset, branches represent the decision rules and each 

leaf node represents the outcome. 

 In a Decision tree, there are two nodes, which are the Decision Node and Leaf 

Node. Decision nodes are used to make any decision and have multiple branches, 

whereas Leaf nodes are the output of those decisions and do not contain any 

further branches. 

 The decisions or the test are performed on the basis of features of the given 

dataset. 
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 It is a graphical representation for getting all the possible solutions to a 

problem/decision based on given conditions. 

 It is called a decision tree because, similar to a tree, it starts with the root node, 

which expands on further branches and constructs a tree-like structure. 

 In order to build a tree, we use the CART algorithm, which stands for 

Classification and Regression Tree algorithm. 

 A decision tree simply asks a question, and based on the answer (Yes/No), it 

further split the tree into sub-trees. 

 

 

3.2 IMPLEMENTATION: 

In order to implement our model we have to follow the following steps: 

Step 1: Importing Libraries 

We used pandas, numpy and Multilinear Regression classifier for prediction. Pandas will 

be used for performing operations on data frames. Further, more using numpy, we will 

perform necessary mathematical operations. 

 

 

Numpy: 

 Numpy is a Python package which stands for Numerical Python. It is the core 

library for scientific computing, which contains a powerful n-dimensional array object, 

provide tools for integrating C, C++ etc. It is also useful in linear algebra, random number 

capability etc. 

Numpy is a general-purpose array-processing package. It provides a high-

performance multidimensional array object, and tools for working with these arrays. It is 

the fundamental package for scientific computing with python. Besides its obvious 

scientific uses, Numpy can also be used as an efficient multi-dimensional container of 

generic data. 

Array in Numpy is a table of elements (usually numbers), all of the same type, 

indexed by a tuple of positive integers. In Numpy, number of dimensions of the array is 
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called rank of the array. A tuple of integers giving the size of the array along each 

dimension is known as shape of the array. An array class in Numpy is called as ndarray. 

Elements in Numpy arrays are accessed by using square brackets and can be initialized by 

using nested Python. 

 

Pandas: 

Pandas is an open-source Python Library providing high-performance data 

manipulation and analysis tool using its powerful data structures. The name Pandas is 

derived from the word Panel Data an Econometrics from Multidimensional data. 

In 2008, developer Wes McKinney started developing pandas when in need of 

high performance, flexible tool for analysis of data. 

Prior to Pandas, Python was majorly used for data munging and preparation. It 

had very little contribution towards data analysis. Pandas solved this problem. Using 

Pandas, we can accomplish five typical steps in the processing and analysis of data, 

regardless of the origin of data load, prepare, manipulate, model, and analyze. 

Python with Pandas is used in a wide range of fields including academic and 

commercial domains including finance, economics, Statistics, analytics, etc. 

Matplotlib: 

Matplotlib is a 2d plotting library which produces publication quality figures in a variety 

of hardcopy formats and interactive environments. Matplotlib can be used in Python 

scripts, Python and IPython shell, Jupyter Notebook, web application servers and GUI 

toolkits. 

matplotlib.pyplot is a collection of functions that make matplotlib work like MATLAB. 

Majority of plotting commands in pyplot have MATLAB. 

Matplotlib is designed to be as usable as MATLAB, with the ability to use Python, and 

the advantage of being free and open-source. Several toolkits are available which extend 
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Matplotlib functionality. Some are separate downloads, others ship with the Matplotlib 

source code but have external dependencies. 

� Basemap: map plotting with various map projections, coastlines, and political 

boundaries.  � Cartopy: a mapping library featuring object-oriented map projection 

definitions, and arbitrary point, line, polygon and image transformation capabilities. 

(Matplotlib v1.2 and above) . 

Excel tools: utilities for exchanging data with Microsoft Excel • GTK tools: interface to 

the GTK+ library. 

Visualization with Matplotlib-  One of Matplotlib‘s most important features is its ability 

to play well with many operating systems and graphics backends. Matplotlib supports 

dozens of backends and output types, which means you can count on it to work regardless 

of which operating system you are using or which output format you wish. This cross-

platform, everything-to-everyone approach has been one of the great strengths of 

Matplotlib. It has led to a large user base, which  in turn has led to an active developer 

base and Matplotlib‘s powerful tools and ubiquity within the scientific Python world.   

In recent years, however, the interface and style of Matplotlib have begun to show their 

age. Newer tools like ggplot and ggvis in the R language, along with web visualization 

toolkits based on D3js and HTML5 canvas, often make Matplotlib feel clunky and old-

fashioned. Still, I'm of the opinion that we cannot ignore Matplotlib's strength as a well-

tested, crossplatform graphics engine. Recent Matplotlib versions make it relatively easy 

to set new global plotting styles (see Customizing Matplotlib: Configurations and Style 

Sheets), and people have been developing new packages that build on its powerful 

internals to drive Matplotlib via cleaner, more modern APIs—for example, Seaborn 

(discussed in Visualization With Seaborn), ggpy, HoloViews, Altair, and even Pandas 

itself can be used as wrappers around Matplotlib's API. Importing Matplotlib  - Just as we 

use the npshorthand for NumPy and the pd shorthand for Pandas, we will use some 

standard shorthands for Matplotlib imports. 

Sklearn : 
 Scikit-learn is a free machine learning library for Python. It features various algorithms like 

support vector machine, random forests, and k-neighbours, and it also supports Python numerical and 

scientific libraries like NumPy and SciPy. 
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Seaborn: 

 Seaborn is a wonderful visualization library provided by python. It has several 

kinds of plots through which it provides the amazing visualization capabilities. Some of 

them include count plot, scatter plot, pair plots, regression plots, matrix plots and much 

more. 

 Seaborn is a library for making statistical graphics in Python. It is built on top 

of matplotlib and closely integrated with pandas data structures. 

Here is some of the functionality that seaborn offers: 

 A dataset-oriented API for examining relationships between multiple variables 

 Specialized support for using categorical variables to 

show observations or aggregate statistics 

 Options for visualizing univariate or bivariate distributions and 

for comparing them between subsets of data 

 Automatic estimation and plotting of linear regression models for different 

kinds dependent variables 

 Convenient views onto the overall structure of complex datasets 

 High-level abstractions for structuring multi-plot grids that let you easily 

build complex visualizations 

 Concise control over matplotlib figure styling with several built-in themes 

 Tools for choosing color palettes that faithfully reveal patterns in your data 

Seaborn aims to make visualization a central part of exploring and understanding data. 

Its dataset-oriented plotting functions operate on dataframes and arrays containing whole 

datasets and internally perform the necessary semantic mapping and statistical 

aggregation to produce informative plots. 
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Step 2: Reading the dataset 

 To pick the right variables, you have got to have a basic understanding of your 

dataset, enough to know that your data is relevant, high quality, and of adequate volume. 

As part of your model building efforts, you will be working to select the best predictor 

variables for your model. 

 

                                             Fig1: dataset for regression 
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                                       Fig2: dataset  for classification  

 

 Step3:Checking for null values: 

Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handle the problem when we come across them. Obviously you could remove the entire 

line of data but what if you are unknowingly removing crucial information? Of course we 

would not want to do that. One of the most common idea to handle the problem is to take a 

mean of all the values of the same column and have it to replace the missing data. 
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                                                            First dataset null values 

Feature % of Null values 
Sunshine 43% 

Evaporation 48% 
Cloud3pm 40% 
Cloud9am 38% 

Null values for second data set. 

Step4: Data Preprocessing 

 Data preprocessing is a data mining technique that involves transforming raw data 

into an understandable format. Real-world data is often incomplete, inconsistent, and/or 

lacking in certain behaviors or trends, and is likely to contain many errors. We have 

carried below preprocessing steps. 
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Missing Values: 

we learned that we have few instances with null values. Hence, this becomes one 

of the important step. To impute the missing values, we will group our instances  thereby 

replace the null values by their respective mean values. 

Step5:Finding correlation coefficent for all column pairs 

We can already see some potentially interesting relationships between the target variable 

(the number of fatal accidents) and the feature variables (the remaining three columns). 

To quantify the pairwise relationships that we observed in the scatter plots, we can 

compute the Pearson correlation coefficient matrix. The Pearson correlation coefficient is 

one of the most common methods to quantify correlation between variables, and by 

convention, the following thresholds are usually used: 

 0.2 = weak 

 0.5 = medium 

 0.8 = strong 

 0.9 = very strong 

Step6: Training and Test Sets: Splitting Data 

The module introduced the idea of dividing your data set into two subsets: 

training set—a subset to train a model. 

Test set—a subset to test the trained model. 

You could imagine slicing the single data set as Slicing a single data set into a training set 

and test set. 

Make sure that your test set meets the following two conditions: 

Is large enough to yield statistically meaningful results. 
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Is representative of the data set as a whole. In other words, don’t pick a test set with 

different characteristics than the training set. 

Assuming that your test set meets the preceding two conditions, your goal is to 

create a model that generalizes well to new data. Our test set serves as a proxy for new 

data. For example, consider the following figure. Notice that the model learned for the 

training data is very simple. This model doesn’t do a perfect job—a few predictions are 

wrong. However, this model does about as well on the test data as it does on the training 

data. In other words, this simple model does not overfit the training data. 

 Validating the trained model against test data. Never train on test data. If 

you are seeing surprisingly good results on your evaluation metrics, it might be a sign that 

you are accidentally training on the test set. For example, high accuracy might indicate 

that test data has leaked into the training set. 

For example, consider a model that predicts whether an email is spam, using the 

subject line, email body, and sender’s email address as features. We apportion the data 

into training and test sets, with an 80-20 split. After training, the model achieves 99% 

precision on both the training set and the test set. We’d expect a lower precision on the 

test set, so we take another look at the data and discover that many of the examples in the 

test set are duplicates of examples in the training set (we neglected to scrub duplicate 

entries for the same spam email from our input database before splitting the data). We’ve 

inadvertently trained on some of our test data, and as a result, we’re no longer accurately 

measuring how well our model generalizes to new data. 

X = df.iloc[:, :-1].values 

y = df.iloc[:, 8].values 

Scikit-learn provides a range of supervised and unsupervised learning algorithms 

via a consistent interface in Python. It is licensed under a permissive simplified BSD 

license and is distributed under many Linux distributions, encouraging academic and 

commercial use. The library is built upon the SciPy (Scientific Python) that must be 

installed before you can use scikit-learn. 

From sklearn.cross_validation import train_test_split 
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X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) 

The algorithm can be used for predicting an output vector y given an input matrix X. In 

the first step a tree ensemble is generated with gradient boosting. The trees are then used 

to form rules, where the paths to each node in each tree form one rule. A rule is a binary 

decision if an observation is in a given node, which is dependent on the input features that 

were used in the splits. The ensemble of rules together with the original input features are 

then being input in a L1-regularized linear model, also called Lasso, which estimates the 

effects of each rule on the output target but at the same time estimating many of those 

effects to zero. 

You can use rule fit for predicting a numeric response (categorial not yet implemented). 

The input has to be a numpy matrix with only numeric values. 
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Step7:Visualization 
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Step 8: Model Fitting 

from sklearn.linear_model import LinearRegression 

LinearRegression fits a linear model with coefficients w = (w1, …, wp) to minimize the 

residual sum of squares between the observed targets in the dataset, and the targets 

predicted by the linear approximation. 

 

 

 

Step9:Predicting Results 

 Confusion Matrix 

  It gives us a matrix as output and describes the complete performance of the 

model. It focuses on True Positives - the cases in which we predicted YES and the actual 

output was also YES; True Negatives - the cases in which we predicted NO and the actual 

output was NO; False Positives - the cases in which we predicted YES and the actual 

output was NO; False Negatives - the cases in which we predicted NO and the actual 

output was YES. 
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3.3 DATA PREPARATION: 
  The dataset what we have used contains several rows and we have to identify the 

rows which are important to do prediction before doing any analysis the data that contains 

columns like as follows, 

The data set consists of 23 features and 142k instances. Below are the features. 

Feature                                               Description 
MinTemp                             The minimum temperature in degrees Celsius 
MaxTemp                             The maximum temperature in degrees Celsius 
Rainfall                             The amount of rainfall recorded for the day in mm 
Evaporation                             The so-called Class A pan evaporation (mm) in the 24 hours to 9am 
Sunshine                                                The number of hours of bright sunshine in the day. 
WindGustDir                             The direction of the strongest wind gust in the 24 hours to midnight 

WindGustSpeed                                    The speed (km/h) of the strongest wind gust in the 24 hours to 
midnight 

WindDir9am                               Direction of the wind at 9am 
WindDir3pm                             Direction of the wind at 3pm 
WindSpeed9am                             Wind speed (km/hr) averaged over 10 minutes prior to 9am 
WindSpeed3pm                             Wind speed (km/hr) averaged over 10 minutes prior to 3pm 
Humidity9am                             Humidity (percent) at 9am 
Humidity3pm                             Humidity (percent) at 3pm 
Pressure9am                             Atmospheric pressure (hpa) reduced to mean sea level at 9am 
Pressure3pm                             Atmospheric pressure (hpa) reduced to mean sea level at 3pm 
Cloud9am                             Fraction of sky obscured by cloud at 9am. 
Cloud3pm                             Fraction of sky obscured by cloud at 3pm. 
Temp9am                             Temperature (degrees C) at 9am 
Temp3pm                             Temperature (degrees C) at 3pm 
RainToday                             1 if precipitation exceeds 1mm, otherwise 0 
RISK_MM                             The amount of next day rain in mm. 
RainTomorrow                             The target variable. Did it rain tomorrow? 
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 Categorical Values: 

Categorical feature is one that has two or more categories, but there is no intrinsic 

ordering to the categories. We have a few categorical features - WindGustDir, 

WindDir9am, WindDir3pm with 16 unique values. Now it gets complicated for machines 

to understand texts and process them, rather than numbers, since the models are based on 

mathematical equations and calculations. Hence we have done label encoding and Onehot 

Encoding. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Experimental Analysis: 

 In this work we used two algorithms, multiple linear regression for predicting 

annual rainfall and classification for next day’s rainfall prediction. Here we will have 

comparision between them. 

With the issues with our original dataset, we learned many things considering all 

the preprocessing steps that we carried to rectify them. The first important thing we 

learned is the importance of knowing your data. While imputing the missing value, we 

grouped two other features and calculated the mean instead of directly calculating the 

mean for all the instances. This way our imputed values were closer to the correct 

information. Another thing we learned is about the leaky features. While exploring our 

data, we came to that one of our feature (RiskMM) was used for generating the target 

variable and hence it made no sense to use this feature for predictions. 

In classification we have tried logistic regression, random forest, Decision tree, 

SVM, KNN. Among them we came to know that in a few cases we have achieved higher 

accuracy (Decision Tree) clearly implying the classic case of overfitting. We also 

observed that the performance of classifiers varied with different input data. To count a 

few, Logistic Regression performed best with undersampled data whereas it performed 

worst with oversampled data; same goes with KNN, it performed best with oversampled 

data and worst with undersampled data. Hence we can say that the input data has a very 

important role here.  

 

Under sampled data 
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Over sampled Data 

 

Using multilinear regression: 

 In the dataset the attributes are subdivisions, years and months from January to 

December. Here we have taken months as x-attributes and predicted the annual rainfall(y-

attribute). 
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Using Classification: 

 By using classification we predict next day’s rainfall by taking some factors like 

temperature, humidity sunshine, evaporation. It gives output as “1”, if there is chance of 

rainfall else it gives “0”. 
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CHAPTER 5 

Conclusion 

 

In this work, we presented a technology to utilize machine learning techniques to 

provide weather forecasts. Machine learning technology can provide intelligent models, 

which are much simpler than traditional physical models. They are less resource-hungry 

and can easily be run on almost any computer including mobile devices. Our evaluation 

results show that these machine learning models can predict weather features accurately 

enough to compete with traditional models.  

A look into multilinear regression which includes the investigation of the subject, 

information mining methods, information mining forms, information mining calculations 

and its usage bitterly to make it more intelligent to the clients. Presenting the crude 

information subsequent to preparing and executing the information mining procedures in 

intuitive way to the clients for better understanding.   

We explored and applied several preprocessing steps and learned there impact on 

the overall performance of our classifiers. We also carried a comparative study of all the 

classifiers with different input data and observed how the input data can affect the model 

predictions 
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CHAPTER 6 
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ABSTARCT 
Natural Language Processing is a vital field of research having applications in different 

subjects. Text Classification is a part of NLP where the text is converted into a machine-

readable form by performing various methods. Tokenizing, part-of-speech tagging, 

stemming, chunking are some of the text classification methods. Implementing these 

methods on our data gives us a classified data on which we will train the model to detect 

spam and ham messages using Scikit-Learn Classifiers. We proposed a model to solve the 

issue of classifying messages as spam or ham by experimenting and analyzing the relative 

strengths of several machine learning algorithms such as K-Nearest Neighbors (KNN), 

Decision Tree Classifier, Random Forest Classifier, Logistic Regression, SGD Classifier, 

Multinomial Naive Bayes(NB), Support Vector Machine(SVM) to have a logical 

comparison of the performance measures of the methods we utilized in this research. The 

algorithm we proposed achieved an average accuracy of 98.49% with SVM model on 

‘SMS Spam Collection’ dataset. 
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                                            CHAPTER 1 

                                         INTRODUCTION 

    1.1 Introduction:  

User get hundreds of messages from unknown sources and our inbox is filled with 

unwanted emails. These unwanted messages are called spam and essential messages 

are called ham mails. This model that will categorize messages in mobile devices as 

spam or ham. In order to achieve this, data from the messages is to be collected first 

and natural language processing techniques are to be applied on it. The spam filtering 

among messages helps the mobile user to have a good visualization of the inbox. 

Unnecessary messages will be marked as spam so users need not waste their time 

reading them. In this project , propose to classify data in the messages as either spam 

(unwanted) or ham(wanted) messages. We devised our own spam detector.  

Natural Language Processing is a vital field of research having applications in 

different subjects. Text Classification is a part of NLP where the text is converted into 

a machine-readable form by performing various methods. Tokenizing, part-of-speech 

tagging, stemming, chunking are some of the text classification methods. 

Implementing these methods on our data gives us a classified data on which we will 

train the model to detect spam and ham messages using Scikit-Learn Classifiers. We 

proposed a model to solve the issue of classifying messages as spam or ham by 

experimenting and analyzing the relative strengths of several machine learning 

algorithms such as K-Nearest Neighbors (KNN), Decision Tree Classifier, Random 

Forest Classifier, Logistic Regression, SGD Classifier, Multinomial Naive 

Bayes(NB), Support Vector Machine(SVM) to have a logical comparison of the 

performance measures of the methods we utilized in this project. 
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1.2 Objectives of the project: 

1.  The main objective of this project is to develop a prototype spam detection using 

natural language processing techniques. 

2. Proposed model is to classify data in the messages as either spam (unwanted) or 

ham(wanted) messages. 

3. proposed a model to solve the issue of classifying messages as spam or ham by 

experimenting and analyzing the relative strengths of several machine learning 

algorithms. 

4. Text Classification is a part of NLP where the text is converted into a machine-

readable form by performing various methods. Tokenizing, part-of-speech tagging, 

stemming, chunking are some of the text classification methods. 

5. Analyzing the relative strengths of several machine learning algorithms such as K-

Nearest Neighbors (KNN), Decision Tree Classifier, Random Forest Classifier, 

Logistic Regression, SGD Classifier, Multinomial Naive Bayes(NB), Support Vector 

Machine(SVM) to have a logical comparison of the performance measures of the 

methods we utilized in this project. 

1.3 Problem Statement: 

Spam mails can be referred as unsolicited bulk email. These messages are used to advertise 

products and services for phishing purposes or to lead recipients to malicious sites with 

unethical intentions. Although numerous techniques to block spam e-mails have been 

developed, user still receive them quite often. The reason behind this is mainly ability of the 

spammers to manipulate the filters. Therefore present a method based on Natural Language 

Processing (NLP) for the filtration of spam emails in order to enhance online security. The 

technique presented in this project  is a stepwise approach which blocks spam emails based 

on the sender as well as the content of the mail. 
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                                                CHAPTER 2 

                             LITERATURE REVIEW 

The spam filtering among messages helps the mobile user to have a good visualization of the 

inbox. Unnecessary messages will be marked as spam so users need not waste their time 

reading them. In this paper, we propose to classify data in the messages as either spam 

(unwanted) or ham(wanted) messages. We devised our own spam detector.  

Spam mails can be referred as unsolicited bulk email. These messages are used to advertise 

products and services for phishing purposes or to lead recipients to malicious sites with 

unethical intentions. Although numerous techniques to block spam e-mails have been 

developed, user still receive them quite often. The reason behind this is mainly ability of the 

spammers to manipulate the filters. Therefore we present a method based on Natural 

Language Processing (NLP) for the filtration of spam emails in order to enhance online 

security. The technique presented in this project  is a stepwise approach which blocks spam 

emails based on the sender as well as the content of the mail. 
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                                          CHAPTER 3 

                                    PROPOSED METHOD 

3.1 METHODOLOGY : 

Spam is unsolicited bulk messages that are not required for the users but are forced into their 

inbox. Spams  are sent mostly by advertisers, tricksters or by fraud people. Understanding if a 

message is spam or not can be easily done by reading it once. Our purpose is to detect spam 

by using various algorithms and measuring their accuracy to find the best fitting algorithm. 

The common classical approaches which use white-lists and black-lists methods do not work 

properly as they are only capable of blocking an entire server (source) from sending 

messages, that may contain some important messages (false positives). Therefore, spam 

filtration is to be done using text classification techniques. In our experiments we performed 

text pre-processing in the first part which gives the annotated data that is split into two parts 

called training set and testing set to check the accuracy. The below figure represents the flow 

of training and testing on the data using various algorithms. 

Machine Learning (ML) is a vast interdisciplinary field which builds upon concepts from 

computer science, statistics, cognitive science, engineering, optimization theory and many 

other disciplines of mathematics and science . There are numerous applications for machine 

learning but data mining is most significant among all . Machine learning can mainly 

classified into two broad categories include supervised machine learning and unsupervised 

machine learning.  

Unsupervised machine learning used to draw conclusions from datasets consisting of input 

data without labeled responses  or we can say in unsupervised learning desired output is not 

given. Supervised machine learning techniques attempt to find out the relationship between 

input attributes (independent variables) and a target attribute (dependent variable) . 

Supervised techniques can further classified into two main categories; classification and 

regression. In regression output variable takes continuous values while in classification 

output variable takes class labels .  
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Classification: 

 Although there are variety of available techniques for machine learning but classification is 

most widely used technique. Classification is an admired task in machine learning especially 

in future plan and knowledge discovery. Classification is categorized as one of the supreme 

studied problems by researchers of the machine learning and data mining fields . 

Although classification is well known technique in machine learning but it suffers with issues 

like handling missing data.Some of potential reasons of missing data are presented in  

includes Non entry of record due to misconception, data recognized irrelevant at the time of 

entry, data removal because of deviation with other documented data and equipment 

malfunction. Missing data problem can overcome by approaches  like the omitting data, swap 

whole omitting values with an individual global constant, swap an omitting value with its 

feature mean for the given class, manually observe samples with omitting values and insert a 

feasible or probable value. In this project  will focus only on some selected classification 

methods. 

Classification is a process of categorizing a given set of data into classes, It can be performed 

on both structured or unstructured data. The process starts with predicting the class of given 

data points. The classes are often referred to as target, label or categories. 

The classification predictive modeling is the task of approximating the mapping function 

from input variables to discrete output variables. The main goal is to identify which 

class/category the new data will fall into. 

Predictive modelling is the problem of developing a model using historical data to make a 

prediction on new data where we do not have the answer. Classification predictive modelling 

is the task of approximating a mapping function (f) from input variables (X) to discrete 

output variables (y). The output variables are often called labels or categories. The mapping 

function predicts the class or category for a given observation. 
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                                              Fig 3.1: classifier for spam detection 

Types Of Learners In Classification 

 Lazy Learners – Lazy learners simply store the training data and wait until a testing 

data appears. The classification is done using the most related data in the stored 

training data. They have more predicting time compared to eager learners. Eg – k-

nearest neighbor, case-based reasoning. 

 Eager Learners – Eager learners construct a classification model based on the given 

training data before getting data for predictions. It must be able to commit to a single 

hypothesis that will work for the entire space. Due to this, they take a lot of time in 

training and less time for a prediction. Eg – Decision Tree, Naive Bayes, Artificial 

Neural Networks. 

Classification Algorithms : 

In machine learning, classification is a supervised learning concept which basically 

categorizes a set of data into classes. The most common classification problems are – speech 

recognition, face detection, handwriting recognition, document classification, etc. It can be 

either a binary classification problem or a multi-class problem too. There are a bunch 

of machine learning algorithms for classification in machine learning. Let us take a look at 

those classification algorithms in machine learning. When a real time example of predicting 

spam mails from the incoming mails, a classifier categorises the mails into two different 



       SPAM DETECTION USING NLP TECHNIQUES 

vii 
GUDLAVALLERU ENGINEERING COLLEGE 

classes of spam and non spam. Here we have the following types of classification algorithms 

in Machine Learning: 

                              

                                              Fig 3.2: Classification Algorithms 

1. Linear Classifiers: Logistic Regression, Naive Bayes Classifier 

 

2. Stochastic Gradient Descent 

3. Nearest Neighbour 

4. Support Vector Machines 

5. Decision Trees 

6. Random Forest 

 

Various tools, techniques and data set used in this work are described in this section. As 

cellular messages repeatedly have a number of acronyms, efficiency of the filters is affected 

by it. So a large and valid message dataset is used in this process.  Tools and Algorithms the 

machine learning algorithms used in the work are described in detail in this section.  

3.1.1 Naive Bayes (NB) : 

It is a classification technique based on Bayes’ Theorem with the assumption of independence 

among predictors. In other words , a Naive Bayes classifiers assume that the presence of a 

particular feature in a class is unrelated to the presence of any other feature or that all of these 

properties have independent contribution to the probability. This family of classifiers is 
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relatively easy to build and particularly useful for very large data sets as it is highly scalable. 

Along with simplicity, Naive Bayes is known to outperform even highly sophisticated 

classification methods. 

Naive Bayes Classifier uses Bayes Theorem, which determines the occurrence probability of 

an event considering the probability of an occurred event. Linearly separable problems are 

solved extremely well by Naïve Bayes classifier and for non-linearly separable questions, it 

performs reasonably good. Multinomial Naive Bayes classifier uses a multinomial 

distribution for each one of the features generated on data. This is a particular instance of a 

Naive Bayes classifier.  

It is a classification algorithm based on Bayes’s theorem which gives an assumption of 

independence among predictors. In simple terms, a Naive Bayes classifier assumes that the 

presence of a particular feature in a class is unrelated to the presence of any other feature. 

Even if the features depend on each other, all of these properties contribute to the probability 

independently. Naive Bayes model is easy to make and is particularly useful for 

comparatively large data sets. Even with a simplistic approach, Naive Bayes is known to 

outperform most of the classification methods in machine learning. Following is the Bayes 

theorem to implement the Naive Bayes Theorem. The Naive Bayes classifier requires a small 

amount of training data to estimate the necessary parameters to get the results. They are 

extremely fast in nature compared to other classifiers. The only disadvantage is that they are 

known to be a bad estimator. 

In probability theory and statistics, Bayes' theorem (alternatively Bayes' law or Bayes' rule) 

describes the probability of an event, based on prior knowledge of conditions that might be 

related to the event. For example, if the probability that someone has cancer is related to their 

age, using Bayes’ theorem the age can be used to more accurately assess the probability of 

cancer than can be done without knowledge of the age. One of the many applications of 

Bayes’ theorem is Bayesian inference, a particular approach to statistical inference. When 

applied, the probabilities involved in Bayes’ theorem may have different probability 

interpretations. With  Bayesian probability interpretation, the theorem expresses how a 

degree of belief, expressed as a probability, should rationally change to account for the 

availability of related evidence. Bayesian inference is fundamental to Bayesian statistics.   

Bayes’ Theorem is the basic foundation of probability. It is the determination of the 



       SPAM DETECTION USING NLP TECHNIQUES 

ix 
GUDLAVALLERU ENGINEERING COLLEGE 

conditional probability of an event. This hypothesis is calculated through previous evidence 

or knowledge. This conditional probability is the probability of the occurrence of an event, 

given that some other event has already happened. 

The formula of Bayes’ Theorem involves the posterior probability P(H | E) as the product of 

the probability of hypothesis P(E|H),multiplied by the probability of the hypothesis P(H) and 

divided by the probability of the evidence P(E). 

 
Let us now understand each term of the Bayes’ Theorem formula in detail – 

 P(H | E) – This is referred to as the posterior probability. Posteriori basically means 

deriving theory out of given evidence. It denotes the conditional probability of H 

(hypothesis), given the evidence E. 

 P(E | H) – This component of our Bayes’ Theorem denotes the likelihood. It is the 

conditional probability of the occurrence of the evidence, given the hypothesis. It 

calculates the probability of the evidence, considering that the assumed hypothesis holds 

true. 

 P(H) – This is referred to as the prior probability. It denotes the original probability of 

the hypothesis H being true before the implementation of Bayes’ Theorem. That is, this 

probability is without the involvement of the data or the evidence. 

 P(E) – This is the probability of the occurrence of evidence regardless of the hypothesis. 

 

Bayes’ Theorem Example 

Let us assume a simple example to understand Bayes’ Theorem. Suppose the weather of the 

day is cloudy. Now, you need to know whether it would rain today, given the cloudiness of 

the day. Therefore, user are supposed to calculate the probability of rainfall, given the 

evidence of cloudiness. 

That is, P(Rain | Clouds), where finding whether it would rain today is the Hypothesis (H) 

and Cloudiness is the Evidence (E). This is the posterior probability part of our equation. 
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Now, suppose we know that 60% of the time, rainfall is caused by cloudy weather. Therefore, 

we have the probability of it being cloudy, given the rain, that is P(clouds | rain) = P(E | H). 

This is the backward probability where, E is the evidence of observing clouds given the 

probability of the rainfall, which is originally our hypothesis. Now, out of all the days, 75% 

of the days in a month are cloudy. This is the probability of cloudiness or P(clouds). Also, 

since this is a rainy month of the year, it rains usually for 15 days out of 30 days. That is, the 

probability of hypothesis of rainfall or P(H) is P(Rain) = 15/30 = 0.5 or 50%. Now, let us 

calculate the probability of it raining, given the cloudy weather. 

 

P(Rain|Cloud)=(P(Cloud|Rain)*P(Rain))/(P(Cloud)) 

                            =(0.6*0.5)/(0.75) 

                             = 0.4 

Therefore, we find out that there is a 40% chance of rainfall, given the cloudy weather. 

Naive Bayes is an easy and quick way to predict the class of the dataset. Using this, one can 

perform a multi-class prediction. When the assumption of independence is valid, Naive Bayes 

is much more capable than the other algorithms like logistic regression. Furthermore, will 

require less training data. 

 

3.1.2 Stochastic Gradient Descent : 

It is a very effective and simple approach to fit linear models. Stochastic Gradient Descent is 

particularly useful when the sample data is in a large number. It supports different loss 

functions and penalties for classification. Stochastic gradient descent refers to calculating the 

derivative from each training data instance and calculating the update immediately. An 

objective function is optimized iteratively with suitable smoothness properties  in Stochastic 

Gradient Descent Algorithm (SGD). 

The only advantage is the ease of implementation and efficiency whereas a major setback 

with stochastic gradient descent is that it requires a number of hyper-parameters and is 

sensitive to feature scaling. 
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3.1.3 Support Vector Machine (SVM) :  

The SVM classifier creates an N-dimensional hyperplane which divides the data into two 

categories. SVM models are similar to a Neural Network. SVM classifier usually takes the 

input data and for every input taken it outputs the class to which this input belongs. Two class 

problems are solved by SVM which is a non-probabilistic binary linear classifier. 

The support vector machine is a classifier that represents the training data as points in 

space separated into categories by a gap as wide as possible. New points are then added to 

space by predicting which category they fall into and which space they will belong to. 

                                         

 

                                  Fig 3.3: Support Vector Machine (SVM) 

It uses a subset of training points in the decision function which makes it memory efficient 

and is highly effective in high dimensional spaces. The only disadvantage with the support 

vector machine is that the algorithm does not directly provide probability estimates. 

Vapnik proposed statistical learning theory based machine learning method which is known 

as Support vector machine (SVM) . SVM has considered as one of the highest prominent and 
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convenient technique for solving problems related to classification of data  and learning and 

prediction. Support vectors are the data points that lie closest to the decision surface. It 

executes the classification of data vectors by a hyper plane in immense dimensional space . 

Maximal margin classifier is the simplest or basic form of SVM that helps to determine the 

most simple classification problem of linear separable training data with binary classification 

.The maximal margin classifier used to find the hyper plane with maximal margin in real 

world complications . The main advantage of SVM is its capability to deal with wide variety 

of classification problems includes high dimensional and not linearly separable problems. 

One of the major drawback of SVM that it requires number of key parameters to set correctly 

to attain excellent classification results . 

 3.1.4 Logistic Regression : 

It is a classification algorithm in machine learning that uses one or more independent 

variables to determine an outcome. The outcome is measured with a dichotomous variable 

meaning it will have only two possible outcomes. 

The goal of logistic regression is to find a best-fitting relationship between the dependent 

variable and a set of independent variables. It is better than other binary classification 

algorithms like nearest neighbor since it quantitatively explains the factors leading to 

classification. Although many sophisticated statistical models exit, Logistic regression( or 

logit regression) uses a logistic function to model a binary dependent variable. In regression 

analysis, it estimates the parameters of a logit model which is in the form of binary 

regression. In mathematical words a binary logistic model has a dependent variable with two 

possible outcomes. These outcomes can be labelled as “0” and “1” which usually represent 

two opposite classes such as pass/fail, win/loose. 

Logistic regression is specifically meant for classification, it is useful in understanding how a 

set of independent variables affect the outcome of the dependent variable. The main 

disadvantage of the logistic regression algorithm is that it only works when the predicted 

variable is binary, it assumes that the data is free of missing values and assumes that the 

predictors are independent of each other. 
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3.1.5 K-Nearest Neighbours : 

In K-nearest neighbor (KNN) technique, nearest neighbor is measured with respect to value 

of k, that define how many nearest neighbors need to be examine to describe class of a 

sample data point. Nearest neighbor technique is divided into two categories i.e, structure 

based KNN and structure less KNN. The structure based technique deals with the basic 

structure of the data where the structure has less mechanism which associated with training 

data samples .One of the main advantage of KNN technique is that it is effective for large 

training data and robust to noisy training data . Scaling KNN queries over enormous high 

dimensional multimedia datasets is a stimulating issue for KNN classifiers. To overcome this 

issue a high performance multimedia KNN query processing system  was introduced, in this 

system the fast distance based pruning methods are coupled with suggested Distance-Pre 

computation based R-tree (DPR-Tree) index structure. Input/output cost is reduced by this 

exclusive coupling but it increase the computational work of KNN search. 

Two important obstacles with nearest neighbor based classifiers are highlighted in  that 

includes; space requirement and its classification time. Different methods have been 

introduced to overcome space requirement issue. K-Nearest Neighbor Mean Classifier (k-

NNMC) was introduced in . K-NNMC independently search k nearest neighbors for every 

training pattern class and calculate mean for all given k-neighbors. It is presented 

experimentally by using numerous standard data-sets that the classification accuracy of 

suggested classifier is better as compare to other classifiers like weighted k-nearest neighbor 

classifier (Wk-NNC)  and it has ability to combine efficiently with any space reduction and 

indexing methods. 

The advantages of KNN include simplicity, transparency, Robust to noisy training data, easy 

to understand and implement and disadvantages includes computation complexity, memory 

limitation, poor runtime performance for large training set and irrelevant attributes can cause 

problems. 

In pattern recognition, the k-nearest neighbors algorithm (k-NN) is a non-parametric method 

used for classification and regression. In both cases, the input is same but the output varies. 

Input contains the closest k training examples in the feature space whereas, the output is 

decided depending on the k-NN usage for classification or regression: 1. The output of a k-

NN classifier has a class membership. Classification of objects is done by a plurality vote of 
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its neighbours and the object is assigned to the class that is most common among its k nearest 

neighbours. When k has a value one, the object is directly given to the class which has a 

single nearest neighbour. 2. In k-NN regression, property value gives the output for the 

object. This value is the average of the values of k nearest neighbours. 

It is a lazy learning algorithm that stores all instances corresponding to training data in n-

dimensional space. It is a lazy learning algorithm as it does not focus on constructing a 

general internal model, instead, it works on storing instances of training data. 

Classification is computed from a simple majority vote of the k nearest neighbors of each 

point. It is supervised and takes a bunch of labeled points and uses them to label other points. 

To label a new point, it looks at the labeled points closest to that new point also known as its 

nearest neighbors. It has those neighbors vote, so whichever label the most of the neighbors 

have is the label for the new point. The “k” is the number of neighbors it checks. 

This algorithm is quite simple in its implementation and is robust to noisy training data. Even 

if the training data is large, it is quite efficient. The only disadvantage with the KNN 

algorithm is that there is no need to determine the value of K and computation cost is pretty 

high compared to other algorithms. The KNN algorithm assumes that similar things exist in 

close proximity. In other words, similar things are near to each other. Algorithm is simple and 

easy to implement. There’s no need to build a model, tune several parameters, or make 

additional assumptions. The algorithm is versatile. It can be used for classification, regression, 

and search (as we will see in the next section). 

K-Nearest Neighbors is one of the most basic yet essential classification algorithms in 

Machine Learning. It belongs to the supervised learning domain and finds intense application 

in pattern recognition, data mining and intrusion detection. 

It is widely disposable in real-life scenarios since it is non-parametric, meaning, it does not 

make any underlying assumptions about the distribution of data (as opposed to other 

algorithms such as GMM, which assume a Gaussian distribution of the given data). 
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3.1.6 Random Forest Classifier :  

Random forests or random decision forests are an ensemble learning method for classification, 

regression and other tasks, that operate by constructing a multitude of decision trees at 

training time and outputting the class that is the mode of the classes (classification) or mean 

prediction (regression) of the individual trees. Random decision forests correct for decision 

trees’ habit of over fitting to their training set. 

 

Decision tree builds classification or regression models in the form of a tree structure. It 

breaks down a data set into smaller and smaller subsets while at the same time an associated 

decision tree is incrementally developed. The final result is a tree with decision nodes and leaf 

nodes. A decision node has two or more branches and a leaf node represents a classification or 

decision. The topmost decision node in a tree which corresponds to the best predictor called 

root node. Decision trees can handle both categorical and numerical data. 

 

Ensemble learning method for classification, regression and other tasks is Random forests(or 

random decision forests) which operate at training time by constructing a multitude of 

decision trees and giving the class as output which is the mean prediction of the individual 

trees or mode of the classes.  

Random decision trees or random forest are an ensemble learning method for classification, 

regression, etc. It operates by constructing a multitude of decision trees at training time and 

outputs the class that is the mode of the classes or classification or mean 

prediction(regression) of the individual trees. 
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                                        Fig 3.4: Random Forest Classifier 

 

A random forest is a meta-estimator that fits a number of trees on various subsamples of data 

sets and then uses an average to improve the accuracy in the model’s predictive nature. The 

sub-sample size is always the same as that of the original input size but the samples are often 

drawn with replacements. 

 The advantage of the random forest is that it is more accurate than the decision trees due to 

the reduction in the over-fitting. The only disadvantage with the random forest classifiers is 

that it is quite complex in implementation and gets pretty slow in real-time prediction. 

3.1.7 Decision Tree Classifier : 

Decision tree algorithms are most commonly used algorithms in classification . Decision tree 

provides an easily understandable modeling technique and it also simplifies the classification 

process . The decision tree is transparent mechanism it facilitate users to follow a tree 

structure easily in order to see how the decision is made . In this section basic philosophy of 

decision tree methods has been discussed with their strengths, limitations and applications. 

The core objective of decision tree is to produce a model that calculates the value of a 

required variable based on numerous input variables . Usually all decision tree algorithms are 

constructed in two phases one is  tree growth; in which training set based on local optimal 

criteria is splitting recursively until most of the record belonging to the partition having same 

class label  second one is tree pruning; in which size of tree is reduced making it easier to 

understand . In this section we will focus on ID3 and  decision tree algorithm. ID3 (Iterative 

Dichotomiser 3) decision tree algorithm was introduced in 1986 . It is one of the widely used 

algorithms in the area of data mining and machine learning due to its effectiveness and 

simplicity . The ID3 algorithm is based on information gain. Some of the strengths and 

weaknesses of ID3 decision tree are presented in , strengths includes; easy to understand and 

in final decision whole training example is considered while weaknesses includes; no back 

tracking search, unable to handle missing values and no global optimization. 

The decision tree algorithm builds the classification model in the form of a tree structure. It 

utilizes the if-then rules which are equally exhaustive and mutually exclusive in 
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classification. The process goes on with breaking down the data into smaller structures and 

eventually associating it with an incremental decision tree. The final structure looks like a 

tree with nodes and leaves. The rules are learned sequentially using the training data one at a 

time. Each time a rule is learned, the tuples covering the rules are removed. The process 

continues on the training set until the termination point is met. 

                            

                                                Fig 3.5: Decision Tree Classifier 

 

The tree is constructed in a top-down recursive divide and conquer approach. A decision 

node will have two or more branches and a leaf represents a classification or decision. The 

topmost node in the decision tree that corresponds to the best predictor is called the root 

node, and the best thing about a decision tree is that it can handle both categorical and 

numerical data. 

A decision tree has a flowchart-like structure containing nodes. Each internal node is a "test" 

on an attribute which branches into two nodes. These two nodes are the outputs of the 

decision in the test. The tree ends with leaf nodes which represent a class label (decision 

taken after computing all attributes). The path from the root node to reach one leaf node is a 

single classification rule. Three types of nodes are in a decision tree which are given below.  

1. Decision nodes – generally given by squares  
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2. Chance nodes – generally given by circles  

3. End nodes – generally given by triangles. 

A decision tree gives an advantage of simplicity to understand and visualize, it requires very 

little data preparation as well. The disadvantage that follows with the decision tree is that it 

can create complex trees that may bot categorize efficiently. They can be quite unstable 

because even a simplistic change in the data can hinder the whole structure of the decision 

tree. 

3.1.8 Ensemble Methods : 

The meta-algorithms combine various machine learning methods into one model which 

predicts the output and either reduces the variance (bagging), bias (boosting), or enhance 

predictions (stacking). We used the voting classifier in our experiment. Voting Classifier The 

Ensemble Vote Classifier is a meta-classifier that combines machine learning classifiers for 

classification by referring to majority or plurality voting which are either similar or 

conceptually different. (For simplicity, we will refer to both majority and plurality voting as 

majority voting.) It implements "hard" and "soft" voting. In hard voting, the most frequent 

prediction done by classification models is considered as final class label. In soft voting, the 

averaging of class-probabilities is taken as output(only recommended if the classifiers are 

well-calibrated). 

 

 

Various types of spam filters used are given below.  

1. Blatant Blocking : 

  Emails are deleted even before they reach the inbox. This blocking is done blatantly.  

2. Bulk Email Filter 

 This filters out those emails which are passed on through other categories but are           

unnecessary or spam messages.  
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3. Category Filters 

According to the specific content like email addresses etc, a user is allowed to define their 

own rule to enable the filtering of the messages. There can be one or more user-defined rules.  

4. Null Sender Disposition 

Messages are disposed if they do not have an SMTP envelope sender address. 

5. Null Sender Header Tag Validation 

All the messages are validated by checking security digital signature of each message in the 

inbox. 

 

3.2 IMPLEMENTATION: 

Various experiments are applied on the dataset which were based on Natural Language 

Processing(NLP) concepts like label encoding, tokenization, stemming, stop word removal, 

generating features and then applied ensemble method – voting classifier. All these 

experiments performed in the model classify the data set accurately. 

Step 1: Importing Libraries 

We will be using pandas, numpy and classification algorithms for building spam detection 

using natural language processing techniques. Pandas will be used for performing operations 

on data frames. Furthermore using numpy, we will perform necessary mathematical 

operations. 

Numpy  

 

Numpy is a general-purpose array-processing package. It provides a high-performance 

multidimensional array object, and tools for working with these arrays. It is the fundamental 

package for scientific computing with python. Besides its obvious scientific uses,  numpy can 

also be used as an efficient multi-dimensional container of generic data. 

Pandas 
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Pandas is an open-source Python Library providing high-performance data manipulation and 

analysis tool using its powerful data structures. The name Pandas is derived from the word 

Panel Data an Econometrics from Multidimensional data. 

In 2008, developer Wes McKinney started developing pandas when in need of high 

performance, flexible tool for analysis of data. 

Prior to Pandas, Python was majorly used for data munging and preparation. It had very little 

contribution towards data analysis. Pandas solved this problem. Using Pandas, we can 

accomplish five typical steps in the processing and analysis of data, regardless of the origin of 

data  load, prepare, manipulate, model, and analyze. 

Python with Pandas is used in a wide range of fields including academic and commercial 

domains including finance, economics, Statistics, analytics, etc. 

import numpy as np 

import matplotlib.pyplot as plt 

import pandas as pd 

 

Step 2: Reading the dataset 

To pick the right variables, you’ve got to have a basic understanding of your dataset, 

enough to know that your data is relevant, high quality, and of adequate volume. As 

part of your model building efforts, you’ll be working to select the best predictor 

variables for your model 

First, we read the csv using pandas read_csv function  

df= pd.read_csv(body) 
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df.head() 

 

 

Step3:Preprocess the data 

The messages have to be pre-processed for the removal of unwanted punctuation, grammar, 

stop words etc. Preprocessing the data is an essential step in natural language process. In the 

following cells, we will convert our class labels to binary values using the LabelEncoder 

from sklearn, replace email addresses, URLs, phone numbers, and other symbols by using 

regular expressions, remove stop words, and extract word stems. 
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Label Encoding : 

Label Encoder encode labels with values between 0 and n-1  where n represents the number 

of distinct labels for the classes. Same value is as assigned to the labels which are repeated 

earlier. In this experiment, convert the class labels to binary values, where 0 is ham and 1 is 

spam. 
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Regular Expressions 

Some common regular expression metacharacters  

^ Matches the starting position within the string. In line-based tools, it matches the starting 

position of any line. 

. Matches any single character (many applications exclude newlines, and exactly which 

characters are considered newlines is flavor-, character-encoding-, and platform-specific, but 

it is safe to assume that the line feed character is included). Within POSIX bracket 

expressions, the dot character matches a literal dot. For example, a.c matches "abc", etc., but 

[a.c] matches only "a", ".", or "c". 

[ ] A bracket expression. Matches a single character that is contained within the brackets. For 

example, [abc] matches "a", "b", or "c". [a-z] specifies a range which matches any lowercase 

letter from "a" to "z". These forms can be mixed: [abcx-z] matches "a", "b", "c", "x", "y", or 

"z", as does [a-cx-z]. The - character is treated as a literal character if it is the last or the first 

(after the ^, if present) character within the brackets: [abc-], [-abc]. Note that backslash 

escapes are not allowed. The ] character can be included in a bracket expression if it is the 

first (after the ^) character: []abc]. 

[^ ] Matches a single character that is not contained within the brackets. For example, [^abc] 

matches any character other than "a", "b", or "c". [^a-z] matches any single character that is 

not a lowercase letter from "a" to "z". Likewise, literal characters and ranges can be mixed. 

$ Matches the ending position of the string or the position just before a string-ending newline. 

In line-based tools, it matches the ending position of any line. 

( ) Defines a marked subexpression. The string matched within the parentheses can be 

recalled later (see the next entry, \n). A marked subexpression is also called a block or 

capturing group. BRE mode requires ( ). 

\n Matches what the nth marked subexpression matched, where n is a digit from 1 to 9. This 

construct is vaguely defined in the POSIX.2 standard. Some tools allow referencing more 

than nine capturing groups. 
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* Matches the preceding element zero or more times. For example, abc matches "ac", "abc", 

"abbbc", etc. [xyz] matches "", "x", "y", "z", "zx", "zyx", "xyzzy", and so on. (ab)* matches 

"", "ab", "abab", "ababab", and so on. 

{m,n} Matches the preceding element at least m and not more than n times. For example, 

a{3,5} matches only "aaa", "aaaa", and "aaaaa". This is not found in a few older instances of 

regexes. BRE mode requires {m,n}. 
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Stop Word Removal: 

When using Natural Language Processing(NLP), this project goal is to perform some analysis 

or processing so that a computer can respond to text appropriately. A machine cannot 

understand the human readable form. So, data has to be pre-processed in order to make it 

machine-readable. This is “pre-processing” of which one of the major forms is to filter out 

useless data. This useless data (words) is generally referred as „stop words‟ in Natural 

Language Processing(NLP). 

The process of converting data to something a computer can understand is referred to as  

pre-processing. One of the major forms of pre-processing is to filter out useless data. In 

natural language processing, useless words (data), are referred to as stop words. A stop word 

is a commonly used word (such as “the”, “a”, “an”, “in”) that a search engine has been 

programmed to ignore, both when indexing entries for searching and when retrieving them as 

the result of a search query. 
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user would not want these words taking up space in our database, or taking up valuable 

processing time. For this, we can remove them easily, by storing a list of words that you 

consider to be stop words. NLTK(Natural Language Toolkit) in python has a list of 

stopwords stored in 16 different languages can find them in the nltk_data 

directory. home/pratima/nltk_data/corpora/stopwords is the directory address. 

 
  

 

Stemming : 

Stemming is another pre-processing step that normalize sentences. Stemming is a way to 

account for the variations of words and sentences which often have a same meaning; 

furthermore, it will help us shorten the sentences and shorten our lookup. For example, 

consider the following sentence: 1. I was taking a ride on my horse. 2. I was riding my horse. 

These sentences mean the same thing, as noted by the same tense in each sentence; however, 

that isn't intuitively understood by the computer. To account for all the variations of words in 

the English language, we can use the Porter stemmer, which has been around since 1979. 



       SPAM DETECTION USING NLP TECHNIQUES 

xxviii 
GUDLAVALLERU ENGINEERING COLLEGE 

 

Feature Generation : 

Feature engineering is the process of constructing features for machine learning algorithms 

by using the knowledge of that specific domain. The words in each text message are the 

features on which the algorithm will predict the output. For this purpose, it will be necessary 

to tokenize each word. The most common 1500 words that are generated in feature 

generation will be used as our features. Then the data is split in training and testing datasets 

with a test size of 25%. 

 

step3: Training and Test Sets: Splitting Data 
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The module introduced the idea of dividing your data set into two subsets: 

training set—a subset to train a model. 

test set—a subset to test the trained model. 

user could imagine slicing the single data set as Slicing a single data set into a training set and 

test set. 

Make sure that  test set meets the following two conditions: 

Is large enough to yield statistically meaningful results. 

Is representative of the data set as a whole. In other words, don't pick a test set with different 

characteristics than the training set. 

Assuming that your test set meets the preceding two conditions, your goal is to create a 

model that generalizes well to new data. Our test set serves as a proxy for new data. For 

example, consider the following figure. Notice that the model learned for the training data is 

very simple. This model doesn't do a perfect job—a few predictions are wrong. However, this 

model does about as well on the test data as it does on the training data. In other words, this 

simple model does not overfit the training data. 

 Validating the trained model against test data.Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are 

accidentally training on the test set. For example, high accuracy might indicate that test data 

has leaked into the training set. 

For example, consider a model that predicts whether an email is spam, using the subject line, 

email body, and sender's email address as features. We apportion the data into training and 

test sets, with an 80-20 split. After training, the model achieves 99% precision on both the 

training set and the test set. We'd expect a lower precision on the test set, so we take another 

look at the data and discover that many of the examples in the test set are duplicates of 

examples in the training set (we neglected to scrub duplicate entries for the same spam email 

from our input database before splitting the data). We've inadvertently trained on some of our 

test data, and as a result, we're no longer accurately measuring how well our model 

generalizes to new data. 
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Scikit-learn provides a range of supervised and unsupervised learning algorithms via a 

consistent interface in Python.It is licensed under a permissive simplified BSD license and is 

distributed under many Linux distributions, encouraging academic and commercial use.The 

library is built upon the SciPy (Scientific Python) that must be installed before you can use 

scikit-learn. 

 

Implementation of Algorithms : 

We need to import each algorithm from scikit-learn library along with performance metrics. 

We require accuracy score and classification report metrics to predict the accuracy and give a 

classified report on the output. 



       SPAM DETECTION USING NLP TECHNIQUES 

xxxi 
GUDLAVALLERU ENGINEERING COLLEGE 

 



       SPAM DETECTION USING NLP TECHNIQUES 

xxxii 
GUDLAVALLERU ENGINEERING COLLEGE 

 

 

3.3 DATA PREPARATION: 

Model is trained by giving a complete data on which supervised learning can be done. To 

achieve this, user message data has to be collected and mark them as either spam or ham. The 

data set used is given by the UCI Machine Learning Repository. It has over 5000 SMS 

messages which are labelled and are collected for message spam research. The below image 

is a screenshot of the dataset that has been collected for Spam research which contains all the 

mobile messages. These messages are tagged accordingly as legitimate(ham) or spam. There 

are 5,574 rows with two columns in the dataset.  
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                                         Fig 3.1 :SMS Spam Collection Dataset  
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                                                         CHAPTER 4 

                                  RESULTS AND DISCUSSION 

In this project  ,goal is to compare the performance and accuracy of one algorithm with other 

machine learning algorithms. The algorithms applied in this work gave out high accuracy 

values. But among the various experiments done, the spam message is best predicted by 

Support Vector Classifier with an accuracy of 98.49%. Other algorithms have similar 

accuracy with a variation of about 3%. The below picture represents the accuracy values of 

various algorithms applied on spam dataset. 

 

K-Nearest Neighbors (KNN) Accuracy : 94.75951184493898 

Decision Tree Classifier  Accuracy: 96.91313711414213 

Random Forest Classifier  Accuracy: 97.48743718592965 

Logistic Regression  Accuracy : 98.49246231155779 

SGD Classifier Accuracy : 98.27709978463747 

Multinomial Naive Bayes(NB) Accuracy : 98.63603732950466 

Support Vector Machine(SVM) Accuracy : 98.77961234745155 

 

The ensemble vote classifier applied on above algorithms gave an accuracy of 98.6%. The 

classification report below gives a detailed description of precision values. Our model 

predicted legitimate messages as ham 1198 times but failed 17 times and it correctly 

predicted spam 176 times but failed twice. This is represented by the classification report 

below. 

Classifier Evaluation 

The most important part after the completion of any classifier is the evaluation to check its 

accuracy and efficiency. There are a lot of ways in which we can evaluate a classifier. Let us 

take a look at these methods listed below. 
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Holdout Method  

This is the most common method to evaluate a classifier. In this method, the given data set is 

divided into two parts as a test and train set 20% and 80% respectively. 

The train set is used to train the data and the unseen test set is used to test its predictive 

power. 

Cross-Validation 

Over-fitting is the most common problem prevalent in most of the machine learning models. 

K-fold cross-validation can be conducted to verify if the model is over-fitted at all. 

 

          Fig 4.1: Cross-Validation 

In this method, the data set is randomly partitioned into k mutually exclusive subsets, each of 

which is of the same size. Out of these, one is kept for testing and others are used to train the 

model. The same process takes place for all k folds. 

Classification Report 

A classification report will give the following results, it is a sample classification report of an 

SVM classifier using a cancer_data dataset. 
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                                                Fig 4.2: Classification Report 

 

Accuracy : 

Accuracy is a ratio of correctly predicted observation to the total observations 

True Positive: The number of correct predictions that the occurrence is positive. 

True Negative: Number of correct predictions that the occurrence is negative. 

F1- Score : 

It is the weighted average of precision and recall. 
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Precision And Recall 

Precision is the fraction of relevant instances among the retrieved instances, while recall is 

the fraction of relevant instances that have been retrieved over the total number of instances. 

They are basically used as the measure of relevance. 
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                                                           CHAPTER 5 

                      CONCLUSION AND FUTURE SCOPE 

5.1 Conclusion: 

The previously collected mails are taken as dataset and for each input in the set, a class is 

predicted and given as output. The messages are first tagged correctly to apply algorithms on 

them. Applying various classifiers helps us to know the best and the worst algorithms for a 

problem. 

5.2 Future scope: 

The SVM algorithm was very effective outputting a high success percentage, up to 98%. 

This confirms that SVM is one of the best model for filtering spam messages in the inbox. 

This model need to be improved to understand sarcasm, context on the whole which could be 

essential while detecting spam. 
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                                                ABSTRACT 

 
Text detection and classification in natural images is very important in present situations. At 
present the main challenge in text identifying is to detect the text in natural images due to many 
factors like low quality images, unclear words, typical fonts. Our project mainly focus on 
recognition of text on licensed number plates. Automatic text detection and classification can be 
assisted in the detection of stolen vehicles and also useful for controlling traffic and vehicle owner 
identification which has become major problem in every country. Sometimes it is very difficult to 
identify owner of the vehicle who violates the traffic rules and drives too fast. This paper presents 
a detection method in which at first the vehicle plate image is obtained by the digital cameras and 
the image is processed to get the number plate information. There are several algorithms that can 
be used to process the image and get the text. In this context, CNN (Convolutional neural networks) 
algorithm is used for recognizing the text clearly. The main purpose of this project is to identify 
the text clearly by removing noise in the Images. 
Keywords: Number Plate Detection, CNN, Noisy Images 
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    CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

 

With increasing number of vehicles on roads, it is getting difficult to manually enforce laws 

and traffic rules for smooth traffic flow. Toll-Gates are constructed on freeways and 

parking structures, where the car has to stop to pay the toll or parking fees. Also, Traffic 

Management systems are installed on freeways to check for vehicles moving at speeds not 

permitted by law. All these processes have a scope of improvement. In the center of all 

these systems lies a vehicle. In order to automate these processes and make them more 

effective, a system is required to easily identify a vehicle. The important question here is 

how to identify a particular vehicle? The obvious answer to this question is by using the 

vehicle‘s number plate. Vehicles in each country have a unique license number, which is 

written on its license plate. This number distinguishes one vehicle from the other, which is 

useful especially when both are of same make and model. An automated system can be 

implemented to identify the license plate of a vehicle and extract the characters from the 

region containing a license plate. The license plate number can be used to retrieve more 

information about the vehicle and its owner, which can be used for further processing. Such 

an automated system should be small in size, portable and be able to process data at 

sufficient rate. 

Text detection in natural images has a vital role in the field of artificial intelligence, 

augmented reality and other innovations. It helps to remove noise in images and identify 

text. In last few years, Vehicle Number Plate Detection or license plate recognition has 

been one of the useful approaches for vehicle surveillance. It is can be applied at number 

of public places for fulfilling some of the purposes like traffic safety enforcement, 

automatic toll text collection, car park system and Automatic vehicle parking system. 

Vehicle Number Plate Detection algorithms are generally divided in four steps: (1) Vehicle 

image capture (2) Number plate detection (3) Character segmentation and (4) Character 

recognition. 

Vehicle Image Capture 

 

Firstly the vehicle number plate Image is captured by the traffic polices by using the 

cameras and that image is acquired by us to process it and remove noise present in that 

image if any. 
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Number Plate Detection 

 

The next step to remove noise in the images is Number plate Detection, in this the image 

is cropped to the area of number plate, as the image contains unnecessary parts they are 

removed and the number plate part is detected to make our task easier. 

Character Segmentation 

 

A character is the smallest unit of any language script and the segmentation of characters 

is the most crucial step for any OCR Number plate Recognition System. This system 

translates scanned or printed image of the document into a text document that can be edited. 

The selection of segmentation algorithm being used is the key factor in deciding the 

accuracy of the OCR system. If there is a good segmentation of characters, the recognition 

accuracy will also be high. 

Character Recognition 

 

Character recognition is a process which allows computers to recognize written or printed 

characters such as numbers or letters and to change them into a form that the computer can 

use. By this Character recognition characters can be identified clearly. 

The text detection plays an important role in life as it is used for vision type applications. 

Currently it faces difficulties like background complexity, different direction of the text, 

complexity in backgrounds, diversity of scene text and interference factors etc. In order to 

overcome these difficulties, CNN (Convolutional neural networks) algorithm is used. Here 

the result is to detect the text and increasing the accuracy level. 

1.1.1 Artificial Intelligence 

 

Artificial intelligence (AI) refers to the simulation of human intelligence in machines that 

are programmed to think like humans and mimic their actions. The term may also be 

applied to any machine that exhibits traits associated with a human mind such as learning 

and problem-solving. Artificial Intelligence has been witnessing a monumental growth in 

bridging the gap between the capabilities of humans and machines. Researchers and 

enthusiasts alike, work on numerous aspects of the field to make amazing things happen. 

One of many such areas is the domain of Computer Vision. 

The agenda for this field is to enable machines to view the world as humans do, perceive it 

in a similar manner and even use the knowledge for a multitude of tasks such as Image & 

Video recognition, Image Analysis & Classification, Media Recreation, Recommendation 
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Systems, Natural Language Processing, etc. The advancements in Computer Vision with 

Deep Learning has been constructed and perfected with time, primarily over one particular 

algorithm — a Convolutional Neural Network. 

1.1.2. Deep Learning 

 

Deep Learning is a class of machine learning algorithms that uses multiple layers to 

progressively extract higher level features from the raw input. For example, in image 

processing, lower layers may identify edges, while higher layers may identify the concepts 

relevant to a human such as digits or letters or faces. 

There are several Deep Learning Algorithms like Convolutional Neural Network (CNN), 

Recurrent Neural Networks (RNNs), Long Short-Term Memory Networks (LSTMs), 

Stacked Auto- Encoders, Deep Boltzmann Machine (DBM), Deep Belief Networks 

(DBN), among these as this project deals with text Identification, CNN algorithm is best 

fit for getting the accurate result. 

Deep learning is one of many approaches to machine learning. Other approaches include 

decision tree learning, inductive logic programming, clustering, reinforcement learning, 

and Bayesian networks, among others. 

Deep learning was inspired by the structure and function of the brain, namely the 

interconnecting of many neurons. Artificial Neural Networks (ANNs) are algorithms that 

mimic the biological structure of the brain. 

In  ANNs,  there  are  ―neurons‖   which  have  discrete  layers  and  connections  to  other 

―neurons‖. Each layer picks out a specific feature to learn, such as curves/edges in image 

recognition. It‘s this layering that gives deep learning its name, depth is created by using 

multiple layers as opposed to a single layer. 
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Figure 1.1: Artificial Intelligence 

 

Convolutional Neural Network (CNN) algorithm is a Deep Learning Algorithm which can 

take in an input image, assign importance(learnable weights and biases) to various aspects 

in an image and be able to differentiate one from another. In this text detection project 

firstly the image is captured and by applying all the CNN algorithm steps the 

noise present in the image is removed and the text can be identified correctly. There are 

many algorithms like OCR, Extraction, KNN and other for detecting the text but for getting 

more accuracy CNN algorithm is used. 

In this notebook, we will train a convolution neural network to classify images of Number 

Plates. After loading, examining, and pre-processing the data, we will train the network 

and test its performance 

1.2 OBJECTIVES OF THE PROJECT 

 

 The main objective of this project is to detect the text from Licensed Number 

Plates with high accuracy. 

 Identification of blur Images and process them to get high accuracy is the main 

objective. 
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 By this, it helps to detect the traffic rules violators and is helpful to punish them 

and make them not violate the traffic rules. 

 Sometimes there is a chance of sending challan to the other persons due to the 

noise present in the images, so this project is helpful to avoid this problem. 

 This project is also helpful to maintain security in the restricted areas like military 

places and others. 

 When someone makes an accident and try to escape at that time our project is 

helpful to identify their vehicle number and catch them. 

1.3 PROBLEM STATEMENT 

 

Now a days we know that traffic polices are given smart cameras for capturing the pictures 

of the vehicle number plates who violates the traffic rules. But, there is a problem that when 

the traffic is at high and when the vehicle moves too fast, capturing pictures is difficult 

and captured pictures may be blur by that text cannot be identified. Another problem is 

that due to the noise present in the images sending of challan becomes a difficult task and 

may be send to some other persons and Identifying some criminals who enters the restricted 

areas may be difficult. To avoid these problems we implemented a system which uses 

CNN (Convolutional Neural Networks) algorithm in Machine Learning to Identify the text 

clearly by removing the noise present in the Images. 
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CHAPTER 2 

LITERATURE REVIEW 

C.P. Chaithanya, N. Manohar, Ajay Bazil Issac described that Text detection in natural 

images has vital role in the field of artificial intelligence, augmented reality and other 

innovations. It helps to remove noise in images and identify text. Nonetheless, it is 

additionally a difficult issue because of the variability in imaging conditions, for example, 

lighting, specular reflections, commotion, obscure, and nearness of blocks over the 

content, and in the changeability of the content itself, for example, its scale, introduction, 

textual style, and style. Great text discovery calculations should accordingly be vigorous 

against such fluctuations. The text detection plays an important role in life as it is used for 

vision type applications. Currently it faces difficulties like background complexity, 

different direction of the text, complexity in backgrounds, diversity of scene text and 

interference factors etc. In order to overcome these difficulties, CNN (Convolutional 

neural networks) and related methods are used and also in some cases and valley and ridge 

techniques are used. Here the result is to detect the text and increasing the accuracy level. 

Here to implementing different methods for text detection and classification.[1] 

Amritha S Nadarajan1 describes, that text has an important role in our life. Text become 

help to some vision based application. Text detection is to identify text in a given input 

images. In previous years, researchers have proposed different techniques to detect text 

from natural images. Text means either scene text or caption text. The text detection in the 

image is carried out by constructing the bounded rectangle box around the text in the 

natural image. There are many techniques exists for the text detection. Retrieving text from 

both in indoor and outdoor is difficult due to variety of backgrounds. Text detection can 

be easily done by the help of image retrieval algorithm. In early days, text detection is 

carried out from images captured through camera. Optical Character Recognition (OCR) 

was the technology to detect text from scanned images and printed images. But it faces 

difficulties like Complexity backgrounds, diversity of scene text and interference factors 

etc. So to overcome the above difficulties researchers have developed techniques like 

Adaboost, SVM, Filters, and Convolutional Neural Networks (CNN) etc. Now high 

performing capability text detection techniques has been available. The recent text 

detection techniques are based on machine learning techniques. It helps to automatically 

detect the text from complex back grounds. Text detection can have variety of vision 
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based application such as robot navigation, geo location, industrial automation etc. This 

paper gives a detailed survey of existing text detection techniques. In this paper the 

difficulties, methods, applications and benchmark datasets are discussed.[2] 

Chaitanya R. Kulkarni, Ashwini B. Barbadekar, described text detection and recognition 

has emerged as an important problem in the past few years. Advancements in the field of 

computer vision and machine learning as well as increase in the applications based on text 

detection and recognition has resulted in this trend. Various workshops and conferences 

like International Conference on Document Analysis and Recognition (ICDAR) are being 

organized on international level giving further rise to developments in field of text 

processing from imagery. Text detection and recognition from video captions as well as 

web pages is also getting attention. Huge work has been done in the field of text detection 

and extraction from natural scenes imagery. Various optical character recognition 

techniques are also available. Still problem of text detection and recognition is not 

thoroughly solved. Segmentation and extraction of text from natural scenes is still very 

difficult to achieve. This paper studies various stages in process of text detection and 

recognition and analyses and compares different approaches used to undergo these stages. 

It presents importance of every processing stage and advantages, disadvantages and 

applications of approaches used by various contributors to solve these problems. Various 

applications of text detection and recognition are also reviewed in this paper.[3] 

Andrei Bajenov, Text detection in natural images is important for various applications in 

computer vision. Most Optical Character Recognition (OCR) algorithms, however, are 

designed for scanned text and perform poorly in natural scenes, where the text and 

background are not easily segmented, imaging conditions (amount of noise, blur, 

occlusions, etc.) vary, and there is less structure in the geometry and appearance of the 

text. A recent approach developed by Epshteinet al utilizes the fact that text usually has 

slowly varying or constant stroke width. The method uses a local image operator to 

compute stroke width and makes reasonable assumptions about the geometry of text to 

identify and group text together, and has shown greater performance than other text 

detection algorithms. Some advantages of this method include a substantial reduction in 

number of falsely detected pixels, absence of the need to scan the image at multiple scales, 

and detection of text at any orientation and of any language. The detected text can then be 

processed further before being run through an OCR algorithm.[4] 
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A.Vishnuvardhan, M.N.Sriharsha , describes that earlier than starting off to the substance 

zone there is a want to study the one-of-a-kind solicitations of pictures concerning the 

shading and structures; those are customary pictures, organized pictures and uncertain snap 

shots. center is commonly on to look regular and made. ordinary snap shots which might 

be typical referred to as optical snap shots which are crossed the digicam or PDAs and 

those are accrued into 3 kinds which can be outdoor, indoor and films. alternatively made 

photographs are enlisted reliant on some different type of flag, activities of made 

photographs are CAT Scans in which 'C' in CAT tends to organized and radar photographs 

which sets SAR in which the 'S' addresses organized. All around message affirmation 

become dominatingly installed on killing surveyed records, regardless without scarcely 

lifting a finger purchaser matters, for example, mobile telephones, capsules and desktops, 

so the patron applications associated with automated image managing have ended up being 

noteworthy. any how the changed substance request in conventional pics is a to this point 

trying out one. because the revealed records is to be had anywhere i.e., each inside and 

outside. There are extensive assembling of groups that joins, support to surely hindered 

human beings, modernized direction and scene understanding, and so forth.[5] 

Adam Coates, Blake Carpenter, Carl Case, Sanjeev Satheesh, Bipin Suresh, Tao Wang, 

David J. Wu, Andrew Y. Ng described that reading text from photographs is a challenging 

problem that has received a significant amount of attention. Two key components of most 

systems are (i) text detection from images and (ii) character recognition, and many recent 

methods have been proposed to design better feature representations and models for both. 

In this paper, we apply methods recently developed in machine learning–specifically, 

large-scale algorithms for learning the features automatically from unlabeled data–and 

show that they allow us to construct highly effective classifiers for both detection and 

recognition to be used in a high accuracy end- to-end system.[6] 

Faizal Patel, Jaimini Solanki, Vivek Rajguru, Ankit Saxena described that Number plates 

are utilized as distinguishing proof of vehicles everywhere throughout the countries. The 

number plate recognition system uses a picture handling technique for perceiving 

automobiles by their number plates. Number plate recognition systems are utilized with 

the point of viable movement control and security applications like access control to 

limited regions and pursue wanted vehicles. Experimentation of number plate recognition 
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has been led for quite a long while; it's as yet a troublesome task. Number plate 

identification system investigates a data picture to distinguish some nearby fixes 

containing number plate. Since a plate can exist anyplace in a photo with fluctuated sizes, 

it's difficult to inspect every pixel of the picture to discover it. At the point when a vehicle 

enters an input gate, the number plate can naturally be detected at the entrance point and 

put away in the database. The Number Plate Recognition (NPR) system for Indian number 

plate is troublesomely contrasted with the foreign number plate as there's no standard took 

after for the proportion or ratio of the number plate size. The recognition task is difficult 

because of the nature of the light, which causes the image acquisition difficult. In NPR 

system photo-detection approach is used that includes acquiring a photo of the vehicle, 

extracting the region of interest, and character segmentation and extraction. It is 

troublesome to locate the bounding area or edge of the number plate from the input vehicle 

image in the open-air scene because of the shades of characters of the number plate and 

background of the same. The gradients of the original picture are modified to discover 

applicant number plate region. There are calculations that depend on a combo of 

morphological activity, division, segmentation, and canny edge identifier. Number plate 

location detection comprises of steps like as Edge Detection, a Morphological task like 

expansion and disintegration, smoothing, and division of characters and recognition of 

plate number.[7] 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY 

 

We strongly believe that Vehicle Number Plate Detection is more important in today's life 

as it is helpful to reduce wrong sending of challans to people, to detect the persons who 

violates the traffic rules and also can be helpful to know the persons who enters the 

restricted areas. Therefore, our proposed system aimed to focus on blur number plate 

images as dataset. Then we applied CNN algorithm for processing the image and avoid 

noise in the images. 

This project has undergone the following process: 
 
 
 
 
 
 
 

 
Figure: 3.1: Architecture 

 

Initially, we collected the dataset of captured number plate images manually and we 

implemented a neural network model to identify the text from number plates without noise. 

For this we used Convolutional Neural Network (CNN) model for removing noise present 

in the Images. 

3.1.1 Vehicle Image Captured by Camera 

 

The picture of the vehicle whose number plate shown in image given below as Fig: 3.1.1 

is to be recognized is caught utilizing an advanced camera of 13 megapixels. It is given as 

input to the Algorithm we implement. 
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Figure: 3.1.1:Input Image 

 

3.1.2 Extraction of Number Plate 

 

In this progression, the color image which contains a number plate of a vehicle is 

transformed into Gray-Scale. Here scientific morphology is used to detect the area along 

with Sobel edge operations that are utilized to calculate the edge boundary. After this, we 

obtain a dilated picture. At that point, infill function is utilized to fill the gaps with the goal 

that we get a reasonable binary image. 

 
Figure: 3.1.2: Extraction of Number Plate 

 

3.1.3 Segmentation and Extraction of Plate Character 

 

For segmentation of the characters, the bounding box approach is utilized. It is used to 

gauge properties of the Image at the region of interest. The essential step in 

acknowledgment of the number plate is by recognizing the plate features and size. Here 
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the extracted image is multiplied by the grayscale picture with the goal that we only obtain 

the number plate area in the picture of the vehicle. 

Segmentation is used for partitioning the digital images in multiple regions or segments. 

These multiple segments are in the form of pixels. The segmentation result is a set of 

segments images. For segmentation I used thresholding method. The thresholding is the 

simplest segmentation method. The thresholding can be used to create the binary image 

from the greyscale image. 

3.1.4 Final Output 

 

After performing the above every steps the number plate which is segmented and extracted 

is converted into the text form and displayed in MATLAB window. 

 
Figure: 3.1.3: Output Image 

 

3.1.1.1: Convolutional Neural Network (CNN) 

 

This is most important step for our network. It consists of three parts - 
 

1. Convolution 
 

2. Polling 
 

3. Flattening 
 

4. Fully connected 
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Figure: 3.1.1.1: Convolution Neural Network Process 

 

The architecture of a ConvNet or CNN is analogous to that of the connectivity pattern of 

Neurons in the Human Brain and was inspired by the organization of the Visual Cortex. 

Individual neurons respond to stimuli only in a restricted region of the visual field known 

as the Receptive Field. A collection of such fields overlap to cover the entire visual area.  

The primary purpose of Convolution is to extract features from the input image. 

Convolution preserves the spatial relationship between pixels by learning image features 

using small squares of input data. Since every image can be considered as a matrix of pixel 

values. Consider a 5 x 5 image whose pixel values are only 0 and 1 (note that for a greyscale 

image, pixel values range from 0 to 255, the green matrix below is a special case where 

pixel values are only 0 and 1)The obtained matrix is also known as the feature map. An 

additional operation called ReLU is used after every Convolution operation. The next step 

is of pooling. Pooling (also called sub sampling or down sampling) reduces the 

dimensionality of each feature map but retains the most important information. In case of 

Max Pooling, we define a spatial neighbourhood (for example, a 2×2 window) and take 

the largest element from the rectified feature map within that window. Instead of taking 

the largest element we could also take the average (Average Pooling) or sum of all elements 

in that window. In practice, Max Pooling has been shown to work better. After pooling 

comes flattening, the matrix is converted into a linear array so that to input it into the nodes 

of our neural network. 
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Convolution 

 

Convolution is a simple mathematical operation which is fundamental to many common 

image processing operators. Convolution provides a way of `multiplying together' two 

arrays of numbers, generally of different sizes, but of the same dimensionality, to produce 

a third array of numbers of the same dimensionality. The convolutional layer is the core 

building block of a CNN. The layer's parameters consist of a set of learnable filters (or 

kernels), which have a small receptive field, but extend through the full depth of the input 

volume. During the forward pass, each filter is convolved across the width and height of 

the input volume, computing the dot product between the entries of the filter and the input 

and producing a 2-dimensional activation map of that filter. As a result, the network learns 

filters that activate when it detects some specific type of feature at some spatial position in 

the input. 

Stacking the activation maps for all filters along the depth dimension forms the full output 

volume of the convolution layer. Every entry in the output volume can thus also be 

interpreted as an output of a neuron that looks at a small region in the input and shares 

parameters with neurons in the same activation map. 

Pooling 

 

Another important concept of CNNs is pooling, which is a form of non-linear down- 

sampling. There are several non-linear functions to implement pooling among which max 

pooling is the most common. It partitions the input image into a set of non-overlapping 

rectangles and, for each such sub-region, outputs the maximum. 

Intuitively, the exact location of a feature is less important than its rough location relative 

to other features. This is the idea behind the use of pooling in convolutional neural 

networks. The pooling layer serves to progressively reduce the spatial size of the 

representation, to reduce the number of parameters, memory footprint and amount of 

computation in the network, and hence to also control over fitting. It is common to 

periodically insert a pooling layer between successive convolutional layers in CNN 

architecture. The pooling operation provides another form of translation invariance.  

The pooling layer operates independently on every depth slice of the input and resizes it 

spatially. The most common form is a layer with filters of size 2×2 applied with a stride of 

2 down samples at every depth slice in the input by 2 along both width and height, 

discarding 75% of the activations: 
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A pooling layer is another building block of a CNN. Its function is to progressively reduce 

the spatial size of the representation to reduce the amount of parameters and computation 

in the network. Pooling layer operates on each feature map independently. The most 

common approach used in pooling is max pooling. 

Max Pooling: Max pooling is a pooling operation that selects the maximum element from 

the region of the feature map covered by the filter. Thus, the output after max-pooling 

layer would be a feature map containing the most prominent features of the previous 

feature map. 

 

 

Figure:  3.1.1.2: Max pooling 

 

Flattening 
 

Flatten is the function that converts the pooled feature map to a single column that is passed  to 

the fully connected layer. Dense adds the fully connected layer to the neural network. After 

finishing the previous two steps, we're supposed to have a pooled feature map by now. As the 

name of this step implies, we are literally going to flatten our pooled feature map into a column 

like in the image below. 
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Figure:  3.1.1.3: Flattening 

 

 

Fully connected 

 

The objective of a fully connected layer is to take the results of the convolution/pooling 

process and use them to classify the image into a label (in a simple classification 

example).The output of convolution/pooling is flattened into a single vector of values, each 

representing a probability that a certain feature belongs to a label. For example, if the image 

is of a cat, features representing things like whiskers or fur should have high probabilities  

for the label ―cat‖. The image  below  illustrates  how  the  input values  flow into the first 

layer of neurons. They are multiplied by weights and pass through an activation function 

(typically ReLu), just like in a classic artificial neural network. They then pass forward to 

the output layer, in which every neuron represents a classification label. The fully 

connected part of the CNN network goes through its own back propagation process to 

determine the most accurate weights. Each neuron receives weights that prioritize the most 

appropriate label. Finally, the neurons ―vote‖ on each of the labels and the winner of that 

vote is the classification decision. 
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Figure: 3.1.1.4: Fully connected 

 

Canny Edge Detector : 

 
The Process of Canny edge detection algorithm can be broken down to 5 different steps:  

 
 Apply Gaussian filter to smooth the image in order to remove the noise 

 Find the intensity gradients of the image 

 Apply non-maximum suppression to get rid of spurious response to edge detection 

 Apply double threshold to determine potential edges 
 

 Track edge by hysteresis: Finalize the detection of edges by suppressing all the 

other edges that are weak and not connected to strong edges. 

3.2 IMPLEMENTATION 

 

3.2.1. Statistical Techniques And Visualization 

 

Statistics is a collection of tools that you can use to get answers to important  questions 

about data. You can use descriptive statistical methods to transform raw observations 

into information that you can understand and share. You can use inferential statistical 

methods to reason from small samples of data to whole domains. Statistics is a pillar of 

machine learning. You cannot develop a deep understanding and application of 

machine learning without it. 
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 Problem Framing: Requires the use of exploratory data analysis and data mining. 
 

 Data Understanding: Requires the use of summary statistics and data visualization. 
 

 Data Cleaning: Requires the use of outlier detection, imputation and more. 
 

 Data Selection: Requires the use of data sampling and feature selection methods. 
 

 Data Preparation: Requires the use of data transforms, scaling, encoding and much 

more. 

 Model Evaluation: Requires experimental design and resembling methods. 
 

Machine Learning is the field of study that gives computers the ability to learn without 

being explicitly programmed. They are typically used to solve various types of life 

problems. 

The libraries imported in this project are 
 

 Numpy 
 

 Matplotlib 
 

 Keras 
 

 Pandas 
 

 OpenCV 
 

 Pytesseract 
 

 Imutils 
 
Numpy: Numpy is a very popular python library for large multi-dimensional array and 

matrix processing, with the help of a large collection of high-level mathematical functions. 

It is very useful for fundamental scientific computations in Machine Learning. It is 

particularly useful for linear algebra, Fourier transform, and random number capabilities. 

High-end libraries like TensorFlow uses NumPy internally for manipulation of Tensors. 

NumPy is a commonly used Python data analysis package. By using NumPy, you can 

speed up your workflow, and interface with other packages in the Python ecosystem, like 

scikitlearn, that use NumPy under the hood. NumPy was originally developed in the mid 

2000s, and arose from an even older package called Numeric. This longevity 
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means that almost every data analysis or machine learning package for Python leverages 

NumPy in some way. 

Matpoltlib: Matplotlib is a very popular Python library for data visualization. Like 

Pandas, it is not directly related to Machine Learning. It particularly comes in handy 

when a programmer wants to visualize the patterns in the data. It is a 2D plotting library 

used for creating 2D graphs and plots. A module named pyplot makes it easy for 

programmers for plotting as it provides features to control line styles, font properties, 

formatting axes, etc. It provides various kinds of graphs and plots for data visualization, 

viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data‘s distribution in addition  to the plain 

numbers. Histograms and box plots can help illustrating data‘s distribution. Frequency 

histogram, which shows the frequency of attribute‘s values over a  series of intervals 

that covers the entire range of the attribute; a box plot also illustrates the distribution of 

the data. Here, we show accuracy risk prediction on various  application models. A box 

plots is made up of the following values derived from the dataset: median, minimum 

value, maximum value, quartile 1 value, and quartile 2 values. In other words, 

descriptive statistics, histograms and box plots together help describe and better 

understand the nature of our data. 

Keras: Keras is a high-level neural networks API, capable of running on top of Tensor 

Flow, and CNTK. It enables fast experimentation through a high level, user-friendly, 

modular and extensible API. Keras can also be run on both CPU and GPU. Keras was 

developed and is maintained by Francois Chollet and is part of the Tensor flow core, which 

makes it Tensor flows preferred high-level API. Keras can be installed using pip or conda. 

Keras provides seven different datasets, which can be loaded in using Keras directly. These 

include image datasets as well as a house price and a movie review datasets. To feed the 

images to a convolution neural network we transform the dataframe to four dimensions. 

This can be done using numpys reshape method. We will also transform the data into floats 

and normalize it. The easiest way of creating a model in Keras is by using the sequential 

API, which that it doesn‘t allow models to have multiple inputs or outputs, which are 

needed for some problems. 
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Figure: 3.2,1. Keras Installation 

 

Pandas: Pandas is a popular Python library for data analysis. It is not directly related 

to Machine Learning. As we know that the dataset must be prepared before training. In 

this case, Pandas comes handy as it was developed specifically for data extraction and 

preparation. It provides high-level data structures and wide variety tools for data 

analysis. It provides many inbuilt methods for groping, combining and filtering data. 

OpenCV: OpenCV (Open Source Computer Vision Library) is a library of programming 

functions mainly aimed at real-time computer vision. Originally developed by Intel, it was 

later supported by Willow Garage then Itseez (which was later acquired by Intel). The 

library is cross-platform and free for use under the open-source BSD license. OpenCV 

support some models from deep learning frameworks like TensorFlow, Torch, PVTorch 

(after converting to an ONNX model) and Caffe according to a defined list of supported 

layers. It promotes Open Vision Capsules.which is a portable format, compatible with all 

other formats. 

https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Intel_Corporation
https://en.wikipedia.org/wiki/Willow_Garage
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/BSD_license
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Figure: 3.2,2. OpenCV Installation 

 

Pytesseract: Pytesseract called as Python-tesseract was originally developed as proprietary 

software at Hewlett Packard labs in Bristol, England. Tesseract was in the top three OCR 

engines in terms of character accuracy in 1995. It is available for Linux, Windows and 

Mac OS X. Tesseract is finding templates in pixels, letters, words and sentences. It uses 

two step approach that calls adaptive recognition. It requires one data stage for character 

recognition, then the second stage to fulfill any letters, it wasn't insured in, by letters that 

can match the word or sentence context. 

 
Figure: 3.2,3. Pytesseract Installation 

https://en.wikipedia.org/wiki/Hewlett_Packard
https://en.wikipedia.org/wiki/Bristol%2C_England
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Imutils: Imutils are a series of convenience functions to make basic image processing 

functions such as translation, rotation, resizing, skeletonization, and displaying Matplotlib 

images easier with 

OpenCV and both Python 2.7 and Python 3. 
 

 
Figure: 3.2.4. Imutils Installation 

 

3.2.1.1 : Data Modeling And Visualization 

 

Dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. The information  set contains 

9759 lines, each of them representing either a default or not a default (binary value) of 

an risk when they ask for a loan from a bank. Default and good loans are characterized 

by the 0 or 1 labeled variables that are directly obtained from the companies, financial 

statements, balance sheets, income statements and cash flows statements where the 

values are considered at the lowest level of granularity. After importing the data, we 

cleaned the variables and removed features with no pertinent information (same value 

like ‗NaN‘ (Not a Number), for  instance) . Then, we split the data into two subsets, 

considering 80% of the data and then 20% of  these data  was used for test purposes. 

The validation performance permits one to improve the training approach, and we use 

it to provide prediction performance on the test set. In the training set, we verify if it is 

a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data 

mining technique that involves transforming raw data into an understandable format.  
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Real-world data is often incomplete, inconsistent, and/or lacking in certain behaviors 

or trends, and is likely to contain many errors. Data preprocessing consists of the steps: 

1. Get data 
 

2. Importing libraries 
 

3. Importing datasheet 
 

4. Checking for missing data 
 

5. Splitting dataset into training and test data 
 

6. Epochs should be run 
 

7. Feature Scaling 
 

1. Get Data: 

 

In order to train our machine, we need a huge amount of data so that our model can learn 

from them by identifying out certain relations and common features related to the objects. 

Fortunately many such datasets are available on internet. We collected the dataset 

manually, we collected the images of different vehicles having number plates. By giving 

the images as input we trained the dataset and tested it whether we got the correct output 

or not. The following figure 3.2.1.1 shows the dataset in json file format. 

 

Figure 3.2.1.1. Dataset 
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JSON or JavaScript Object Notation is a ―lightweight data-interchange format. It is easy 

for machines to parse and generate.‖ Processing JSON data is fast and easy, unlike the 

complex process of parsing and writing XML files. Most modern programming languages 

currently support JSON natively. 

 

 

Figure 3.2.1.2. Dataset in json Format 

 

2. Importing libraries: 

 

To make requests to the prediction and process the returned data we will make use of few 

standard libraries. Those libraries are pandas, numpy, matplotlib, Keras, OpenCV, 

PyTesseract, Imutils. The format for importing a library can be referred below 
 

 
3. Importing datasheet: 

 

A Pandas DataFrame will be created by loading the datasets from existing storage, storage 

can be SQL Database, CSV file, and Excel file. Pandas DataFrame can be created from the 

lists, dictionary, and from a list of dictionary etc. The csv file (dataset) is read using pandas 

and an object to the dataset is created i. e, df (dataframe). 

4. Checking for missing data: 
 

The real world data may contain inconsistent, incomplete and noisy data. While applying 

the machine algorithms, the dataset should cleaned. However, it is done in preprocessing. 

Inorder to remove inconsistency and incomplete data, we check for any missing values.  

https://www.json.org/
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This can be done using the function null(). It checks each value in each row and tells 

whether the dataset contains any missing values for all columns. The output value is 

Boolean (true/false). False indicates the value is not null and true indicates that the value 

is missing. 

 
5. Splitting dataset into training and test data 

 

While working with datasets, a machine learning algorithm works in two stages. We 

usually split the data around 20%-80% between testing and training stages. Under 

supervised learning, we split a dataset into a training data and test data in Python ML. A 

training set of 70% (contains images of license plates) and a validation set of 30% (images 

of license plate). A systematic method was required to evaluate and compare the 

classification models to determine the performance for our specific problem. The train set 

is used for training and fitting the dataset and test set for testing Therefore, this study 

implemented validation to minimize the impact of random variation in the training set.  
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6. Epochs should be run 

 

The dataset contains the images, to run the dataset epochs should be run. In terms of 

artificial neural networks, an epoch refers to one cycle through the full training dataset. An 

epoch is often mixed up with an iteration. Iterations is the number of batches or steps 

through partitioned packets of the training data, needed to complete one epoch. You should 

set the number of epochs as high as possible and terminate training based on the error rates. 

Just mo be clear, an epoch is one learning cycle where the learner sees the whole training 

data set. If you have two batches, the learner needs to go through two iterations for one 

epoch. 
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7. Feature Scaling: 

 

Feature Scaling is a technique to standardize the independent features present in the data 

in a fixed range. It is performed during the data pre-processing to handle highly varying 

magnitudes or values or units. So, we use Feature Scaling to bring all values to same 

magnitudes and thus, tackle this issue. It basically helps to normalize the data within a 

particular range. Sometimes, it also helps in speeding up the calculations in an algorithm. 

In digital photography, computer generated imagery and colorimetry a gray scale Image is 

one in which the value of each pixel is a single sample representing only an amount of 

light that is it carries only intensity Information. Greyscale Images a kind of black and 

white or gray monochrome are composed exclusively of shades of gray. The contrast 

ranges from black at the weakest intensity white at the strongest. Greyscale images are 

distinct from one-bit bi-tonal black-and-white images, which, in the context of computer 

imaging, are images with only two colours black and white (also called bilevel or binary 

images). Greyscale images can be the result of measuring the intensity of light at each pixel 

according to a particular weighted combination of frequencies (or wavelengths), and in 

such cases they are monochromatic proper when only a single frequency (in practice, a 

narrow band of frequencies) is captured. The frequencies can in principle be from 

anywhere in the electromagnetic spectrum (e.g. infrared, visible light, ultraviolet, etc.). 

A colorimetric (or more specifically photometric) greyscale image is an image that has a 

defined greyscale colorspace, which maps the stored numeric sample values to the 

achromatic channel of a standard colorspace, which itself is based on measured properties 

of human vision. 

If the original color image has no defined colorspace, or if the greyscale image is not 

intended to have the same human-perceived achromatic intensity as the color image, then 

there is no unique mapping from such a color image to a greyscale image. 

A bilateral filter is a non-linear, edge-preserving, and noise-reducing smoothing filter for 

images. It replaces the intensity of each pixel with a weighted average of intensity values 

from nearby pixels. This weight can be based on a Gaussian distribution. Crucially, the 

weights depend not only on Euclidean distance of pixels, but also on the radiometric 

differences (e.g., range differences, such as color intensity, depth distance, etc.). This 

preserves sharp edges 

https://en.wikipedia.org/wiki/Colorimetry
https://en.wikipedia.org/wiki/Monochromatic_light
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Electromagnetic_spectrum
https://en.wikipedia.org/wiki/Infrared
https://en.wikipedia.org/wiki/Visible_spectrum
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Colorimetry
https://en.wikipedia.org/wiki/Photometry_(optics)
https://en.wikipedia.org/wiki/Colorspace
https://en.wikipedia.org/wiki/Non-linear
https://en.wikipedia.org/wiki/Edge-preserving_smoothing
https://en.wikipedia.org/wiki/Noise_reduction
https://en.wikipedia.org/wiki/Smoothing
https://en.wikipedia.org/wiki/Digital_image_processing
https://en.wikipedia.org/wiki/Digital_image_processing
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3.3. DATA PREPARATION 

 

A data set is collection of data. Most commonly a data set corresponds to the contents 

of a single database table, or a single statistical data  matrix, where every column of the 

table represents a particular variable, and each row corresponds to a given member of 

the data set in question. The data set lists values for each of the variables, such as height 

and weight of an object, for each member of the data set. Each value is known as a 

datum. The data set may comprise data for one or more members, corresponding to the 

number of rows. 

Data collection is critical for the accurate identifying the vehicle number. In this section, 

we present collection methods for data from India. We employed data from seven 

domains: Traffic Department and captured pictures of fast moving vehicles and also 

collected some Images from Internet. We also collected the dataset from Kaggle. The 

two datasets which we collected from the Kaggle and manually collected are combined 

together and formed as a single dataset. That dataset  is given as Input to the Algorithm 

for removing noise from the Images. The dataset contains images of vehicle number 

plates which are blur and cannot recognize the text. Data contains the Images from 

which we have to train and test the data. The dataset is divided into training set and 

testing set for training and testing. We trained and tested the dataset for identifying the 

text. 

 
Figure: 3.2.3. Dataset 
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Figure: 3.2.4. Dataset Collected 
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CHAPTER 4 

RESULTS AND DISCUSSION 

The vehicle ought to stay stationary while taking the picture and the picture is caught from 

settled point parallel to the earth. We confronted some improper identification either 

because of the system, that was not able to extract the numplate from grayscale of the 

image taken improperly or because of luminance conditions and blurry background. 

Number plate extraction needs a great degree of high exactness when taking a shot at the 

images of busy streets or parking areas. For identifying the number plates without noise 

present in it Vehicle Number Plate Detection is implemented. This project uses the 

Convolutional Neural Network(CNN) algorithm for removing noise present in the images 

and detect the number plate. 

4.1 RESULTS 
 

 

Figure: 4.1. Open the Image 
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Figure: 4.2. Select an Image from Dataset 
 

Select an Image from the Dataset and give as Input to the Algorithm to 

remove noise from that Image and Identify the Text clearly. 

Figure: 4.3.Original  Image of a Vehicle 
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Bilateral Filter replaces the intensity of each pixel with a weighted average of intensity 

values from nearby pixels. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e 

Figure: 4.4. Grayscale Image of vehicle 
 

Canny edge detection is a multi-step algorithm that can detect edges with noise supressed 

at the same time. Smooth the image with a Gaussian filter to reduce noise and unwanted 

details and textures. is so chosen that all edge elements are kept while most of the noise is 

suppressed. 
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Figure: 4.5. Removing Noise from the Image 
 

Contour is the outline or shape of something. Contour comes from  the  Italian  contorno 

meaning "to draw a line," which is precisely what you are doing when you trace the contour 

of something. 

 
Figure: 4.6. Select the Number Plate from the Image 
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The detected text, which forms meaningful words or sentences are displayed. Figure 4.7 

shows the detected text image. 
 

 
Figure: 4.7. Detected Text 

 

Figure: 4.8. Final Output 



Vehicle Number Plate Detection 

Gudlavalleru Engineering College Page | 38 

 

 

CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

 

This paper presents a recognition method in which the vehicle plate image is obtained by 

the digital cameras and the license number of the vehicle is perceived with the goal that 

the data and information of the vehicle owner can be obtained. A rear image of a vehicle 

is captured and processed using various algorithms. Text detection is applicable in real 

world scenarios like optical character recognition, artificial Intelligence, distinguish 

between human and machine inputs and spam removal. Text detection is the process of 

locating area in an image where, a meaningful text is occurred. Variation in environment 

in which the image is captured makes it a difficult process. 

The characters which are identified are classified into meaningful word or sensible 

sentences. The identified words are chained together and checked whether they form the 

meaningful sentences. In this work, a system to detect text and classify of the same is 

presented. The accuracy of the proposed system is 93.31%. 

 
 

5.2 FUTURE SCOPE 

 

Further we are planning to study about the characteristics involved with the Vehicle 

Number Plate Detection for better performance. In future, the recognition of number plate 

should be possible from the video processing as well. 
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ABSTRACT 
 

Malaria is a mosquito-borne infectious disease that affects humans and other animals. Malaria 

causes symptoms that typically include fever, tiredness, vomiting, and headaches. In severe 

cases it can cause yellow skin, seizures, coma, or death. Malaria parasites can be identified by 

examining under the microscope a drop of the patient's blood, spread out as a “blood smear” on 

a microscope slide. By using machine learning we can detect whether the person is affected 

with malaria or not.  

We train the model by giving malaria parasite images and uninfected cell images as input in the 

form of a dataset and then we predict whether the person is infected with malaria or not. 
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CHAPTER-I 

INTRODUCTION 

1.1 INTRODUCTION:   

Malaria is caused by Plasmodium parasites. The parasites are spread to people 

through the bites of infected female Anopheles mosquitoes, called "malaria vectors." There 

are 5 parasite species that cause malaria in humans, and 2 of these species – P. 

falciparum and P. vivax – pose the greatest threat. Children with severe malaria frequently 

develop one or more of the following symptoms: severe anemia, respiratory distress in 

relation to metabolic acidosis, or cerebral malaria. In adults, multi-organ failure is also 

frequent. In malaria-endemic areas, people may develop partial immunity, allowing 

asymptomatic infections to occur. Malaria is an acute febrile illness. In a non-immune 

individual, symptoms usually appear 10–15 days after the infective mosquito bite. The first 

symptoms – fever, headache, and chills – may be mild and difficult to recognize as malaria. If 

not treated within 24 hours, P. falciparum malaria can progress to severe illness, often leading 

to death.  

According to the report released by the World Health Organization (WHO), there 

were 214 million cases of malaria in 2015 and 438,000 deaths. In most cases, malaria can 

only be diagnosed by a manual examination of the microscopic slide. Whole slide imaging, 

which scans the conventional glass slides in order to produce digital slides, is the most recent 

imaging modality being employed by pathology departments worldwide. To provide a 

reliable diagnosis, necessary training and specialized human resource are required. 

Unfortunately, these resources are far from being adequate and frequently often unavailable 

in underdeveloped areas where malaria has a marked predominance. Therefore, an automated 

diagnostic system can provide an efficient solution to this problem. Malaria parasite in a 

blood sample can be identified by using image segmentation and feature extraction. Based on 

Image Acquisition, Image Preprocessing, Image Smoothing image segmentation is done. 

Plentiful work has been done to extract features for the malaria-infected cells. In a survey of 

feature extraction and optimization for malaria cells has been discussed in detail. Although 

good feature extraction method can improve the detection accuracy, this type of infection 

detection cannot achieve fully automated diagnosis because it still requires trained experts to 

manually extract feature vectors according to the specific datasets.  
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Feature extraction uses two phases in the architectural model: 

1) Training Phase 

2) Testing (Recognition) Phase which helps to recognize the malaria parasite. 

Recently, machine learning algorithms have gained increasing attention from 

researchers for its great capability in building an automated diagnostic system for malaria. In 

SVM and Naïve Bayes Classifier were utilized to achieve accuracies of 84% and 83.5% 

respectively. But here we use a  deep convolutional neural network (CNN) was applied to 

diagnose malaria in the thick blood smear. However, to distinguish infected and non-infected 

samples in thick films is essentially difficult for pathologists, as the difference is not as clear 

as those individual red blood cells cropped from whole slide images based on thin films. 

 

                                             

     Fig 1(a): Infected Malaria Blood Smear      Fig 1(b): Uninfected Malaria Blood 

Smear 

 

In this work, we focus 

1) Automated detection and quantification of malaria detection 

2) To determine infected image using machine learning 

3) To improve the Predictive value. 

1.2 OBJECTIVES OF THE PROJECT: 

The main objective of the Malaria Detection is to detect whether the person is infected 

with malaria or not. 

i. To define the rational use of microscopy and automated diagnostic system for 

malaria control. 

ii. To identify factors that determine the choice of approaches to the diagnosis of 

malaria. 

iii. To define the desired specifications for new diagnostic tests. 
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Several approaches to the diagnosis of malaria (defined for the purpose of this document as a 

disease caused by infection with malaria parasites) can be adopted. Each approach presents 

characteristics such as cost, ease of performance, and accuracy, which will determine its 

applicability to different situations. The approaches are 

i. Clinical diagnosis 

ii. Microscopy Approach. 

iii. Automated Diagnostic System. 

i. Clinical Diagnosis: 

Clinical diagnosis is the most widely used approach. It has been the only feasible one 

in many situations, particularly in rural areas and at the periphery of the health care system 

where laboratory support to clinical diagnosis does not exist. Among the many clinical signs 

and symptoms associated with malaria, the most prominent is fever, which is often 

accompanied by chills, perspiration, anorexia, headaches, vomiting, and malaise. Residents of 

endemic areas are often familiar with this combination of symptoms, and frequently self-

diagnose malaria based on symptoms alone. In addition to these symptoms of uncomplicated 

malaria, other manifestations may develop that signal severe malaria, which is almost always 

due to Plasmodium falciparum. These include confusion or drowsiness with prostration 

together with severe manifestations such as cerebral malaria, severe anemia, and others. 

Clinical diagnosis is inexpensive to perform, and requires no special equipment or 

supplies. However, the symptoms of malaria are very non-specific and overlap with those of 

other febrile illnesses. A diagnosis of malaria based on clinical grounds alone is therefore 

unreliable, and when possible should be confirmed by laboratory tests. In spite of this lack of 

specificity, in some settings disease management based on clinical diagnosis alone is 

justifiable. 

ii. Microscopy Approach: 

Conventional light microscopy is the established method for the laboratory 

confirmation of malaria. The careful examination by an expert microscopist of a well 

prepared and well-stained blood film remains currently the "gold standard" for detecting and 

identifying malaria parasites. In most settings, the procedure consists of collecting a finger-

prick blood sample; preparing a thick blood smear (in some settings a thin smear is also 

prepared); staining the smear (most frequently with Giemsa), and examining the smear 

through a microscope for the presence of malaria parasites. It is used by skilled and careful 

technicians, microscopy can detect densities as low as 5–10 parasites per µl of blood. 
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iii. Automated Diagnostic System: 

There are many algorithms to implement the Automated Diagnostic System like 

SVM, CNN, e.t.c. The dataset which contains the malaria parasite blood cells are categorized 

into infected and uninfected groups. By taking the help of these algorithms test and train the 

images and detect the output. 

1.3 PROBLEM STATEMENT: 

Malaria is a deadly, infectious, mosquito-borne disease caused 

by Plasmodium parasites that are transmitted by the bites of infected female Anopheles 

mosquitoes. Five parasites cause malaria, but two types—P. falciparum and P. vivax—cause 

the majority of the cases. 

If an infected mosquito bites you, parasites carried by the mosquito enter your blood 

and start destroying oxygen-carrying red blood cells (RBC). Typically, the first symptoms of 

malaria are similar to a virus like the flu and they usually begin within a few days or weeks 

after the mosquito bite. However, these deadly parasites can live in your body for over a year 

without causing symptoms, and a delay in treatment can lead to complications and even 

death. Therefore, early detection can save lives. 

This project is mainly about detecting the presence of malaria parasites in your body 

by collecting the images of blood smears. By using the algorithms we conclude that whether 

the person is infected or not. 
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CHAPTER-II 

LITERATURE REVIEW 

 

Malaria remains a major burden on global health, with roughly 200 million cases worldwide 

and more than 400,000 deaths per year. Malaria is a curable disease, with drugs available for 

treatment, including drugs that can help prevent malaria infections in travelers to malaria-

prone regions. However, there exists no effective vaccine against malaria yet, although this is 

an area of active research and field studies. Once infected, malaria is a rapidly progressing 

disease, with a serious risk of developing into severe and cerebral malaria with neurologic 

symptoms for P.falciparum  infections. Besides biomedical research and political efforts, 

modern information technology is playing a key role in many attempts at fighting the disease. 

One of the barriers toward a successful mortality reduction has been inadequate malaria 

diagnosis in particular. To improve diagnosis, image analysis software and machine learning 

methods have been used to quantify parasitemia in microscopic blood slides. This article 

gives an overview of these techniques and discusses the current developments in image 

analysis and machine learning for microscopic malaria diagnosis. We organize the different 

approaches published in the literature according to the techniques used for imaging, image 

preprocessing, parasite detection and cell segmentation, feature computation, and automatic 

cell classification. Readers will find the different techniques listed in tables, with the relevant 

articles cited next to them, for both thin and thick blood smear images. We also discussed the 

latest developments in sections devoted to deep learning and smartphone technology for 

future malaria diagnosis. 

Therefore, a timely diagnosis of malaria is very important. Although malaria can be 

diagnosed in many different ways, there is room for improvement for current malaria 

diagnostic tests including reducing cost, increasing specificity, and improving ease of use. 

Because automated malaria diagnosis for resource-poor settings is the main topic of this 

survey, we have devoted 2 subsections to light microscopy and RDTs, which are by far the 2 

most heavily used diagnostic means in these areas. We also briefly discuss the other options 

for malaria diagnosis, although they are arguably less suited for the conditions in remote 

malaria regions. 

Detecting the presence of parasites is the key to malaria diagnosis. In addition, 

identifying the parasite species and the presence of potentially mixed infections is important, 

as well as the observation of the stage development of P. falciparum parasites in relation to 

the severity of the disease. Counting parasites for determining the level of parasitemia is not 
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only important for identifying an infection and measuring its severity, it also allows 

monitoring patients by measuring drug efficacy and potential drug resistance. 

The analysis of malaria diagnosis has prompted efforts to perform malaria diagnosis 

automatically. Automatic parasite counting has several advantages compared with manual 

counting it provides a more reliable and standardized interpretation of blood films, it allows 

more patients to be served by reducing the workload of the malaria field workers, and it can 

reduce diagnostic costs. Several key processing steps are typically required to 

quantify parasitemia automatically. First, digital blood slide images need to be acquired, 

which often requires preprocessing to normalize for lighting or staining variations. In a 

second step, blood cells or parasites need to be detected. For blood cells, this typically 

implies cell segmentation to identify individual cells in cell clumps to obtain accurate cell 

counts. In a third step, after cell detection and segmentation, features are computed to 

describe the typical visual appearance of infected and uninfected blood cells. In a final 

classification step, a classifier, who has been trained on an independent and typically 

manually annotated training set, then discriminates between infected and uninfected cells. 

Once the number of infected and uninfected cells is known, computation of parasitemia is a 

straightforward mathematical equation, which includes clinical parameters such 

as hematocrit value, for example. 

Diagnosis Of Malaria:  

Prompt and accurate diagnosis is critical to the effective management of malaria. The 

global impact of malaria has spurred interest in developing effective diagnostic strategies not 

only for resource-limited areas where malaria is a substantial burden on society, but also in 

developed countries, where malaria diagnostic expertise is often lacking. Malaria diagnosis 

involves identifying malaria parasites or antigens/products in patient blood. Although this 

may seem simple, the diagnostic efficacy is subject to many factors. The different forms of 

the 5 malaria species; the different stages of erythrocytic schizogony, the endemicity of 

different species, the interrelation between levels of transmission, population movement, 

parasitemia, immunity, and signs and symptoms; drug resistance, the problems of recurrent 

malaria, persisting viable or non-viable parasitemia, and sequestration of the parasites in the 

deeper tissues, and the use of chemoprophylaxis or even presumptive treatment on the basis 

of clinical diagnosis, can all influence the identification and interpretation of malaria 

parasitemia in a diagnostic test. 
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Clinical Diagnosis Of Malaria 

Malaria is a potential medical emergency and should be treated accordingly. Delays in 

diagnosis and treatment are the leading causes of death in many countries. Diagnosis can be 

difficult where malaria is no longer endemic for healthcare providers unfamiliar with the 

disease. Clinicians may forget to consider malaria among the potential diagnoses for some 

patients and not order the necessary diagnostic tests. Technicians may be unfamiliar with, or 

lack experience with, malaria, and fail to detect parasites when examining blood smears 

under a microscope. In some areas, malaria transmission is so intense that a large proportion 

of the population is infected but remains asymptomatic, e.g., in Africa. Such carriers have 

developed sufficient immunity to protect them from malarial illness, but not infection. In 

such situations, finding malaria parasites in an ill person does not necessarily mean that the 

illness is caused by the parasites. In many malaria-endemic countries, the lack of resources is 

a major barrier to reliable and timely diagnosis. Health personnel are undertrained, 

underequipped, and underpaid. They often face excessive patient loads, and must divide their 

attention between malaria and other equally severe infectious diseases, such as tuberculosis 

or HIV/AIDS. 

A clinical diagnosis of malaria is traditional among medical doctors. This method is 

the least expensive and most widely practiced. Clinical diagnosis is based on the patients' 

signs and symptoms, and on physical findings at examination. The earliest symptoms of 

malaria are very nonspecific and variable, and include fever, headache, weakness, myalgia, 

chills, dizziness, abdominal pain, diarrhea, nausea, vomiting, anorexia, and pruritus. A 

clinical diagnosis of malaria is still challenging because of the non-specific nature of the 

signs and symptoms, which overlap considerably with other common, as well as potentially 

life-threatening diseases, e.g. common viral or bacterial infections, and other febrile illnesses. 

The overlapping of malaria symptoms with other tropical diseases impairs diagnostic 

specificity, which can promote the indiscriminate use of antimalarials and compromise the 

quality of care for patients with non-malarial fevers in endemic areas. The Integrated 

Management of Children Illness (IMCI) has provided clinical algorithms for managing and 

diagnosing common childhood illnesses by minimally trained healthcare providers in the 

developing world having inappropriate equipment for laboratory diagnosis. A widely utilized 

clinical algorithm for malaria diagnosis, compared with a fully trained pediatrician with 

access to laboratory support, showed very low specificity (0-9%) but 100% sensitivity in 

African settings. This lack of specificity reveals the perils of distinguishing malaria from 
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other causes of fever in children on clinical grounds alone. Recently, another study showed 

that the use of the IMCI clinical algorithm resulted in a 30% over-diagnosis of malaria. 

Therefore, the accuracy of malaria diagnosis can be greatly enhanced by combining clinical-

and parasite-based findings. 

Laboratory Diagnosis Of Malaria: 

Rapid and effective malaria diagnosis not only alleviates suffering, but also decreases 

community transmission. The nonspecific nature of the clinical signs and symptoms of 

malaria may result in over-treatment of malaria or non-treatment of other diseases in malaria-

endemic areas, and misdiagnosis in non-endemic areas. In the laboratory, malaria is 

diagnosed using different techniques, e.g. conventional microscopic diagnosis by staining 

thin and thick peripheral blood smears, other concentration techniques, e.g. quantitative buffy 

coat (QBC) method, rapid diagnostic tests e.g., OptiMAL, ICT, Para-HIT-f, ParaScreen, SD 

Bioline, Para check, and molecular diagnostic methods, such as polymerase chain reaction 

(PCR). Some advantages and shortcomings of these methods have also been described, 

related to sensitivity, specificity, accuracy, precision, time consumed, cost-effectiveness, 

labor intensiveness, the need for skilled microscopists, and the problem of inexperienced 

technicians. 

The prospect of automating malaria diagnosis with its obvious advantages has 

attracted many researchers, especially in the last decade. The publications reflect all the major 

developments we have seen in the areas of automatic pattern recognition and machine 

learning in the last years. Our article will give an overview of the articles that have been 

published, using the processing steps mentioned above as a framework and guide. This is not 

the first survey article on the subject. In fact, several survey articles have already been 

published before, which bear testimony to both the importance of automated malaria 

diagnosis and the research dynamics and rapid system development. We refer readers in 

particular to the following surveys for additional information about the background of 

automatic malaria diagnosis and the image processing and machine learning methods used for 

automated microscopy diagnosis of malaria. In addition, more specific surveys have been 

published on cell features for malaria parasite detection, on malaria diagnosis, on malaria 

diagnostic tools, and on alternatives to conventional microscopy. The purpose of our article is 

not to replace these surveys, but rather to complement them and to provide the latest update 

of the state of the art in image analysis and machine learning for malaria diagnosis as it 
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presents itself at the end of the year 2017. We included a section on deep learning, which is 

the latest development in malaria diagnosis and which arguably has the potential to render 

many of the old approaches obsolete, similar to the development in other imaging application 

areas. There have also been many developments in hardware for automatic malaria diagnosis. 

To investigate the features automatically extracted by the deep learning methods from 

the training data, we randomly selected one image from each of the two categories of infected 

and normal cells (as shown in the first row of Fig. 3). We fed these images into LeNet-5, 

which has the simplest architecture among the three CNNs. Visualization of the features at 

the two convolutional layers of LeNet-5 demonstrates how the extracted features respond to 

inputs from the two distinct categories. A comparison of the learned features shows the 

excellent automatic feature extraction capability of this deep learning method. For example, 

the existence of a colored nucleus in the infected cell can be caused by the malaria parasite, 

which is a distinct feature of an infected cell compared to a non-infected cell. 
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CHAPTER – 3 
 

PROPOSED METHOD 

3.1 METHODOLOGY:  

The nature of the difficulties likely to be encountered during the process of coming up 

with an information system has led to the innovation of methods to improve the information 

management system. To get to the design and implement an information system, there is a 

need to have a methodological approach in order to meet the time against physical and human 

constraints. A system development methodology refers to the steps that are used to form, 

plan, and control the process of developing an information system since it is virtually 

impossible to drive forward a project to computerize method without prior work. The 

methodology used in this project is image classification using CNN. 

Image Classification: 

Image classification refers to a process in computer vision that can classify an image 

according to its visual content. For example, an image classification algorithm may be 

designed to tell if an image contains a human figure or not. While detecting an object is 

trivial for humans, robust image classification is still a challenge in computer vision 

applications. 

  Image classification is a supervised learning problem: define a set of target classes 

(objects to identify in images), and train a model to recognize them using labeled example 

photos. Early computer vision models relied on raw pixel data as the input to the model. 

However, a raw pixel data alone doesn't provide a sufficiently stable representation to 

encompass the myriad variations of an object as captured in an image. The position of the 

object, background behind the object, ambient lighting, camera angle, and camera focus all 

can produce a fluctuation in raw pixel data; these differences are significant enough that they 

cannot be corrected for by taking weighted averages of pixel RGB values. 
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Architecture: 

 

        Fig-2: Architecture 

Neural network : 

It is a machine learning algorithm, which is built on the principle of the 

organization and functioning of biological neural networks. This concept arose in an 

attempt to simulate the processes occurring in the brain by Warren McCulloch and 

Walter Pitts in 1943. 

Neural networks consist of individual units called neurons. Neurons are located in a 
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series of groups — layers (see figure allow). Neurons in each layer are connected to neurons 

of the next layer. Data comes from the input layer to the output layer along these compounds. 

Each individual node performs a simple mathematical calculation. Then it transmits its data to 

all the nodes it is connected to. 

 

Fig-3: Neural Network 

The last wave of neural networks came in connection with the increase in computing 

power and the accumulation of experience. That brought Deep learning, where technological 

structures of neural networks have become more complex and able to solve a wide range of 

tasks that could not be effectively solved before. Image classification is a prominent example. 

Convolution Neural Networks: 
 

Convolutional neural networks (CNN) is a special architecture of artificial neural 

networks, proposed by Yann LeCun in 1988. CNN uses some features of the visual cortex. 

One of the most popular uses of this architecture is image classification. For example 

Facebook uses CNN for automatic tagging algorithms, Amazon — for generating product 

recommendations and Google — for search through among users’ photos. Let us consider the 

use of CNN for image classification in more detail. The main task of image classification is 

acceptance of the input image and the following definition of its class. This is a skill that 

people learn from their birth and are able to easily determine that the image in the picture is an 

elephant. But the computer sees the pictures quite differently: 
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Fig-4: Different Views 

Instead of the image, the computer sees an array of pixels. For example, if the image size is 

300 x 300. In this case, the size of the array will be 300x300x3. Where 300 is width, next 300 

in height, and 3 is RGB channel values. The computer is assigned a value from 0 to 255 to 

each of these numbers. Тhis value describes the intensity of the pixel at each point. To solve 

this problem the computer looks for the characteristics of the base level. In human 

understanding such characteristics are for example the trunk or large ears. For the computer, 

these characteristics are boundaries or curvatures. And then through the groups of 

convolutional layers the computer constructs more abstract concepts. In more detail: the image 

is passed through a series of convolutional, nonlinear, pooling layers and fully connected 

layers, and then generates the output. 

Convolution neural network algorithm: 

 It is a multilayer perceptron that is the special design for the identification of two-

dimensional image information. Always has more layers: input layer, convolution layer, 

sample layer, and output layer. In addition, in a deep network architecture the convolution 

layer and sample layer can have multiple. CNN is not as restricted Boltzmann machine, it 

needs to be before and after the layer of neurons in the adjacent layer for all connections, 

convolution neural network algorithms, each neuron don't need to do feel the global image, 

just feel the local area of the image. In addition, each neuron parameter is set to the same, 

namely, the sharing of weights, namely each neuron with the same convolution kernels to 

deconvolution image CNN algorithm has two main processes: convolution and sampling. 
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Convolution process: use a trainable filter Fx, deconvolution of the input image (the first 

stage is the input image, the input of the after convolution is the feature image of each 

layer, namely Feature Map), then add a bias bx, we can get convolution layer Cx. 

A sampling process: n pixels of each neighborhood through pooling steps, become a 

pixel, and then by scalar weighting Wx + 1 weighted, add bias bx + 1, and then by an 

activation function, produce a narrow n times feature map Sx + 1. 

 

Fig-5: Main Process of CNN 

 

The key technology of CNN is the local receptive field, sharing of weights,  subsampling by 

time or space, so as to extract feature and reduce the size of the training parameters. The 

advantage of CNN algorithm is that to avoid the explicit feature extraction, and implicitly to 

learn from the training data; The same neuron weights on the surface of the feature mapping, 

thus network can learn parallelly, reduce the complexity of the network; Adopting sub-

sampling structure by time or space, can achieve some degree of robustness, scale and 

deformation displacement; Input information and network topology can be a very good 

match, It has unique advantages in speech recognition and image processing.  

Fig-6:  Architecture of CNN in Training Faces 

CNN algorithm needs experience in architecture design and need to debug unceasingly in the 

practical application, in order to obtain the most suitable for a particular application 
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architecture of CNN. Based on the gray image as the input of 96 x 96, in the preprocessing 

stage, turning it into 32 x 32 of the size of the image. Design depth of the layer 7  convolution 

model: input layer, convolution layer C1, subsampling layer S1, convolution layer C2, 

sampling layer S2, hidden layer H, and output layer F. 

The input image can contain multiple channels such as color, wings, eyes, beak of 

birds which means that the convolutional layer performs a mapping from 3D volume to 

another 3D volume. 3D volumes considered are width, height, depth. The CNN has two 

components: 

1) Feature extraction part: features are detected when the network performs a series of 

convolutional and pooling operation.   

2) Classification part: extracted features are given to a fully connected layer which acts as a 

classifier.  

  CNN's are regularized versions of multilayer perceptrons. Multilayer perceptrons 

usually mean fully connected networks, that is, each neuron in one layer is connected to all 

neurons in the next layer. The "fully-connectedness" of these networks makes them prone to 

overfitting data. Typical ways of regularization include adding some form of magnitude 

measurement of weights to the loss function. CNN takes a different approach towards 

regularization: they take advantage of the hierarchical pattern in data and assemble more 

complex patterns using smaller and simpler patterns. Therefore, on the scale of connectedness 

and complexity, CNNs are on the lower extremity. 

Convolutional networks were inspired by biological processes in that the connectivity 

pattern between neurons resembles the organization of the animal visual cortex. Individual 

cortical neurons respond to stimuli only in a restricted region of the visual field known as the 

receptive field. The receptive fields of different neurons partially overlap such that they cover 

the entire visual field.  

CNN's use relatively little pre-processing compared to other image classification 

algorithms. This means that the network learns the filters that in traditional algorithms were 

hand-engineered. This independence from prior knowledge and human effort in feature 

design is a major advantage. This independence from prior knowledge and human effort in 

feature design is a major advantage. 

A neural network will learn over time if its predictions are accurate. Like with 

anything else, it takes a lot of training for computers to get their predictions right; they don’t 

automatically know how to classify what objects are called in the real world.  
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CNN consists of : 

 1. Convolution Layer 

 2. Pooling 

 3. Flattening 

1.Convolution Layer: 

The Convolution layer is always the first. Тhe image (matrix with pixel values) is 

entered into it. Imagine that the reading of the input matrix begins at the top left of the image. 

Next the software selects a smaller matrix there, which is called a filter (or neuron, or core). 

Then the filter produces convolution, i.e. moves along the input image. The filter's task is to 

multiply its values by the original pixel values. All these multiplications are summed up. One 

number is obtained in the end. Since the filter has read the image only in the upper left 

corner, it moves further and further right by 1 unit performing a similar operation. After 

passing the filter across all positions, a matrix is obtained, but smaller than an input matrix. 

 

Fig-7: Convolution Layer 

This operation, from a human perspective, is analogous to identifying boundaries and 

simple colors on the image. But in order to recognize the properties of a higher level such as 

the trunk or large ears the whole network is needed. The network will consist of several 

convolutional networks mixed with nonlinear and pooling layers. When the image passes 

through one convolution layer, the output of the first layer becomes the input for the second 

layer. And this happens with every further convolutional layer. The nonlinear layer is added 

after each convolution operation. It has an activation function, which brings nonlinear 

property. Without this property a network would not be sufficiently intense and will not be 
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able to model the response variable (as a class label).  

2.Pooling Layer: The pooling layer follows the nonlinear layer. It works with the width and 

height of the image and performs a downsampling operation on them. As a result the image 

volume is reduced. This means that if some features (as for example boundaries) have already 

been identified in the previous convolution operation, then a detailed image is no longer 

needed for further processing, and it is compressed to less detailed pictures.The pooling layer 

function is to progressively reduce the spatial size of the representation or reduce the number 

of parameters and computation in the network. The pooling layer operates on each feature 

map independently. The approaches used in pooling are:  

 Max Pooling 

 Mean Pooling 

 Sum Pooling 

 

Fig-8: Pooling 

3.Fully Connected Layer: 

After completion of a series of convolutional, nonlinear, and pooling layers, it is necessary 

to attach a fully connected layer. This layer takes the output information from convolutional 

networks. Attaching a fully connected layer to the end of the network results in an N-dimensional 

vector, where N is the number of classes from which the model selects the desired class. We 

choose deep learning techniques for image classification rather than machine learning techniques 

because by using deep learning techniques like CNN, RNN we can avoid overfitting. Accuracy is 

also more for large datasets when compared with ML techniques. Accuracy is increased when we 

increase the number of epochs. The two activation functions used in this project are relu and 

softmax. 
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Fig-9: Full Connection  

Relu: The most successful non-linearity for CNN’s is the Rectified Non-Linear unit (ReLU), 

which combats the vanishing gradient problem occurring in sigmoids. ReLU is easier to compute 

and generates sparsity (not always beneficial). 

Softmax: The softmax activation function is used in neural networks when we want to build a 

multiclass classifier which solves the problem of assigning an instance to one class when the 

number of possible classes is larger than two. Generally, this function is used as an output 

function of the last layer in neural networks. 

3.2 IMPLEMENTATION: 

Statistical Techniques And Visualization:  

Statistics is a collection of tools that you can use to get answers to important questions 

about data. You can use descriptive statistical methods to transform raw observations into 

information that you can understand and share. You can use inferential statistical methods to 

reason from small samples of data to whole domains. Statistics is a pillar of machine 

learning. You cannot develop a deep understanding and application of machine learning 

without it.  

 Problem Framing: Requires the use of exploratory data analysis and data mining.  

 Data Understanding: Requires the use of summary statistics and data visualization.  

 Data Cleaning: Requires the use of outlier detection, imputation, and more. 

 Data Selection: Requires the use of data sampling and feature selection methods.  
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 Data Preparation: Requires the use of data transforms, scaling, encoding, and much 

more. Model Evaluation: Requires experimental design and resampling methods.  

 Model Configuration: Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and 

estimation statistics. Model Presentation. Requires the use of estimation statistics such 

as confidence intervals. Model Predictions. Requires the use of estimation statistics 

such as prediction intervals.  

The main package that is required to run the CNN Algorithm is TensorFlow. 

The most important framework in CNN is Keras. It used over TensorFlow 

TensorFlow- TensorFlow is Google Brain's second-generation system. Version 1.0.0 was 

released on February 11, 2017.[10] While the reference implementation runs on single devices, 

Tensor Flow can run on multiple CPUs and GPUs(with 

optional CUDA and SYCL extensions for general-purpose computing on graphics processing 

units). TensorFlow is available on 64-bit Linux, macOS, Windows, and mobile computing 

platforms including Android and iOS. It is an open-source Deep Learning library developed 

by Google that is used to perform complex numerical operations and several other tasks to 

model Deep Learning models. Its architecture allows easy deployment of computations 

across multiple platforms like CPU's, GPU's, etc.  

TensorFlow offers multiple levels of abstraction so you can choose the right one for 

your needs. Build and train models by using the high-level Keras API, which makes getting 

started with TensorFlow and machine learning easy. If you need more flexibility, eager 

execution allows for immediate iteration and intuitive debugging. For large ML training 

tasks, use the Distribution Strategy API for distributed training on different hardware 

configurations without changing the model definition. 

In May 2017, Google announced a software stack specifically for mobile 

development, TensorFlow Lite. In January 2019, the TensorFlow team released a developer 

preview of the mobile GPU inference engine with OpenGL ES 3.1 Compute Shaders on 

Android devices and Metal Compute Shaders on iOS devices.[23] In May 2019, Google 

announced that their TensorFlow Lite Micro (also known as TensorFlow Lite for 

Microcontrollers) and ARM's uTensor would be merging 

 

 

https://en.wikipedia.org/wiki/TensorFlow#cite_note-10
https://en.wikipedia.org/wiki/TensorFlow#cite_note-23
https://en.wikipedia.org/wiki/Arm_Holdings
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Keras- Keras is a minimalist Python library for deep learning that can run on top of Theano 

or TensorFlow. 

It was developed to make implementing deep learning models as fast and easy as 

possible for research and development. 

It runs on Python 2.7 or 3.5 and can seamlessly execute on GPUs and CPUs given the 

underlying frameworks. It is released under the permissive MIT license. 

Keras was developed and maintained by François Chollet, a Google engineer using four 

guiding principles: 

 Modularity: A model can be understood as a sequence or a graph alone. All the 

concerns of a deep learning model are discrete components that can be combined in 

arbitrary ways. 

 Minimalism: The library provides just enough to achieve an outcome, no frills and 

maximizing readability. 

 Extensibility: New components are intentionally easy to add and use within the 

framework, intended for researchers to trial and explore new ideas. 

 Python: No separate model files with custom file formats. Everything is native 

Python. 

Keras is an API designed for human beings, not machines. Keras follows best 

practices for reducing cognitive load: it offers consistent & simple APIs, it minimizes the 

number of user actions required for common use cases, and it provides clear and actionable 

feedback upon user error.This makes Keras easy to learn and easy to use. As a Keras user, 

you are more productive, allowing you to try more ideas than your competition, faster  which 

in turn helps you win machine learning competitions.This ease of use does not come at the 

cost of reduced flexibility: because Keras integrates with lower-level deep learning languages 

(in particular TensorFlow), it enables you to implement anything you could have built in the 

base language. In particular, as tf.keras , the Keras API integrates seamlessly with your 

TensorFlow workflows. 

NumPy - is a commonly used Python data analysis package. By using NumPy, you can speed 

up your workflow, and interface with other packages in the Python ecosystem, like scikit-

learn, that use NumPy under the hood. NumPy was originally developed in the mid-2000s, 

and arose from an even older package called Numeric. This longevity means that almost 

every data analysis or machine learning package for Python leverages NumPy in some way. 

https://www.quora.com/Why-has-Keras-been-so-successful-lately-at-Kaggle-competitions
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We’ll walk through using NumPy to analyze data on wine quality. The data contains 

information on various attributes of wines, such as pH and fixed acidity, along with a quality 

score between 0 and 10 for each wine. The quality score is the average of at least 3 human 

taste testers. As we learn how to work with NumPy, we’ll try to figure out more about the 

perceived quality of wine.  

Numpy 2-Dimensional Arrays With NumPy, we work with multidimensional arrays. 

We’ll dive into all of the possible types of multidimensional arrays later on, but for now, 

we’ll focus on 2-dimensional arrays. A 2-dimensional array is also known as a matrix, and is 

something you should be familiar with.  

Creating A NumPyArray :We can create a NumPy array using the numpy.array 

function. If we pass in a list of lists, it will automatically create a NumPy array with the same 

number of rows and columns. Because we want all of the elements in the array to be float 

elements for easy computation, we’ll leave off the header row, which contains strings.  

One of the limitations of NumPy is that all the elements in an array have to be of the same 

type, so if we include the header row, all the elements in the array will be read in as strings. 

Because we want to be able to do computations like find the average quality of the wines, we 

need the elements to all be floats. In the below code, we:  

 Import the numpy package.  

 Pass the list of lists wines into the array function, which converts it into a NumPy 

array.  

 Exclude the header row with list slicing.  

 Specify the keyword argument dtype to make sure each element is converted to a 

float.  

Pandas - is an open source python library that is built on top of NumPy. It allows you do fast 

analysis as well as data cleaning and preparation. Pandas is hands down one of the best 

libraries of python. It supports reading and writing excel spreadsheets, CVS's and a whole lot 

of manipulation. It is more like a mandatory library you need to know if you’re dealing with 

datasets from excel files and CSV files. i.e for Machine learning and data science 

As other libraries, you’d import pandas and reference it as pd.  

import pandas as pd  

pd.Series():  

pd.Series() is a method that creates a series object from data passed. The data must be defined 

as a parameter. what is a “Series” object in Pandas? It is a data structure defined by Pandas. 
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Basically it looks like a table having rows and columns. Notice that these numbers on the first 

column were added automatically by pandas. They serve as index. These variables are known 

as categorical variables and in terms of pandas, these are called ‘object’.  

To retrieve information using the categorical variables, we need to convert them into 

‘dummy’ variables so that they can be used for modelling. We do that using 

pandas.get_dummies feature.  

First we create a list of the categorical variables. Then we convert these variables into 

dummy variables. We have created dummy variables for each categorical variables and 

printing out the head of the new data-frame. You can understand, how the categorical 

variables are converted to dummy variables which are ready to be used in the modelling of 

this data-set. But, we have a slight problem here. The actual categorical variables still exist 

and they need to be removed to make the data-frame ready for machine learning. 

 

Anaconda:  

It is an open-source software that contains jupyter, spyder, etc that are used for large 

data processing, data analytics, heavy scientific computing. Anaconda works for R and 

python programming language. Spyder (sub-application of Anaconda) is used for python. 

Opencv for python will work in spyder. Package versions are managed by the package 

management system called conda.  

Anaconda is a free and open-source distribution of the Python and R programming 

languages for scientific computing (data science, machine learning applications, large-scale 

data processing, predictive analytics, etc.), that aims to simplify package management and 

deployment. Package versions are managed by the package management system conda. The 

Anaconda distribution includes data-science packages suitable for Windows, Linux, and 

macOS. 

First we create a list of the categorical variables. Then we convert these variables into 

dummy variables. We have created dummy variables for each categorical variable and 

printing out the head of the new data-frame. You can understand, how the categorical 

variables are converted to dummy variables which are ready to be used in the modeling of 

this data-set. But, we have a slight problem here. The actual categorical variables still exist 

and they need to be removed to make the data-frame ready for machine learning. 
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Data Modeling And Visualization:  

Dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. The information set contains 9759 

lines, each of them representing either a default or not a default (binary value) of a risk when 

they ask for a loan from a bank. Default and good loans are characterized by the 0 or 1 

labeled variables that are directly obtained from the companies, financial statements, balance 

sheets, income statements, and cash flow statements where the values are considered at the 

lowest level of granularity. After importing the data, we cleaned the variables and removed 

features with no pertinent information (same value like 'NaN' (Not a Number), for instance). 

Then, we split the data into two subsets, considering 80% of the data and then 20% of these 

data was used for test purposes. The validation performance permits one to improve the 

training approach, and we use it to provide prediction performance on the test set. In the 

training set, we verify if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data 

mining technique that involves transforming raw data into an understandable format. Real-

world data is often incomplete, inconsistent, and/or lacking in certain behaviors or trends, and 

is likely to contain many errors. Data preprocessing consists of the steps: 

1. Get data  

2. Importing libraries  

3. Data-preprocessing 

4. Training and Testing the CNN Model  
 

1. Get data:  

The dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. For this project, the dataset is 

obtained from kaggle. This dataset contains 11,000 cell images of both parasitized and 

unparasitized images. 

2.Importing Libraries: 

 To make use of every layer present in the CNN model, we need to import certain packages 

or libraries like Sequential, Convolution2D, MaxPooling2D, Flatten, Dense. These libraries 

help to make use of these special features. The format for importing a library can be referred 

below: 

import tensorflow.keras 

from tensorflow.keras.models import Sequential 
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from tensorflow.keras.layers import Convolution2D 

from tensorflow.keras.layers import MaxPooling2D 

from tensorflow.keras.layers import Flatten 

from tensorflow.keras.layers import Dense 

 

Sequential: 

 For most deep learning networks that you build, the Sequential model is likely what 

you will use. It allows you to easily stack sequential layers (and even recurrent layers) of the 

network in order from input to output. When we propose here a new neural network model 

where each layer is associated with a set of candidate mappings. When an input is processed, 

at each layer, one mapping among these candidates is selected according to 

a sequential decision process. 

Convolution2D:  

Convolution operator for filtering windows of two-dimensional inputs. When using 

this layer as the first layer in a model, provide the keyword argument input_shape (tuple of 

integers, does not include the sample axis), e.g. input_shape=(3, 128, 128) for 128x128 RGB 

pictures. 

MaxPooling2D:  

Max pooling is a sample-based discretization process. The objective is to down-

sample an input representation (image, hidden-layer output matrix, etc.), reducing its 

dimensionality and allowing for assumptions to be made about features contained in the sub-

regions binned  

Flattening: 

Flattening is converting the data into a 1-dimensional array for inputting it to the next 

layer. We flatten the output of the convolutional layers to create a single long feature vector. 

And it is connected to the final classification model, which is called a fully-connected layer. 

Dense:  

A dense layer is just a regular layer of neurons in a neural network. Each neuron 

receives input from all the neurons in the previous layer, thus densely connected. The layer 

has a weight matrix W, a bias vector b, and the activations of the previous layer a. 

import tkinter 

from tkinter import * 

from PIL import ImageTk, Image 

from tkinter import filedialog 
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root=tkinter.Tk() 

from tensorflow.keras.models import load_model 

import numpy as np 

import os 

from keras.preprocessing import image 

Tkinter: 

Python offers multiple options for developing GUI (Graphical User Interface). Out of 

all the GUI methods, tkinter is the most commonly used method. It is a standard Python 

interface to the Tk GUI toolkit shipped with Python. Python with tkinter is the fastest and 

easiest way to create the GUI applications. Creating a GUI using tkinter is an easy task. 

To create a tkinter app: 

1. Importing the module – tkinter 

2. Create the main window (container) 

3. Add any number of widgets to the main window 

4. Apply the event Trigger on the widgets. 

Importing tkinter is same as importing any other module in the Python code. Note that the 

name of the module in Python 2.x is ‘Tkinter’ and in Python 3.x it is ‘tkinter’. 

import tkinter 

There are two main methods used which the user needs to remember while creating the 

Python application with GUI. 

1. Tk(screenName=None,  baseName=None,  className=’Tk’,  useTk=1): To create 

a main window, tkinter offers a method ‘Tk(screenName=None,  baseName=None, 

 className=’Tk’,  useTk=1)’. To change the name of the window, you can change 

the className to the desired one. The basic code used to create the main window of 

the application is: 

m=tkinter.Tk() where m is the name of the main window object 

2. mainloop(): There is a method known by the name mainloop() is used when your 

application is ready to run. mainloop() is an infinite loop used to run the application, 

wait for an event to occur and process the event as long as the window is not closed. 

m.mainloop() 

tkinter also offers access to the geometric configuration of the widgets which can organize 

the widgets in the parent windows. There are mainly three geometry manager classes class. 

1. pack() method:It organizes the widgets in blocks before placing in the parent widget. 
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2. grid() method:It organizes the widgets in grid (table-like structure) before placing in 

the parent widget. 

3. place() method:It organizes the widgets by placing them on specific positions 

directed by the programmer. 

There are a number of widgets which you can put in your tkinter application. Some of the 

major widgets are explained below: 

Button: To add a button in your application, this widget is used. 

The general syntax is:w=Button(master, option=value) master is the parameter used to 

represent the parent window. There are a number of options that are used to change the 

format of the Buttons. The number of options can be passed as parameters separated by 

commas. Some of them are listed below. 

 active background: to set the background color when the button is under the 

cursor. 

 active foreground: to set the foreground color when the button is under the 

cursor. 

 bg: to set he normal background color. 

 command: to call a function. 

 font: to set the font on the button label. 

 image: to set the image on the button. 

 width: to set the width of the button. 

 height: to set the height of the button. 

 

import tkinter as tk  

r = tk.Tk()  

r.title('Counting Seconds')  

button = tk.Button(r, text='Stop', width=25, command=r.destroy)  

button.pack()  

r.mainloop() 

 

Fig-10: Tkinter interface 
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3.Data Preprocessing: 

The original whole slide image data contain a significant amount of redundant 

information. In order to achieve good classification accuracy, image segmentation and de-

noising have to be done to extract only blood cells and remove those redundant image pixels 

simultaneously. First, each image tile was converted into a grayscale image from the color 

space followed by the thresholding operation. However, noise as the byproduct of 

thresholding can degrade the quality of the acquired images and lower the classification 

performance. Therefore, the isolated noise pixels were eliminated by applying image 

morphological operations in Matlab. Another common issue is that segmented whole slide 

images almost inevitably have many overlapped red blood cells (RBCs), which may cause 

inaccurate classification. The Hough Circle transform [16] was applied to detect disk-like 

overlapped RBCs and then separate them. 

Standardization:  

The images are transformed to the same size i.e, 64 X 64 pixels. The entire dataset is 

in the form of .jpg image format.  

Folder Structure:  

Approximately 75% of the images formed the training dataset and the remaining 25% 

formed the validation dataset. The images collected were put into the respective dataset folder 

and subfolders corresponding to the name. The subfolder name defined the label that would 

be applied to each image 

4.Training the CNN model: 

1) Importing Packages 

import tensorflow 

import tensorflow.keras 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Convolution2D 

from tensorflow.keras.layers import MaxPooling2D 

from tensorflow.keras.layers import Flatten 

from tensorflow.keras.layers import Dense 

2)  Initializing the model 

model = Sequential() 

3) Performing CNN Steps   
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model.add(Convolution2D(32,3,3,input_shape=(64,64,3),activation='relu')) 

#convolution step 

model.add(MaxPooling2D(pool_size=(2,2), strides = 2)) #pooling step 

model.add(Flatten()) #flattening 

model.add(Dense(units = 128, activation = 'relu')) 

model.add(Dense(units = 64, activation = 'relu')) 

model.add(Dense(units = 32, activation = 'relu')) 

model.add(Dense(units = 1, activation = 'sigmoid')) 

4)  Compiling the model 

model.compile(optimizer = 'adam', loss = 'binary_crossentropy', 

metrics=['accuracy']) 

from keras.preprocessing.image import ImageDataGenerator 

train_datagen = ImageDataGenerator( 

        rescale=1./255, 

        shear_range=0.2, 

        zoom_range=0.2, 

horizontal_flip=True) 

test_datagen = ImageDataGenerator(rescale=1./255) 

 

 

5)  Training the data 

training_set = train_datagen.flow_from_directory( 

        r'C:\Users\welcome\Desktop\cell_images\Trainingset', 

        target_size=(64,64), 

        batch_size=32, 

        class_mode='binary') 

 

test_set = test_datagen.flow_from_directory( 

        r'C:\Users\welcome\Desktop\cell_images\Testingset', 

        target_size=(64,64), 

        batch_size=32, 

      class_mode='binary') 

6)  Fit the Train data in our model 
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model.fit_generator(training_set,steps_per_epoch=8000,epochs=5,validation_d

ata=test_set,validation_steps=3000) 

 

Fig-11: Epochs 

Epochs: 

An epoch is a term used in machine learning and indicates the number of passes 

through the entire training dataset the machine learning algorithm has completed. If the 

batch size is the whole training dataset (batch mode) then batch size and epoch are 

equivalent. 

Suppose that you want to train a machine learning model with some data. That data 

you call training data. Now, the thing is that for huge sets of training data you cannot feed the 

whole bunch to your model at once due to limitations in computer memory. So, what you do 

is break up your whole training data set into sizeable batches which can fit into your 

computer's memory at once.You then feed these batches one by one to your model for 

training. When all the batches are fed exactly once you complete what is called an epoch. 
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Basically it is equivalent to showing your model the whole training data bunch once. Now, 

you have to carry this one multiple times for successful training, hence, multiple epochs. 

      7) Confusion Matrix 

from sklearn.metrics import confusion matrix 

cm=confusion matrix(np.argmax(y_valid, axis=1),np.argmax(pred,axis=1)) 

plot_confusion matrix(cm= cm, normalize= False, cmap= ’Reds’, target_names 

=[‘Uninfected’, ’Parasitized’], title=”Confusion Matrix”) 

8)  Save the model 

model.save('MD.h5') 

Testing the CNN Model: 

1) Importing Packages 

import tkinter 

from tkinter import * 

from PIL import ImageTk, Image 

from tkinter import filedialog 

root=tkinter.Tk() 

from tensorflow.keras.models import load_model 

import numpy as np 

import os 

from keras.preprocessing import image 

2) Determining the GUI Interface size  

root.geometry("550x300+300+150") 

root.resizable(width=True, height=True) 

3)  Loading the model 

model =load_model('MD.h5') 

 

4)  Compilation 

model.compile(optimizer='adam',loss='binary_crossentropy',metrics=['accurac

y']) 

5) tkinter code 

def openfn(): 

    filename = filedialog.askopenfilename(title='open') 

    return filename 
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def open_img(): 

    x = openfn() 

    test_image = image.load_img(x, target_size = (64, 64)) 

    test_image = image.img_to_array(test_image) 

    test_image = np.expand_dims(test_image, axis = 0) 

    result = model.predict_classes(test_image) 

    print(result) 

    index=["Parasitic","Not Infected"] 

    label = Label( root, text="Prediction : "+index[result[0][0]]) 

    label.pack() 

    img = Image.open(x) 

    img = img.resize((250, 250), Image.ANTIALIAS) 

    img = ImageTk.PhotoImage(img) 

    panel = Label(root, image=img) 

    panel.image = img 

    panel.pack() 

   btn = Button(root, text='open image', command=open_img).pack() 

root.mainloop() 
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3.3 DATA PREPARATION:   

 Thousands of records are required to train the model effectively thus the size of the 

training dataset will be crucial because one of the characteristics of deep learning is its ability 

to perform well when trained with large data sets. The dataset was obtained from public 

sources like Google's Open Image, Kaggle. The records collected were prepared in a 

structured format. 

 After the data preprocessing, we randomly selected a large number of cell images The 

entire whole slide image dataset has been divided into four segments evenly. One cell image 

can only be considered as infected and included in our final dataset if all the reviewers mark 

it positively whereas it will be excluded otherwise. The same selection rule also applies to the 

non-infected cells in our dataset. After this data curation, we collected 5000 infected cells and 

5000 non-infected cells. Next we divide this dataset into two sets of approximately equal 

size: training set and testing set. 

 

Label Training set Test set 

Infected cell images 4000 1000 

Uninfected cell images 4000 1000 

Table-1:Division of Images 
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Fig-12: Parasited Cell Images 

 

Fig-13:Non- Parasited Cell Images 

  



  Malaria Detection Using Convolutional Neural Network 

 

 

Gudlavalleru Engineering College   34 
 

CHAPTER-4 

RESULTS AND DISCUSSIONS 

Results: 

The neural networks are trained using this training set and the trained models were 

then tested on the testing set. 75% of images in the entire training set is collected to build a 

validation set. After training, validation was performed. In addition to the validation, the 

trained neural networks have been tested on the predefined testing set to demonstrate their 

capability to handle unknown data. The accuracy is above 92%. 

 

 Fig-14: Infected cell prediction  

 

 
Fig-15: Non-Infected cell prediction 
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Discussions: 

Machine learning is an application of artificial intelligence (AI) that provides systems 

the ability to automatically learn and improve from experience without being explicitly 

programmed. Machine learning focuses on the development of computer programs that can 

access data and use it learn for themselves. 

In deep learning, a convolutional neural network (CNN, or ConvNet) is a class 

of deep neural networks, most commonly applied to analyzing visual imagery. They are also 

known as shift invariant or space invariant artificial neural networks (SIANN), based on their 

shared-weights architecture and translation invariance characteristics. They have applications 

in image and video recognition, recommender systems, image classification, medical image 

analysis, natural language processing, and financial time series. 

 CNN is a very powerful algorithm that is widely used for image classification and 

object detection. The hierarchical structure and powerful feature extraction capabilities from 

an image make CNN a very robust algorithm for various image and object recognition tasks. 

 CNNs use relatively little pre-processing compared to other image classification 

algorithms. This means that the network learns the filters that in traditional algorithms 

were hand-engineered. This independence from prior knowledge and human effort in feature 

design is a major advantage. 
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CHAPTER-5 

CONCLUSION 

We have presented an approach and developed an algorithm for detecting malaria, 

automated malaria detection and quantification of malaria infection. Also, we developed a 

strategy to train with machine learning, adaptable to the detection of malaria with other types 

of parasites, and also discuss to increase the predictive value with results. Because of a lack 

of publicly available, high-resolution image datasets to support pattern recognition research 

for automated malaria diagnosis, we built an image dataset of malaria-infected human red 

blood cells extracted from high-resolution whole slide images. We then used the dataset to 

train and test several well-known deep convolutional networks. Simulation results showed 

that very high recognition accuracy could be achieved by these deep learning techniques. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Malaria Detection Using Convolutional Neural Network 

 

 

Gudlavalleru Engineering College   37 
 

REFERENCES 

 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2688806/ 

 https://academic.oup.com/jn/article/147/11/2163S/4743207 

 Ahirwar A., Pattnaik S., Acharya B., Advanced Image Analysis Based System for Automatic 
Detection and Classification of Malarial Parasite in Blood Images. International Journal of 
Information Technology and Knowledge Management 

 Amit Kumar, Prof. Arun Choudhary, Prof. P. U. Tembhare, Prof. C. R.Pote. Enhanced 
Identification of Malarial Infected Objects using the Otsu Algorithm from Thin Smear Digital 
Images. International Journal of Latest Research in Science and Technology 

 Y. LeCun, K. Kavukvuoglu, and C. Farabet, “Convolutional networks 
and applications in vision,” in Proc. International Symposium on 
Circuits and Systems (ISCAS’10). IEEE, 2010. 

 https://www.sciencedirect.com/science/article/pii/S193152441730333X 

 https://cmr.asm.org/content/15/1/66 

 https://www.geeksforgeeks.org/python-gui-tkinter/ 

 https://www.kaggle.com/iarunava/cell-images-for-detecting-malaria 

 https://www.sciencedirect.com/science/article/pii/S193152441730333X 

 https://medium.com/@ksusorokina/image-classification-with-

convolutional-neural-networks-496815db12a8 

 https://www.sciencedirect.com/topics/computer-science/image-

classification 

 https://www.tensorflow.org/tutorials/images/classification 

 https://developers.google.com/machine-learning/practica/image-

classification 

 https://arxiv.org/ftp/arxiv/papers/1506/1506.01195.pdf 

 https://arxiv.org/ftp/arxiv/papers/1506/1506.01195.pdf 

 https://redhulimachinelearning.com/python/use-tkinter-to-design-gui-

layout/ 

 https://www.tutorialspoint.com/python/python_gui_programming.htm 

 https://www.cdc.gov/malaria/about/faqs.html 

 http://www.who.int/malaria/media/world-malaria-report-2016/en. 

 https://www.edureka.co/blog/machine-learning-algorithms/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2688806/
https://academic.oup.com/jn/article/147/11/2163S/4743207
https://www.sciencedirect.com/science/article/pii/S193152441730333X
https://cmr.asm.org/content/15/1/66
https://www.geeksforgeeks.org/python-gui-tkinter/
https://www.kaggle.com/iarunava/cell-images-for-detecting-malaria
https://www.sciencedirect.com/science/article/pii/S193152441730333X
https://medium.com/@ksusorokina/image-classification-with-convolutional-neural-networks-496815db12a8
https://medium.com/@ksusorokina/image-classification-with-convolutional-neural-networks-496815db12a8
https://www.sciencedirect.com/topics/computer-science/image-classification
https://www.sciencedirect.com/topics/computer-science/image-classification
https://www.tensorflow.org/tutorials/images/classification
https://developers.google.com/machine-learning/practica/image-classification
https://developers.google.com/machine-learning/practica/image-classification
https://arxiv.org/ftp/arxiv/papers/1506/1506.01195.pdf
https://arxiv.org/ftp/arxiv/papers/1506/1506.01195.pdf
https://redhulimachinelearning.com/python/use-tkinter-to-design-gui-layout/
https://redhulimachinelearning.com/python/use-tkinter-to-design-gui-layout/
https://www.tutorialspoint.com/python/python_gui_programming.htm
https://www.cdc.gov/malaria/about/faqs.html
http://www.who.int/malaria/media/world-malaria-report-2016/en.
https://www.edureka.co/blog/machine-learning-algorithms/


  Malaria Detection Using Convolutional Neural Network 

 

 

Gudlavalleru Engineering College   38 
 

 http://faroit.com/keras-docs/1.2.2/layers/pooling/#maxpooling2d 

 http://faroit.com/keras-docs/1.2.2/layers/convolutional/#convolution2d 

 https://towardsdatascience.com/detecting-malaria-with-deep-learning-

9e45c1e34b60 

 

 http://who.int/mediacentre/factsheets/fs094/en/ 

 www.ece.uah.edu/_dwpan/malaria 

 

 

 

 

 

http://faroit.com/keras-docs/1.2.2/layers/pooling/#maxpooling2d
http://faroit.com/keras-docs/1.2.2/layers/convolutional/#convolution2d
https://towardsdatascience.com/detecting-malaria-with-deep-learning-9e45c1e34b60
https://towardsdatascience.com/detecting-malaria-with-deep-learning-9e45c1e34b60
http://who.int/mediacentre/factsheets/fs094/en/
http://www.ece.uah.edu/_dwpan/malaria


 

SECURITY HELMET DETECTION 
 

A Project Report 
 

Submitted to the Faculty of Engineering of 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 
KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 

BACHELOR OF TECHNOLOGY 
In 

COMPUTER SCIENCE AND ENGINEERING 
 

By 
G.DEEPIKA RANI L.BALA VAMSI 
(16481A0559) (16481A05B5) 

 
K.PRADEEP SARMA  K.RADHA SAHITI 
(16481A0588) (16481A0579) 

 
 

Under the guidance of 
 

Dr. M.BABU RAO, M.Tech, Ph.D 
Professor & Mentor (AS & A) of CSE Department 

 
 
 
 
 
 
 
 

 

DEPARTMENTOFCOMPUTERSCIENCEANDENGINEERING 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRIRAO KNOWLEDGE VILLAGE 
GUDLAVALLERU – 521356 

ANDHRA PRADESH 
2019-2020 



SECURITY HELMET DETECTION 
 

A Project Report 
 

Submitted to the Faculty of Engineering of 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 
KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 

BACHELOR OF TECHNOLOGY 
In 

COMPUTER SCIENCE AND ENGINEERING 
 

By 
G.DEEPIKA RANI L.BALA VAMSI 
(16481A0559) (16481A05B5) 

 
K.PRADEEP SARMA  K.RADHA SAHITI 
(16481A0588) (16481A0579) 

 
 

Under the guidance of 
 

Dr. M.BABU RAO, M.Tech, Ph.D 
Professor & Mentor (AS & A) of CSE Department 

 
 
 

 

DEPARTMENTOFCOMPUTERSCIENCEANDENGINEERING 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRIRAO KNOWLEDGE VILLAGE 
GUDLAVALLERU – 521356 

ANDHRA PRADESH 
2019-2020 



GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE, GUDLAVALLERU 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
 

CERTIFICATE 
 

This is to certify that the project report entitled “SECURITY HELMET 

DETECTION” is a bonafide record of work carried out by GOKAVARAPU 

DEEPIKA RANI (16481A0559), LANKE BALA VAMSI (16481A05B5), 

KASIBHOTLA PRADEEP SARMA (16481A0588), KAMBHAMPATI 

RADHA SAHITI(16481A0579) under the  guidance  and  supervision  of  

Dr. M. BABU RAO in the partial fulfillment of the requirements for the 

award of the degree of Bachelor of Technology in Computer Science and 

Engineering of Jawaharlal Nehru Technological University Kakinada, 

Kakinada during the academic year 2019-20. 

 
 

Project Guide Head of the Department 

(Dr . M. BABU RAO)  (Dr. S.NARAYANA) 

 
 
 

External Examiner 



ACKNOWLEDGEMENT 
 

 

 

The satisfaction that accompanies the successful completion of any task would be 

incomplete without the mention of people who made it possible and whose constant 

guidance and encouragements crown all the efforts with success. 

 
We would like to express our deep sense of gratitude and sincere thanks to 

Dr. M.Babu Rao, Professor & Mentor (AS & A), Department of Computer Science 

and Engineering for his constant guidance, supervision and motivation in completing the 

project work. 

 
We feel elated to express our floral gratitude and sincere thanks to Dr. S. Narayana, 

Head of the Department, Computer Science and Engineering for his encouragements all 

the way during analysis of the project. His annotations, insinuations and criticisms are the 

key behind the successful completion of the project work. 

 
We would like to take this opportunity to thank our beloved principal Dr. P. Ravindra 

Babu for providing a great support for us in completing our project and giving us the 

opportunity for doing project. 

 
Our Special thanks to the faculty of our department and programmers of our computer 

lab. Finally, we thank our family members, non-teaching staff and our friends, who had 

directly or indirectly helped and supported us in completing our project in time. 

 
Team members 

G.Deepika Rani (16481A0559) 

L.Bala Vamsi  (16481A05B5) 

K.Pradeep Sarma (16481A0588) 

K.Radha Sahiti (16481A0579) 



 

 

INDEX   

 
TITLE 

 
PAGENO 

 
 LIST OF FIGURES  

    LIST OF ABBREVATIONS 
 ABSTRACT 

CHAPTER 1: INTRODUCTION 

  
i 

ii 

iii 

1 

1.1 INTRODUCTION  1 

1.2 OBJECTIVES OF THE PROJECT  6 

1.3 PROBLEM STATEMENT  7 

CHAPTER 2: LITERATURE REVIEW 
 

8 

CHAPTER 3: PROPOSED METHOD 
 

9 

3.1 METHODOLOGY  9 

3.2 IMPLEMENTATION  20 

3.3 DATA PREPARATION  28 

CHAPTER 4: RESULTS AND DISCUSSION 
 

30 

CHAPTER 5: CONCLUSION AND FUTURE SCOPE 34 

5.1CONCLUSION  34 

5.2FUTURE SCOPE  34 

BIBLIOGRAPHY 
 

35 

         LIST OF POS AND PSOS  36 

         Mapping of Project outcomes with graduated POS AND PSOS         38



 

(i) 

 

 

LIST OF FIGURES 
 
 

 

Fig No FIGURE PAGE NO 
1.1.1.1 6x6 convolution matrix 3 
1.1.1.2 3x3 convolution filter 3 
1.1.1.3 Feature Map 3 
1.1.3 Max Pooling 4 
1.1.4 Flattening 5 
1.1.5 Full Connection 5 
3.1 Architecture of CNN 9 
3.1.2.1 Convolution Layer 11 
3.1.2.2 Pooling 12 
3.1.2.3 Fully Connected Layer 12 
3.1.2.4 Relu activation Function 13 
3.1.1 Input Image 14 
3.1.2 Image of letter X in matrix form 14 
3.1.3 Convnet Matches the image 14 
3.1.4 Feature maps 15 
3.1.5 Convolution layer for piece of image 15 
3.1.6 Applying Feature Maps to entire image 15 
3.1.7 Max pooling 16 
3.1.8 Pooling for entire image 16 
3.1.9 Relu Activation function 16 
3.1.10 Flattening 17 
3.1.11 Final output prediction as X 17 
3.3.1 Dataset images 29 
4.1.1 Predicted output 31 
4.2.1 Accuracy 32 
4.2.2 Accuracy and loss curves 33 



 

(ii) 

 

 

LIST OF ABBREVATIONS 
 
 
 
 

Abbrevation Explanation 

CNN Convolutional Neural Networks 

ROI Region of Interest 

KNN K-Nearest Neighbours 

PNG Portable Network Graphics 

JPG Joint Photographic Group 

ReLU Rectified Linear Unit 

SVM Support -Vector Machine 

SIFT Scale-Invarient Feature Transform 



 

 

 

 

ABSTRACT 
 
 

Generally people working in construction sites wear a security helmets for their safety. 

Due to negligence and other factors some of them are not wearing the helmet. This effects 

the life of a person.Owner of the construction site is responsible to check workers safety. 

Failure to wear safety helmets seems to be one of the major causes of the increase in 

accidents. This project aims to predict whether a worker wear a helmet or not by using the 

images of the worker. This project “Security Helmet Detection”, is used to detect whether 

a person wear a security helmet or not. 

The sub domain of machine learning that is deep learning allows us to train a 

model with the help of deep learning algorithms. This is implemented in convolution 

neural network model trained to classify and detect the presence of Security helmet from 

a collection of image samples which consists Construction site workers wearing Security 

helmet. We constructed a convolution neural network model from scratch to extract 

features from a given dataset. The image is given as input and it tells that whether a 

person wear a helmet or not. This will be helpful to ensure the worker safety. 
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CHAPTER-I 

INTRODUCTION 

INTRODUCTION: 

In India, construction industry is the second largest employer when compared to 

agriculture. Throughout the world, the construction area of civil engineering is one of the 

most hazardous industries. The number of fatal accidents taking place at the construction 

sites is quite alarming and the major cause was found to be fall of persons from height 

and through openings. 

In the present scenario, the Indian construction industry is quite large and complex 

involving latest technology as well as man power. On a par with the development of 

construction industry, drawbacks in terms of safety and health aspects are also witnessed. 

The Indian construction labour force is 7.5% of the total world labour force and it 

contributes to 16.4% of fatal global occupational accidents. In the construction industry 

the possibility of a fatality is five times more likely than in a manufacturing industry, 

whereas the risk of a major injury is two and a half times higher. India has the world’s 

highest accident rate among construction workers, according to a recent study by the 

International Labour Organization (ILO) that cited one survey by a local aid group 

showing that 165 out of every 1,000 workers are injured on the job. Construction workers 

are not the only sufferers of accidents but also the public including children are affected. 

These accidents diminish the image of the construction industry, and as a result there is 

shortage of skilled labour. 

In the past few decades, need for safety awareness among construction industries was 

realized. This is due to the high cost associated with work related injuries, workers 

compensation, insurance premium, indirect costs of injuries, and litigation. Every year, a 

considerable amount of time is lost due to work related health issues and site accidents. 

There are several factors responsible for health problems and construction site accidents. 

Recently, the importance of worker safety in the construction industry has become a 

prominent issue, and the Ministry of Employment and Labor in Korea has set a goal of 

reducing deaths due to industrial accidents by half before the end of 2022. Institutional 

and legal improvements are being pursued, and the need for safety is being emphasized. 

An analysis of construction accidents by body part showed that the head (161 people, 
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%) and multiple body parts (123 people, 31.5%) were the most frequently 

injured, and among the fatal construction accidents, falls were the most 

common type (8699 people, 32.7%). 

These results indicate that it is very important to manage the wearing of safety helmets, 

which can protect the heads of workers, as there is a high possibility that the head will be 

the body part that first impacts the ground in a fall accident. When safety helmets are 

properly worn, they provide shock absorption, which reduces the force transmitted to the 

head of the wearer upon object impact to less than 10%, thus enhancing worker safety. 

Aside from falls, helmets also reduce the danger from accidents involving falling objects, 

flying objects, impacts, electrical shocks, and so on. Therefore, numerous institutional 

and technical studies have been conducted on increasing validity and accuracy when 

determining whether or not safety helmets are being worn properly. 

Recently, the importance of worker safety in the construction industry has become a 

prominent issue. 

Recent advances in Deep Learning have made computer vision applications leap forward: 

from unlocking our mobile phone with our face, to safer self-driving cars. Most modern 

deep learning models are based on artificial neural networks, specifically, Recurrent 

Neural Networks (RNN) and Convolution Neural Networks(CNN). 

 
Convolution Neural Network (CNN) is the architecture behind computer vision 

applications. We will use Tensor Flow to build a CNN for image recognition by extracting 

main features of the image. Steps to extract mainfeatures: 

1. Convolution 

2. Max Pooling 

3. Flattening 

4. Full Connection 

Convolution: 

The convolution operation is the building block of a convolution neural network as the 

name suggests it. Now, in the field of computer vision, an image can be expressed as a 

matrix of RGB values. To complete the convolution operation, we need an image and a 

filter. 
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Therefore, let’s consider the 6x6 matrix below as a part of an image:
 
 
 
 
 
 
 
 
 
 
 

 

And the filter will be the following matrix:
 
 
 
 
 
 
 
 

Then, the convolution involves

product of the values from the filter and the values from the image matrix, which will 

generate a 4x4 convoluted

 
 
 
 
 
 
 
 
 
 
 

Max Pooling: 

Pooling operation is applied to the feature map. By applying pooling 75% of the 

unwanted features are removed by extracting the maximum features from the feature 

map. Pooling avoids or prevents Overfitting and Spatial Invariance. Pooling reduces 
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Therefore, let’s consider the 6x6 matrix below as a part of an image: 

Fig 1.1.1.1 6x6 convolution matrix 

And the filter will be the following matrix: 

Fig 1.1.1.2 3x3 convolution filter 

involves superimposing the filter onto the image matrix,

product of the values from the filter and the values from the image matrix, which will 

generate a 4x4 convoluted layer. 

Fig 1.1.1. 3 Feature Map 

Pooling operation is applied to the feature map. By applying pooling 75% of the 

unwanted features are removed by extracting the maximum features from the feature 

map. Pooling avoids or prevents Overfitting and Spatial Invariance. Pooling reduces 
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matrix, adding the 

product of the values from the filter and the values from the image matrix, which will 

Pooling operation is applied to the feature map. By applying pooling 75% of the 

unwanted features are removed by extracting the maximum features from the feature 

map. Pooling avoids or prevents Overfitting and Spatial Invariance. Pooling reduces the 
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overfitting of images by monitoring the performance of the model during training by 

evaluating it on both a training dataset and a holdout validation dataset. There are also 

other kind of poolings like sum pooling and mean pooling. 

pooling. 

Pooled Feature Map: 

The process of filling in a pooled feature  map differs from the one we used to come up  

with the regular feature map. This time you'll place a 2×2 box at the top

move along the row. For every 4 cells your box stands on, you'll find the maximum 

numerical value and insert it into the pooled feature map. In  the  figure  below,  for 

instance, the box currently contains a group of cells where the maximum value is 4. Just  

like in the convolution step, the  creation of the  pooled feature 

of unnecessary information or features. In this case, we have lost 

original information found in the feature 

we ended up with only the maximum value and got 

Flattening: 

After finishing the previous two steps, we're supposed to have a pooled feature map by 

now. As the name of this step

map into a column as by reducing
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overfitting of images by monitoring the performance of the model during training by 

evaluating it on both a training dataset and a holdout validation dataset. There are also 

other kind of poolings like sum pooling and mean pooling. Our main focus will be max 

The process of filling in a pooled feature  map differs from the one we used to come up  

with the regular feature map. This time you'll place a 2×2 box at the top-left corner, and 

For every 4 cells your box stands on, you'll find the maximum 

numerical value and insert it into the pooled feature map. In  the  figure  below,  for 

instance, the box currently contains a group of cells where the maximum value is 4. Just  

olution step, the  creation of the  pooled feature map also makes 

of unnecessary information or features. In this case, we have lost roughly 75% of the 

original information found in the feature map since for  each  4  pixels in the  feature map

we ended up with only the maximum value and got rid of the other 3. 

 

Fig 1.1.3 Max Pooling 

After finishing the previous two steps, we're supposed to have a pooled feature map by 

step implies, we are literally going to flatten our pooled

reducing multi dimension to single dimension. 
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overfitting of images by monitoring the performance of the model during training by 

evaluating it on both a training dataset and a holdout validation dataset. There are also 

Our main focus will be max 

The process of filling in a pooled feature  map differs from the one we used to come up  

left corner, and 

For every 4 cells your box stands on, you'll find the maximum 

numerical value and insert it into the pooled feature map. In  the  figure  below,  for 

instance, the box currently contains a group of cells where the maximum value is 4. Just  

makes us dispose  

roughly 75% of the 

since for  each  4  pixels in the  feature map 

After finishing the previous two steps, we're supposed to have a pooled feature map by 

pooled feature 
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Full Connection: 

In full connection artificial neural networks and convolution neural networks collide as 

we add the former to our latter.

the full connection step: 

   Input layer 

   Fully-Connected layer

  Output layer 

 
 

The input layer contains the vector of data that was created

features that we distilled throughout

point, they are already sufficient for a fair degree of accuracy in reco nizing classes. We 

now want to take it to the next level in 
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Fig 1.1.4 Flattening 

In full connection artificial neural networks and convolution neural networks collide as 

latter. As you see from the image below, we have three

layer 

Fig 1.1.5 Full Connection 

The input layer contains the vector of data that was created in the flattening step. The 

throughout the previous steps are encoded in this vector.

point, they are already sufficient for a fair degree of accuracy in reco nizing classes. We 

now want to take it to the next level in terms of complexity and precision. 
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In full connection artificial neural networks and convolution neural networks collide as 

three layers in 

in the flattening step. The 

vector. At this 

point, they are already sufficient for a fair degree of accuracy in reco nizing classes. We 
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OBJECTIVES OF THE PROJECT: 

1. The main objective of this project is to predict whether a worker wear a helmet or 

not by using the image of the worker. 

2. This project helps to increase the safety of the workers mostly to prevent the head 

injuries during any major accidents in the constructionsites. 

3. To build a CNN model such that with high efficiency in terms of accuracy. 

4. Prediction of wearing a helmet can be made very efficiently and effectively. 

5. Construction owner can make use of this tool for workers safety. 

6. Evaluating Deep Learning models for automated decision making. 
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PROBLEM STATEMENT: 

Although regulations in occupational safety and health are quite comprehensive and 

reinforced, the accidents at construction site is still alarming. The level of compliance of 

the contractors will be analyzed to determine the effectiveness in implementing the 

occupational safety and health issues at construction sectors. Based on the figures and 

number of death cases in construction sites, the understanding of the construction site’s 

management on safety and health must be managed. At construction sites the worker must 

wear a security helmet inorder to prevent head injuries. 

In such case, developing an automatic system for detecting a security helmet would be 

beneficial. Due to the success of deep learning algorithms in analsis, Convolution Neural 

Networks (CNNs) have gained much attention for image classification. In addition, 

features learned by pre-trained CNN models on large-scale datasets are much useful in 

image classification tasks. In this work, we appraise the functionality of pre-trained CNN 

models utilized as feature-extractors followed by different classifiers for the classification 

of helmet weared or not weared images. We analytically determine the optimal CNN 

model for the purpose. 
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CHAPTER – 2 

LITERATURE REVIEW 

 
Wang et al. designed a method to identify the status of the isolation switch and breaker in 

substation, which employed SIFT feature matching, Hough transform and KNN algorithm 

[2]. 

Reddy et al. proposed a scheme for condition monitoring of insulators. Based on the ROI 

region obtained from KMeans algorithm, this scheme used discrete orthogonal 

Stransform in conjunction with adaptive neuro-fuzzy inference system to ascertain the 

condition of the insulators [3]. 

Liu et al. developed an image-based state recognition approach: they propose extraction 

of texture features using a Gabor transformation, then the state of the isolator is classified 

by the SVM [5]. 

In [6], Silva et al. applied the circular Hough transform and the Histogram of Oriented 

Gradients descriptor to extract feature, utilized the Multi-layer perceptron classifier to 

ascertain motorcyclist without helmet. 

There are little researches about detection of safety helmet wearing in power substation. 

falls to a lower level are the leading hazards that have caused construction fatalities, ac- 

counting for one third of work deaths on construction sites [4]. 
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CHAPTER – 3 

PROPOSED METHOD 

Methodology: 

For developing the system certain methodologies have been used. The methodology used 

in this project is image classification using CNN. 

Image Classification: 

Image classification is a supervised learning problem: define a set of target classes 

(objects to identify in images), and train a model to recognize them using labeled 

example photos. Early computer vision models relied on raw pixel data as the input to the 

model. However, a raw pixel data alone doesn't provide a sufficiently stable 

representation to encompass the myriad variations of an object as captured in an image. 

The position of the object, background behind the object, ambient lighting, camera angle, 

and camera focus all can produce fluctuation in raw pixel data; these differences are 

significant enough that they cannot be corrected for by taking weighted averages of pixel 

RGB values. 

 

Fig 3.1 Architecture of CNN 
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Convolution Neural Networks: 

Convolution neural network algorithm is a multilayer perceptron that is the special design 

for identification of two-dimensional image information. In addition, in a deep network 

architecture the convolution layer and sample layer can have multiple. CNN is not as 

restricted Boltzmann machine, need to be before and after the layer of neurons in the 

adjacent layer for all connections, convolution neural network algorithms, each neuron 

don't need to do feel global image, just feel the local area of the image. In addition, each 

neuron parameter is set to the same, namely, the sharing of weights, namely each neuron 

with the same convolution kernels to de-convolution image. In depth, deep learning 

models used to find vast number of neurons. Deep learning algorithms learn more about 

the image as it goes through each neural network layer. For classifying Neural Network is 

used. The neural network is a framework for many machine learning algorithms. Neural 

networks consist of vector of weights (W) and the bias(B) 

In deep learning, convolutional neural network (CNN) is a class of deep neural network 

mostly used for analyzing visual images. It consists of an input layer and output layer as 

well as multiple hidden layers. Every layer is made up of group of neurons and each layer 

is fully connected to all neurons of its previous layer. The output layer is responsible for 

prediction of output. The convolutional layer takes an image as input, and produces a set 

of feature maps as output. The input image can contain multiple channels such as color, 

wings, eyes, beak of birds which means that the convolutional layer perform a mapping 

from 3D volume to another 3D volume. 3D volumes considered are width, height, depth. 

The CNN have two components: 

1) Feature extraction part: features are detected when network performs a series of 

convolutional and pooling operation. 

2) Classification part: extracted features are given to fully connected layer which acts as 

classifier. 

The key technology of CNN is the local receptive field, sharing of weights, sub sampling 

by time or space, so as to extract feature and reduce the size of the training parameters. 

The advantage of CNN algorithm is that to avoid the explicit feature extraction, and 

implicitly to learn from the training data .The same neuron weights on the surface of the 

feature mapping, thus network can learn parallel, reduce the complexity of the network 

Adopting sub sampling structure by time or space, can achieve some degree of 
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robustness, scale and deformation

can be a very good match,

four layers: convolutional layer, activation layer, pooling layer and fully connected. 

Convolutional layer allows extracting visual features from an image in small amounts. 

Pooling is used to reduce the number of neurons from previous convolutional layer but 

maintaining the important

which compresses values into range. Fully connected layer connects a neuron from one 

layer to every neuron in another layer. As CNN classifies each neuron in depth, so it 

provides more accuracy. 

Building the CNN consists of :

1. Convolution Layer

2. Pooling 

3. Flattening 

Convolution Layer: 

The convolutional layer is the core building block of a CNN. The convolution layer 

comprises of set of independent feature detectors. Each Feature map is independently 

convolved with the images.

Fig 3.1.2.1 Convolution Layer

Pooling Layer: 

Pooling layer function is to progressively reduce the spatial size of the representation 

reduce the amount of parameters

on each feature map independently.

   Max

   Mean Pooling 

Sum
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deformation displacement .Input information and network

match, It has unique advantages in image processing. CNN

four layers: convolutional layer, activation layer, pooling layer and fully connected. 

yer allows extracting visual features from an image in small amounts. 

Pooling is used to reduce the number of neurons from previous convolutional layer but 

important information. Activation layer passes a value through

compresses values into range. Fully connected layer connects a neuron from one 

layer to every neuron in another layer. As CNN classifies each neuron in depth, so it 

Building the CNN consists of : 

Layer 

The convolutional layer is the core building block of a CNN. The convolution layer 

comprises of set of independent feature detectors. Each Feature map is independently 

convolved with the images. 

Fig 3.1.2.1 Convolution Layer 

Pooling layer function is to progressively reduce the spatial size of the representation 

parameters and computation in the network. Pooling layer

independently. The approaches used in pooling are: 

Max Pooling 

Mean Pooling 

Sum Pooling 
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network topology 

CNN consists of 

four layers: convolutional layer, activation layer, pooling layer and fully connected. 

yer allows extracting visual features from an image in small amounts. 

Pooling is used to reduce the number of neurons from previous convolutional layer but 

through a function 

compresses values into range. Fully connected layer connects a neuron from one 

layer to every neuron in another layer. As CNN classifies each neuron in depth, so it 

The convolutional layer is the core building block of a CNN. The convolution layer 

comprises of set of independent feature detectors. Each Feature map is independently 

Pooling layer function is to progressively reduce the spatial size of the representation or 

layer operates 
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Fig 3.1.2.2 Pooling 

Fully Connected Layer: 

Neurons in the fully connected layer have full connections to all activations in the 

previous layer. In this the output obtained from max pooling is converted to one 

dimensional array and that should be the input layer and the process continues same as 

ANN model. 

We choose deep learning techniques for image classification rather than machine learning 

techniques because by using deep learning techniques like CNN, RNN we can avoid over 

fitting. Accuracy is also more for large datasets when compared with ML techniques. 

Accuracy is increased when we increase the number of epochs. The two activation 

functions used in this project are relu and softmax. 

 

 

Fig 3.1.2.3 Fully Connected Layer 

RELU : 

Rectified Linear Unit transform function only activates a node if the input is above a 
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certain quantity, while the input is below zero, the output is zero, but when the input rises 

above a certain threshold, it has a linear relationship with the dependent variable. Relu is 

a type of activation function. It is most commonly used function in neural networks, 

especially in CNN’s. Mathematically it is defined as y=max(0,x).Rectified Linear Unit 

transform function only activates a node if the input is above a certain quantity, while the 

input is below zero, the output is zero, but when the input rises above a certain threshold, 

it has a linear relationship with the dependent variable. Relu is important because it does 

not saturate and the gradient is always high if the neuron activates. As long as it is not a 

dead neuron, successive updates are fairly effective. Relu is also very quick to evaluate. 

 
 

Fig3.1.2.4 Relu activation Function 
 
 

Softmax: 

The softmax activation function is used in neural networks when we want to build a 

multiclass classifier which solves the problem of assigning an instance to one class when 

the number of possible classes is larger than two. Generally, this function is used as 

output function of the last layer in neural networks. It is also known as softargmax or 

normalized exponential function. Softmax function calculates the probabilities 

distribution of the event over ‘n’ different events. In general way of saying, this function 

will calculate the probabilities of each target class over all possible target classes. Later 

the calculated probabilities will be helpful for determining the target class for the given 

inputs. 

The main advantage of using Softmax is the output probabilities range. The range will 0 

to 1, and the sum of all the probabilities will be equal to one. If the softmax function used 

for multi-classification model it returns the probabilities of each class and the target class 

will have the high probability. 
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Fig 3.1.1 Input Image 

Step -1: Internally the given image is stored in the form of pixels 

Fig 3.1.2 Image of letter X in matrix form 

Step -2: ConvNets matches the pieces of the image 

 

 
The formula computes the exponential (e-power) of the given input value and the sum of 

exponential values of all the values in the inputs. Then the ratio of the exponential of the 

input value and the sum of exponential values is the output of the softmax function. 

 
Example: 

How CNN identifies the given image is x or o? 
 

Fig 3.1.3 Convnet Matches the image 
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Step -3 : Features matches the pieces of code

 
 
 
 
 
 
 
 

Fig 3.1.4 Feature maps

Applying Convolutions for each piece of the image :
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 3.1.5 Convolution layer for piece of image

Each piece of the image is multiplied with its coresponding feature maps:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3.1.6 Applying Feature Maps to entire image
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3 : Features matches the pieces of code 

Fig 3.1.4 Feature maps 

Applying Convolutions for each piece of the image : 

Convolution layer for piece of image 

Each piece of the image is multiplied with its coresponding feature maps: 

Fig 3.1.6 Applying Feature Maps to entire image 
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Fig 3.1.7 Max pooling 

Max pooling for entire image: 

Fig 3.1.8 Pooling for entire image 

Step - 5 : Applying relu activation function 

 

 
Step -4: Pooling for single convolution layer 

 

Fig 3.1.9 Relu Activation function 
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It replaces the negative values to zero’s and positive values cannot be changed. 
 
 

Step -6: Converting the final output into single dimensional array 
 

Fig 3.1.10 Flattening 

Step -7: Based on the feature values it predicts the output. 
 

Fig 3.1.11 Final output prediction as X 
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Algorithm description for 

1. Input : Worker image

2. Output: Prediction

3. Parameter: Helmet weared, Helmet not

4. Procedure 

5. Begin 

6. Intialize the

Add Convolution

Parameters in Conv2D are

7. Add Pooling

Parameters

8. Add Flattening

9. Add Hidden

Parameters in

10. Add Output

Parameters in

11. Compile the

12. Pre-process the images using Image Data

Apply the 

Train and test the model using flow_from_directory()v method 

Parameters are:

Path of the dataset
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Algorithm description for building Convolution Neural Network (CNN) model:

Worker image 

Prediction 

Helmet weared, Helmet not weared 

the model by calling the constructor 

Add Convolution Layer 

Parameters in Conv2D are 

   No of feature detectors 

   Size of the feature detector 

  Input shape 

   Activation function 

Add Pooling Layer 

Parameters in MaxPooling2D 

  Pool size 

Add Flattening Layer 

Add Hidden Layer 

Parameters in Hidden Layer 

  Initialization 

   Activation function 

   Output dimensions 

Add Output Layer 

Parameters in Output Layer 

  Initialization 

   Activation function 

   Output dimensions 

Compile the model 

process the images using Image Data Generator 

 operations like rescaling, shearing, flipping and zooming 

Train and test the model using flow_from_directory()v method 

are: 

Path of the dataset 
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building Convolution Neural Network (CNN) model: 

zooming 

Train and test the model using flow_from_directory()v method 
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   Target

  Batch

  Classmode

13. Save the model

14. End 
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Target size 

Batch size 

Classmode 

model with extension .h5 
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IMPLEMENTATION: 
 

The convolutional neural network (CNN) would be developed using the following steps: 

Data Collection: Image dataset 

Data pre-processing: augment, standardize and split the images to a 

training and testing dataset 

Training the CNN model: using the training dataset 

Testing the CNN model: using the testing dataset 

 

Data Collection: 

Thousands of images are required to train the CNN effectively thus the size of the 

training dataset will be crucial because one of the characteristics of deep learning is its 

ability to perform well when trained with large data sets. The workers images were 

collected through browsing. The image files collected were in JPG or PNG image format. 

 
Data Preprocessing: 

Standardization: 

The images were transformed to the same size i.e. 128px by 128px and converted to the 

same image format i.e. JPG. 

Folder Structure: 

Approximately 80% of the images is for the training dataset and the remaining 20% is 

for the testing dataset. The images collected were put into the respective dataset folder 

and subfolders based on the images to store in it. The subfolder name defined the label 

that would be applied to each image. 

 
Training the CNN model: 

The CNN model is created based on the requirement. Train the model by giving the 

training dataset. 

Importing the packages: 

Keras is a framework for building deep neural networks with Python. It is designed to 

build a deep neural network with a few lines of code to avoid complexity. Keras provides 

an easy front-end layer to build deep neural network utilizing Tensor Flow or Theano at 

the back-end. It enables fast experimentation with deep neural networks. 
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Adding Layers: 

Sequential model with convolution layer, max pooling layer, flattening layer, dense layer, 

hidden layer, and drop out layer is built. 

Convolution Layer: 

The first convolution layer is input layer. 

 
 

 

First, we create our model using the “Sequential” model from Keras. This model is a 

linear stack of layers, meaning that we will create our model layer-by-layer. 

 
 

The first parameter is the number of convolution filters to use in the layer, which is set to 

“32”. This is also the number of neurons, or nodes that will be in this layer. The second 

parameter is the filter’s size, or the receptive field. Imagine we are creating a window of 

the size (3, 3), or a width of three and a height of three, that our convolution layer is 

restricted to looking through at any given time. 

The third parameter is the input shape. This parameter only needs to be specified in the 

first convolution layer. After the first layer, our model can handle the rest. The input 

shape is simply the shape of the images that will be fed to the CNN. The shape of our 

input images will be (128, 128, 3) (width, height, depth). The fourth parameter we will set 

is the activation function. Our nonlinear activation function is ReLu, or rectified linear 

unit. The ReLu function is f(x) = max (0, x). Therefore, all negatives are converted to 

zeros while all positives remain the same. ReLu is one of the most popular activation 
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functions because it reduces the vanishing gradient issue and is computationally cheaper 

to compute. This does not mean that the ReLu function is perfect, but it will get the job 

done for most applications. 

Max Pooling Layer: 

The max pooling layers will only have one parameter for this model. 
 

 

The parameter is the pool size, or the factor to downscale the input’s spatial dimensions. 

The pool size will be set to (2, 2), which will downscale by half each time. 

 
Flatten: 

Flattening is required to convert multi-dimensional data into usable data for the fully 

connected layers. In order for the fully connected layers to work, we need to convert the 

convolution layer’s output to a 1D vector. Our convolution layers will be using 2D data 

(images). This will have to be reshaped, or flattened, to one dimension before it is fed into 

the classifier. 

 
 

 
Dense - ReLu: 

Dense layers are the fully connected layers, meaning that every neuron is connected to all 

the neurons in previous layers. We will be using 128 nodes. This also means that the fully 

connected layer with have an output size of 128. For this fully connected layer, the ReLu 

activation function will be used. 

 

Dense - Softmax: 

Our final fully connected layer will use the softmax function. Our problem involves two 

classes: Helmet weared and Helmet not weared. This is a categorical classification 
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problem where softmax can be used to return a probability over the classes for each 

image. 

 
 

Compile Keras Model: 
 

Now that the model is defined, we can compile it. 

Compiling the model uses the efficient numerical libraries under the covers (the so-called 

backend) such as Theano or TensorFlow.Training a network means finding the best set of 

weights to map inputs to outputs in our dataset. 

 
We must specify the loss function to use to evaluate a set of weights, the optimizer is used 

to search through different weights for the network and any optional metrics we would 

like to collect and report during training. 

 
In this case, we will use cross entropy as the loss argument. This loss is for a categorical 

classification problems and is defined in Keras as “categorical_crossentropy“. 

We will define the optimizer as the efficient stochastic gradient descent algorithm 

“adam“. This is a popular version of gradient descent because it automatically tunes itself 

and gives good results in a wide range of problems. 

Finally, because it is a classification problem, we will collect and report the classification 

accuracy, defined via the metrics argument. 

 

Training the model: 

We will be using the ImageDataGenerator() class from Keras for our data augmentation. 

Data augmentation helps us to expand our trainingdataset. 



Gudlavalleru Engineering College

 

 

 
 
 
 
 
 
This is where we rescale our test set. The test set does not need all of the same 

transformations applied to

avoid over fitting. The test set 

helmet. 

 

 
The first step is to rescale 

images have RGB values 

to handle, but by multiplying

a value between 0-1. This is much 

Next we have shear_ range

transformations to the data. The value “0.2” is the intensity, or shear angle.

Zoom_range is also set to “0.2”. This is for randomly zooming in on the images. 

Horizontal flip is set to “True”

dataset. 

 

 
Now we will take the path 

augmented data using flow_from_directory()

 

   The first argument will be the directory to pull

   The second argument

are resized. 

The third argument is class_mode, which is set to categorical.
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This is where we rescale our test set. The test set does not need all of the same 

to the training data. Only the training data can be manipulated

avoid over fitting. The test set must be the original images to accurately predict security 

 our data. Rescaling images is a common practice because

 ranging from 0-255. These values are too high for

multiplying these values by 1/255, we can condense each RGB

1. This is much easierfor our model to process. 

shear_ range which will randomly apply shear mapping, or shear 

transformations to the data. The value “0.2” is the intensity, or shear angle. 

is also set to “0.2”. This is for randomly zooming in on the images. 

“True” because we want to randomly flip half of the images

 of our test, train, and validation folders and generate

flow_from_directory() from Keras. 

The first argument will be the directory to pull from. 

argument is the target size or the dimensions of the images

The third argument is class_mode, which is set to categorical. 
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This is where we rescale our test set. The test set does not need all of the same 

manipulated to 

be the original images to accurately predict security 

because most 

for most models 

RGB value to 

which will randomly apply shear mapping, or shear 

 

is also set to “0.2”. This is for randomly zooming in on the images. 

images in our 

generate batches of 

images after they 
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The next step is to train the model. This will be

Keras. This will train the model on batches of data that are generated from the training 

set. 

 

   The first argument is the steps per epoch. The steps per epoch will tell the 

the total number of batches of samples to produce from the generator before 

concluding that specific

   The second argument is the number of epochs, or training iter

documentation states that an epoch is defined as iteration over the entire data 

provided, as defined by

   The third argument is the validation data the model will use. The model will 

be trained on the validation dat

every epoch. 

   The final argument is the validation steps. our validation data is coming from a 

generator (see above code), so the number of batches of samples to produce from 

the generator must be set
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step is to train the model. This will be done using the fit_generator() 

Keras. This will train the model on batches of data that are generated from the training 

The first argument is the steps per epoch. The steps per epoch will tell the 

the total number of batches of samples to produce from the generator before 

concluding that specific epoch. 

The second argument is the number of epochs, or training iterations. The 

documentation states that an epoch is defined as iteration over the entire data 

provided, as defined by steps_per_epoch. 

The third argument is the validation data the model will use. The model will 

be trained on the validation data, but this will help measure the loss at the end of 

The final argument is the validation steps. our validation data is coming from a 

generator (see above code), so the number of batches of samples to produce from 

the generator must be set, similar to the steps per epoch. 
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 method from 

Keras. This will train the model on batches of data that are generated from the training 

The first argument is the steps per epoch. The steps per epoch will tell the model 

the total number of batches of samples to produce from the generator before 

ations. The Keras 

documentation states that an epoch is defined as iteration over the entire data 

The third argument is the validation data the model will use. The model will not 

measure the loss at the end of 

The final argument is the validation steps. our validation data is coming from a 

generator (see above code), so the number of batches of samples to produce from 
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Data Preparation: 

For the project, we will be using the dataset that includes 2 different categories of 

workers wearing helmet and not wearing helmet. Some of the images like 

Workers wearing the helmet Images: 

 
 

Workers not wearing the helmet Images: 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 
Results: 

The output is seen through user interface which it consits the button to upload the image it 

shows the output by considering the input as uploaded image that is if we give the image 

then it predicts the respective output of an image as Helmet weared or Helmet not weared. 

Result of the some of the instant images is as follows 

 



Security Helmet Detection 

Gudlavalleru Engineering College Page No 31 

 

 

 

 

 

 
Fig 4.1.1 Predicted output 
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Discussions: 

CNN is a very powerful algorithm which is widely used for image classification and object 

detection. The hierarchical structure and powerful feature extraction capabilities from an 

image makes CNN a very robust algorithm for various image and object recognition tasks. 

 
The depth-wise separable convolutional neural network model created in this study is 

especially suited for mobile devices since it have low latency, uses less computational 

power while at the same time maintaining high accuracy. Finally, the developed system 

included a security helmet map feature. The hierarchical structure and powerful feature 

extraction capabilities from an image makes CNN a very robust algorithm for various 

image and object recognition tasks.The main advantage of CNN compared to its 

predecessors is that it automatically detects the important features without any human 

supervision. CNN gives the best accuracy for image classification among all the 

algorithms. 

Running the example, you can see that the verbose output on each epoch shows the loss 

and accuracy on both the training dataset and the validation dataset. 

 
 

 

. 

Fig 4.2.1 Accuracy 



Security Helmet Detection 

Gudlavalleru Engineering College Page No 33 

 

 

 
 
 

 

 
 
 

Fig 4.2.2 Accuracy and loss curves 

A figure is created showing two line plots: one for the learning curves of the loss on the 

train and test sets and one for the classification on the train and test sets. 

The plots suggest that the model has a good fit on the problem. 
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CHAPTER -5 

CONCLUSION AND FUTURE SCOPE 

Conclusion: 

The present study investigated a method to identify the security helmet using Deep 

learning algorithm on the dataset for classification of the image. The generated user 

interface where user will upload photo for identification purpose and it gives the desired 

output. Thus, it is more useful for construction owners to monitor the workers. Machine 

learning techniques that support image recognition were reviewed and the research chose 

to focus on transfer learning and convolutional neural networks that are well suited for 

image processing tasks. This study showed that advances in computer vision have been 

able to create deep neural networks that can effectively and efficiently perform fine- 

grained categorization. The proposed system works on the principle based on detection of 

a part and extracting CNN features from multiple convolutional layers. These features are 

aggregated and then given to the classifier for classification purpose. On basis of the 

results which has been produced, the system has provided the best accuracy in prediction 

of finding security helmet which is weared by the worker. 

Future Scope: 

For future work we propose a way in which the software-side performance of deep 

learning based security helmet detection can be improved. First, there is a need to collect 

more data on worker position and helmet detection to increase accuracy. Second, diverse 

image data should be collected in regards to the camera angle. This would prevent 

detection inaccuracies caused by missed detections in camera setups with unusual camera 

angles which avoids overfitting and under fitting problems. 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 



 
 
 

 Security Helmet Detection 
 

 

Gudlavalleru Engineering College        Page No 37 
 
 
 
 
 

 
 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 
 

 
Classification 

of 
Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 
 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 
 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

 PSO 
1 

PSO 
2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 
 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 
based on level of mapping as follows: 

 
1- Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract--- Individuals who work in construction sites wear a security helmet for his or her safety. Because o

and other factors, some of the workers aren’t carrying the helmet. This effects the life of an individual. The owner of the 

construction land is accountable to check workers safety. Failure to wear safety helmets seems to be one of the key cau

of the rise in accidents. This project aims to predict whether or not a worker wears a helmet by using the images of the 

worker. This project “Security Helmet Detection”, is used to detect whether a person wears a security helmet or not. The 

subdomain of machine learning that is deep learning allows us to train a model with the help of deep learning algorithms. 

This is implemented in the convolution neural network model trained to classify and detect the presence of a Security 

helmet from a collection of image samples which consists of Construction site workers wearing a Security helmet. We 

constructed a convolution neural network model from scratch to extract features from a given dataset. The image is given 

as input and it tells whether a person wears 

Keywords--- Security Helmet, Machine Learning, Deep Learning, CNN.

 

 
Generally, in India, the construction industry is the second largest employer. All over the world, the 

engineering is one of the most hazardous industries. The number of fatal accidents taking place at the construction sites is 

alarming and the major cause was found to fall of persons from height and through openings.

In the present scenario, the Indian construction industry is quite large and complex involving the latest technology as well as 

manpower. On a par with the development of the construction industry, drawbacks in terms of safety and health aspects are als

witnessed. 

Recently, the importance of worker safety in the construction industry has become a prominent issue, and the Ministry of 

Employment and Labor in Korea has set a goal of reducing deaths due to industrial accidents by half before the end of 2022.

Thus, numerous technical studies and institutional have been conducted on increasing validity and accuracy when determining 

whether or not safety helmets are being worn.

Recent advances in Deep Learning have made computer vision applications leap forward: from un

our face to safer self-driving cars. Most modern deep learning models are based on artificial neural networks, specifically, 

Recurrent Neural Networks (RNN) and Convolution Neural Networks (CNN).
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Individuals who work in construction sites wear a security helmet for his or her safety. Because o

and other factors, some of the workers aren’t carrying the helmet. This effects the life of an individual. The owner of the 

construction land is accountable to check workers safety. Failure to wear safety helmets seems to be one of the key cau

of the rise in accidents. This project aims to predict whether or not a worker wears a helmet by using the images of the 

worker. This project “Security Helmet Detection”, is used to detect whether a person wears a security helmet or not. The 

of machine learning that is deep learning allows us to train a model with the help of deep learning algorithms. 

This is implemented in the convolution neural network model trained to classify and detect the presence of a Security 

f image samples which consists of Construction site workers wearing a Security helmet. We 

constructed a convolution neural network model from scratch to extract features from a given dataset. The image is given 

as input and it tells whether a person wears a helmet or not. This will be helpful to ensure worker safety.

Security Helmet, Machine Learning, Deep Learning, CNN. 

I. INTRODUCTION 

Generally, in India, the construction industry is the second largest employer. All over the world, the construction area of civil 

engineering is one of the most hazardous industries. The number of fatal accidents taking place at the construction sites is 

alarming and the major cause was found to fall of persons from height and through openings. 

present scenario, the Indian construction industry is quite large and complex involving the latest technology as well as 

manpower. On a par with the development of the construction industry, drawbacks in terms of safety and health aspects are als

Recently, the importance of worker safety in the construction industry has become a prominent issue, and the Ministry of 

Employment and Labor in Korea has set a goal of reducing deaths due to industrial accidents by half before the end of 2022.

umerous technical studies and institutional have been conducted on increasing validity and accuracy when determining 

whether or not safety helmets are being worn. 

Recent advances in Deep Learning have made computer vision applications leap forward: from unlocking our mobile phone with 

driving cars. Most modern deep learning models are based on artificial neural networks, specifically, 

Recurrent Neural Networks (RNN) and Convolution Neural Networks (CNN). 
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Convolution Neural Network (CNN) is the architecture behind computer vision applications. We will use Tensor Flow to build a 

CNN for image recognition by extracting the main features of the image. 

 

 
II. RELATED WORK 

 
Wang et al. designed a method to identify the status of the isolation switch and breaker in the substation, which employed SIFT 

feature matching, Hough transforms, and KNN algorithm [2]. 

Reddy et al. proposed a scheme for the condition monitoring of insulators. Based on the ROI region obtained from the KMeans 

algorithm, this scheme used discrete orthogonal Stransform in conjunction with an adaptive neuro-fuzzy inference system to 

ascertain the condition of the insulators [3]. 

Liu et al. developed an image-based state recognition approach: the state of the isolator is classified by the SVM [5]. 

In [6], Silva et al. applied the circular Hough transform and the Histogram of Oriented Gradients descriptor to extract features, 

utilized the Multi-layer perceptron classifier to ascertain motorcyclist without a helmet. 

There are little researches about the detection of safety helmet wearing in power substation falls to a lower level are the leading 

hazards that have caused construction fatalities, accounting for one-third of work deaths on construction sites. 

 
III. METHODOLOGY 

 
For developing the system certain methodologies are used. The methodology used in this project is image classification using 

CNN. 

 

Fig 3.1 Architecture of CNN 

The convolutional neural network (CNN) is developed by using the following steps: 

Data Collection: 

The size of the training dataset will be crucial because one of the characteristics of deep learning is its ability to perform well 

when trained with large data sets thus thousands of images are required to train CNN effectively. The worker's images are 

collected through browsing. The image files collected are in JPG or PNG image format. 

Data Preprocessing: 
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Standardization: 

The images converted to the same image format i.e. JPG and were transformed to the same size i.e. 128px by 128px. 

Folder Structure: 

Approximately 80% of the images are for the training dataset and the remaining 20% is for the testing dataset. The images 

collected were put into the respective dataset folder and subfolders based on the images to store in it. The subfolder name defined 

the label that would be applied to each image. 

Training the CNN model: 

The CNN model is created based on the requirement. Train the model by assigning the training dataset. 

Importing the packages: 

Keras is a framework for building deep neural networks using Python. To avoid complexity, it is designed to build a deep neural 

network with a few lines of code. Keras provides an easy front-end layer to build a deep neural network utilizing Tensor Flow or 

Theano at the back-end. It enables fast experimentation with deep neural networks. 

First, we create our model using the “Sequential” model from Keras. This model is a linear stack of layers, meaning that we will 

create our model layer-by-layer. 

Adding Layers: 

The sequential model with the convolution layer, max-pooling layer, flattening layer, dense layer, hidden layer, and drop out 

layer is built. 

 
Convolution Layer: 

The first convolution layer is the input layer. The first parameter is the number of convolution filters to use in the layer, which is 

set to “32”. This is also the number of neurons or nodes that will be in this layer. The second parameter is the filter’s size or the 

receptive field. Imagine we are creating a window of the size (3, 3), or width of three, and a height of three, that our convolution 

layer is restricted to looking through at any given time. 

The third parameter is the input shape. This parameter only needs to be specified in the first convolution layer. After the first 

layer, the rest can be handled by our model. The input shape is simply the shape of the images that will be fed to CNN. The shape 

of our input images will be (128, 128, 3) (width, height, depth). The fourth parameter we will set is the activation function. Our 

nonlinear activation function is ReLu or rectified linear unit. The ReLu function is f(x) = max (0, x). Therefore, all negatives are 

converted to zeros while all positives remain the same. ReLu is one of the most popular activation functions because it reduces 

the vanishing gradient issue and is computationally cheaper to compute. This does not mean that the ReLu function is perfect, but 

it will get the job done for most applications. 

Max Pooling Layer: 

The max-pooling layers will only have one parameter for this model. 

The parameter is the pool size or the factor to downscale the input’s spatial dimensions. The pool size will be set to (2, 2), which 

will downscale by half each time. 

Flatten: 

Flattening is required to convert multi-dimensional data into usable data for the fully connected layers so that for the fully 

connected layers to work, we need to convert the convolution layer’s output to a 1D vector. Our convolution layers will be using 

2D data (images). before it is fed into the classifier, this will have to be reshaped, or flattened, to one dimension. 

Dense - ReLu: 

Dense layers are the fully connected layers in which means every neuron is connected to all the neurons in previous layers. We 

will be using 128 nodes. This also means that the fully connected layer has an output size of 128. For this fully connected layer, 

the ReLu activation function will be used. 
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Dense - Softmax: 

Our final fully connected layer will use the softmax function. Our problem involves two classes: Helmet worn and Helmet not 

worn. This is a categorical classification problem where softmax can be used to return a probability over the classes for each 

image. 

Compile Keras Model: 

Now that the model is defined, we can compile it. Compiling the model uses efficient numerical libraries under the covers (the 

so-called backend) such as Theano or TensorFlow.Training a network means finding the best set of weights to map inputs to 

outputs in our dataset. 

We must specify the loss function to use to evaluate a set of weights, the optimizer is used to search through different weights for 

the network and any optional metrics we would like to collect and report during training. 

In this case, we will use cross-entropy as the loss argument. This loss is for categorical classification problems and is defined in 

Keras as “categorical_crossentropy“. 

We will define the optimizer as the efficient stochastic gradient descent algorithm “adam“. This is a popular version of gradient 

descent because it automatically tunes itself and gives good results in a wide range of problems. 

Finally, because it is a classification problem, we will collect and report the classification accuracy, defined via the metrics 

argument. 

Training the model: 

We will be using the ImageDataGenerator() class from Keras for our data augmentation which helps us to expand our training 

dataset. 

The first step is to rescale our data because most images have RGB values ranging from 0-255 and these values are too high for 

most models to handle, but we can condense each RGB value to a value between 0-1 by multiplying these values by 1/255. This 

is much easier to process. 

After that we have shear_ range which will randomly apply shear transformations or shear mapping to the data. The value “0.2” 

is the intensity. 

Zoom_range is also set to “0.2”. All these for randomly zooming in on the images. A horizontal flip is set to “True” because we 

want to randomly flip half of the images in our dataset. 

This is where we rescale our test set. The test set does not contain all of the same transformations applied to the training data. The 

training data only can be manipulated to avoid overfitting. The test set must be the original images to accurately predict the 

security helmet. 

Now we will take the path of our test, train, and validation folders and generate batches of augmented data using 

flow_from_directory() from Keras. 

 The directory is the first argument to pull from. 

 The dimensions of the images or the target size after they are resized is the second argument. 

 The third argument is class_mode. class_mode is set to categorical. 

 The next step is to train the model that will be done using the fit_generator() method which is from Keras where this 

will train the model on batches of data that are generated from the training set. 

 The steps per epoch is the first argument where the steps per epoch will tell the model the total number of batches of 

samples to produce from the generator before concluding that specific epoch. 

 The number of epochs or training iterations is the second argument. The Keras documentation states that an epoch is 

defined as iteration over the entire data provided, as defined by steps_per_epoch. 



Journal of Interdisciplinary Cycle Research ISSN NO: 0022-1945 

Volume XII, Issue V, May/2020 Page No:1249 

 

 

 The validation data is the third argument which the model will use where the model will not be trained on the 

validation data, but this will help measure the loss at the end of every epoch. 

 
The final argument is the validation steps. our validation data is coming from a generator, so the number of batches of 

samples to produce from the generator must be set, similar to the steps per epoch. 

 

IV. RESULTS & DISCUSSION 

 
The output is seen through the user interface which consists of the button to upload the image it shows the output by considering 

the input as uploaded image that is if we give the image then it predicts the respective output of an image as Helmet wore or 

Helmet not worn. 

Result of the some of the instant images is as follows 

Discussions: 

CNN is an algorithm that is widely used for image classification. The hierarchical structure and powerful feature extraction 

capabilities from an image make CNN a very robust algorithm for various image and object recognition tasks. 

 
The depth-wise separable convolutional neural network model created in this study is especially suited for mobile devices since it 

has low latency, uses less computational power while at the same time maintaining high accuracy. Finally, the developed system 

included a security helmet map feature. The hierarchical structure and powerful feature extraction capabilities from an image make 

CNN a very robust algorithm for various image and object recognition tasks. The advantage of CNN is that it automatically detects 

the important features. CNN gives the best accuracy for image classification among all the algorithms. 
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V. CONCLUSION 

 
The present study investigated a method to identify the security helmet using a Deep learning algorithm on the dataset for 

classification of the image. The generated user interface where the user will upload photos for identification purpose and it 

gives the desired output. Thus, it is more useful for construction owners to monitor the workers. Machine learning 

techniques that support image recognition were reviewed and the research chose to focus on transfer learning and 

convolutional neural networks that are well suited for image processing tasks. This study showed that advances in computer 

vision have been able to create deep neural networks that can effectively and efficiently perform fine-grained categorization. 

The proposed system works on the principle based on the detection of a part and extracting CNN features from multiple 

convolutional layers. These features are aggregated and then given to the classifier for classification purposes. On the basis 

of the results which have been produced, the system has provided the best accuracy in the prediction of finding a security 

helmet that is worn by the worker. 

 
VI. FUTURE WORK 

 
For future work we propose a way in which the software-side performance of deep learning based security helmet detection can 

be improved. First, there is a need to collect more data on worker position and helmet detection to increase accuracy. Second, 

diverse image data should be collected in regards to the camera angle. This would prevent detection inaccuracies caused by 

missed detections in camera setups with unusual camera angles which avoids overfitting and underfitting problems. 

 

REFERENCES 

[1] https://ieeexplore.ieee.org/document/7814495 

[2] Z. L. Wang, Y. Sun, and B. H. Wang, The application study of image recognition technology in substation sequential control, 

In Applied Mechanics and Materials, Vol. 385, pp. 751-754, 2013 

[3] M. J. B. Reddy, B. K. Chandra, D. K. Mohanta, A DOST based approach for the condition monitoring of 11 kV distribution 

line insulators, IEEE Trans. on Dielectrics and Electrical Insulation, Vol. 18, No. 2, 588-595, 2011. 

[4] Center for Construction Research and Training. The Construction Chart Book: The U.S. Construction Industryand Its 

Workers. 5th edition ed. 2013, Silver Spring, MD: CPWR. 

[5] J. Z. Liu, and X. Y. Meng, Research of isolator’s status image recognition based on Gabor wavelet and SVM, 2010 3rd 

International Conference on Advanced Computer Theory and Engineering (ICACTE), Vol. 2, 2010. 

[6] R. R. V. e Silva, K. R. T. Aires, R. M. S. Veras, Helmet detection on motorcyclists using image descriptors and classifiers, 

2014 27th SIBGRAPI Conference on Graphics, Patterns and Images, 141-148, 2014. 



 
 

 
     
 

ATTENDANCE MANAGEMENT SYSTEM USING 

 FACE RECOGNITION 
A Project Report 

 

Submitted to the Faculty of Engineering of 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 

KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 
BACHELOR OF TECHNOLOGY 

In 
COMPUTER SCIENCE AND ENGINEERING 

 

By 
 

K.SREE SWATHI    L.UMA                          

(16481A0595)      (16481A05B6) 

 

A.LAVANYA    K.JAYANJALI 

  (17485A0515)       (17485A0518) 

 

 

Under the guidance of 
Dr.Ch.Suresh Babu, M.Tech,PhD 
Associate Professor of CSE Department 

 

 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2019-2020 



 
 

 

ATTENDANCE MANAGEMENT SYSTEM USING 

 FACE RECOGNITION 
A Project Report 

 

Submitted to the Faculty of Engineering of 
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 

KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 
BACHELOR OF TECHNOLOGY 

In 
COMPUTER SCIENCE AND ENGINEERING 

 

By 
 

K.SREE SWATHI    L.UMA                          

(16481A0595)      (16481A05B6) 

 

A.LAVANYA    K.JAYANJALI 

  (17485A0515)       (17485A0518) 

 

 

Under the guidance of 
Dr.Ch.Suresh Babu, M.Tech,PhD 
Associate Professor of CSE Department 

 

 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2019-2020 

 



 
 

 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE, GUDLAVALLERU 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

 

CERTIFICATE 

 

This is to certify that the project report entitled “Attendance Management 

System using Face Recognition” is a   bonafide   record of work carried out 

by K.Sree Swathi (16481A0595), L.Uma (16481A05B6), A.Lavanya 

(17485A0515) and K.Jayanjali (17485A0518) under the guidance and 

super vision of  Dr.Ch.Suresh Babu in the partial fulfillment of the 

requirements for the award of the degree of Bachelor of Technology in 

Computer Science and Engineering of Jawaharlal Nehru Technological 

University Kakinada, Kakinada during the academic year  2019-20. 

 

 

   Project Guide                                                    Head of the Department 

(DR.CH.SURESH BABU)                                   (Dr.S.NARAYANA)   

 

 

 

   

External Examiner     

 



 
 

 
 

ACKNOWLEDGEMENT 

 

 
The satisfaction that accompanies the successful completion of any task would be 

incomplete without the mention of people who made it possible and whose constant 

guidance and encouragements crown all the efforts with success. 

 

We would like to express our deep sense of gratitude and sincere thanks to Dr.Ch.Suresh 

Babu, Associate Professor, Department of Computer Science and Engineering for his 

constant guidance, supervision and motivation in completing the project work.   

 

We feel elated to express our floral gratitude and sincere thanks to Dr. S. Narayana, 

Head of the Department, Computer Science and Engineering for his encouragements all 

the way during analysis of the project. His annotations, insinuations and criticisms are the 

key behind the successful completion of the project work. 

 

We would like to take this opportunity to thank our beloved principal Dr. P. Ravindra 

Babu for providing a great support for us in completing our project and giving us the 

opportunity for doing project. 

 

Our Special thanks to the faculty of our department and programmers of our computer 

lab. Finally, we thank our family members, non-teaching staff and our friends, who had 

directly or indirectly helped and supported us in completing our project in time.                                      

              

                 Team members 

     K.Sree Swathi(16481A0595) 

          L.Uma(16481A05B6) 

A.Lavanya(17485A0515) 

          K.Jayanjali(17485A0518) 

 

 

 

 



 
 

 

INDEX 

 

TITLE                               PAGENO 

 

CHAPTER 1: INTRODUCTION 

1.1 INTRODUCTION                  1 

1.2 OBJECTIVES OF THE PROJECT      5 

1.3  PROBLEM STATEMENT        5 
 

CHAPTER 2: LITERATURE REVIEW       7 

 

CHAPTER 3: PROPOSED METHOD 

          3.1 METHODOLOGY         10 

          3.2 IMPLEMENTATION        14 

          3.3 DATA PREPARATION         22 
 

CHAPTER 4: RESULTS AND DISCUSSION       26 

 

CHAPTER 5: CONCLUSION AND FUTURE SCOPE                      29 

 5.1 CONCLUSION 
 5.2 FUTURE SCOPE 
BIBLIOGRAPHY            30 
LIST OF POS  AND PSOS                31 
Mapping of Project outcomes with graduated POS  AND PSOS     33 
 

 

 

 

 

 

 

 



 
 

 

  i 
 

LIST OF FIGURES AND TABLES 

 

FIGURE  PAGENO 

Process of Face Recognition 3 

Eigen Vectors and weights assigned 7 

Steps in Face Recognition 9 

Harr feature extraction process 10 

Harr feature selection 11 

Harr Rectangles 12 

Cascade Classification 13 

LBP operation on an image 14 

Extraction of histograms 16 

Flow of Attendance Management 

System using Face Recognition 

 

17 

Installation steps of PyCharm 20-23 

Working with PyCharm IDE 24-26 

Dataset preparation 27-28 

Output of the model 29-30 

 

 

 

 

 

 

 

 

 

 



 
 

 

  ii 
 

LIST OF ABBREVIATIONS 

 

Abbreviation Explanation 

CNN Convolutional Neural Networks 

ANN Artificial Neural Networks 

IDE Integrated Development Environment 

LBP Local Binary Patterns 

SVM Support Vector Machine 

VCS Version Control Systems  

DBNN Decision Based Neural Network 

PDBNN Probabilistic Decision Based Neural 

Network 

LBPH Local Binary Pattern Histograms 

RELU  Rectified Linear Unit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Revision_control


 
 

 

  iii 
 

ABSTRACT 

 

Generally attendance is noted manually and we have to maintain all records 
regarding the person’s presence. It is difficult if we have large number of 

members in the organization. We may face some problems where attendance 
is posted to the persons who are absent as some may respond to other 
persons attendance. So we come up with a solution where there won’t be any 

chance of malpracticing. We are developing a less intrusive, cost effective and 
more efficient “Attendance Management System Using Face Recognition” 

using Deep Learning concept. By this system, attendance can be posted by 
placing the person infront of the camera. With the effective use, any institute 
can apply the Attendance Management System for conducting quick 
attendance and getting better results in less time. 
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   CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

              Maintaining attendance is very important in all institutions and organizations.  

Every institution has its own method of taking student attendance.  Some  institutions  

uses  paper  based approach  and  others  have adopted  automated  methods  such as 

fingerprint biometric techniques. However, these methods subjects students to wait in a 

queue which consumes time and it is intrusive. Humans  often  use  faces  to  recognize  

individuals  but advancement  in  computing  capability  over  the  past  few decades now 

enable similar recognitions automatically. Face  recognition technology  is  one  of  the  

least  intrusive and  fastest  growing  biometric  technology.  It works by identification of 

humans using the most unique characteristics of their faces. Face recognition has 

characteristics that other biometrics do not have.  Facial images can be captured from a 

distance and any special action is not required for authentication. Due to  such  

characteristics,  the  face  recognition  technique  is applied  widely,  not  only  to  

security applications  but  also  to image  indexing,  image  retrievals  and natural  user 

interfaces. Faces are highly challenging and  dynamic  objects  that  are employed  as  

biometric  evidence,  in  identity  verification. Biometrics  systems  have  proven  to  be  

an  essential  security tool,  in  which  bulk  matching  of  enrolled  people  and  watch 

lists is performed every day. The  importance  of  developing  a new  solution  to  

improve the  performance  of  face  identification  methods  has  been developed. Face  

recognition  technology  has  also  been  used  for  both verification  and  identification  of  

students  in  a  classroom. This  research  is  aimed  at  developing  a  less  intrusive,  cost 

effective  and  more  efficient  automated  student  attendance management  system  using  

face  recognition. 

 

Aborting the manual attendance system and switching an automated attendance 

management system is a huge and complex process. Regardless of your company size, 

needs, or goals, automating time and attendance procedures can minimize errors, 

streamline processes, and reduce costs in long run. Finding whether your employees are 

present in the office or where they are spending their time is important for business 

productivity. If you have sales team working in field, you may track them with a sales 
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force tracking app. But only an effective attendance management system can track the 

house employees. Here is a brief guide to find and install automated attendance system. 

This blog provides support for switching from the manual attendance system to the 

automated attendance management system software. 

 

Face Recognition has received many interests in recent years of face recognition 

development and has become a popular research. Moreover, it is a critical application in 

image analysis, and it is a very challenge to create an automated system based on face 

recognition; which has an ability to recognize human face accuracy. Solving the manual 

attendance problem and time-consuming, many research has been conducted with the 

automated or smart attendance management system to resolve the issues of manual 

attendance. However, the biometric attendance management system is tough to verify 

each student in the classroom which there are many students attend the class, and it 

interrupts the student when the system response to the student if the system cannot 

support detection or recognition. Also, the biometric system needs more hardware or 

interaction with the student who needs to spend some budget on the accessories and 

sometimes still has time-consuming.  

The research on real-time face recognition has been a real challenging to build 

with attendance management system. Automatic attendance marking can solve the central 

issues such as the error in the manual attendance when the academic office input the data 

from the sheet into the system. As we know that we cannot make sure the data in the 

university office is correct 100%, this is a concerned when we use the traditional method 

of the attendance marking system in the university which as many students enrolled in 

each year, has many departments, and many class in the college.  

The face recognition process has many steps such as capture, extraction, 

comparison, matching. The operate in each process are: Step one: capture is the way to 

snap the picture during the enrollment of the system. Then second step, extraction is used 

for finding or extract the specific object from the face. Then the comparison step, new 

input are used for comparing with the enrollment or the database (sample data). The last 

step is matching: the system will be possible to find the matching of the new face with the 

registration face or not based on extraction and comparison process.  
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Fig: The operate process of face recognition system   

 

According to the above process, facial recognition is not an easy task to do. There 

are several methods and algorithm needed to implement with face recognition has 

implemented the system to recognize the human face with LBP( Local Binary Pattern) 

and using SVM(Support Vector Machine) to find the similarities of the images stored in 

the database with the acquired image snap by the camera inside the classroom.  

Face recognition is an important application of Image processing owing to its use 

in many fields. Identification of individuals in an organization for the purpose of 

attendance is one such application of face recognition. Maintenance and monitoring of 

attendance records plays a vital role in the analysis of performance of any organization. 

The purpose of developing attendance management system is to computerize the 

traditional way of taking attendance. Automated Attendance Management System 

performs the daily activities of attendance marking and analysis with reduced human 

intervention. The prevalent techniques and methodologies for detecting and recognizing 

face fail to overcome issues such as scaling, pose, illumination, variations, rotation, and 

occlusions. The proposed system aims to overcome the pitfalls of the existing systems 

and provides features such as detection of faces, extraction of the features, detection of 

extracted features, and analysis of students' attendance. The system integrates techniques 

such as image contrasts, integral images, color features and cascading classifier for 
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feature detection. The system provides an increased accuracy due to use of a large 

number of features. 

1.2 Objectives of the project: 

The objectives of the project are given below:  

• Provides a valuable attendance service for every user. 

• Reduce manual process errors by providing automated and a reliable attendance 

system using face recognition technology. 

• Increase privacy and security by which one cannot present himself or his friend 

while they are not present. 

• Detection of unique face image amidst the other natural components such as 

walls, backgrounds etc.  

• Extraction of unique characteristic features of a face useful for face recognition.  

• Detection of faces amongst other face characters such as beard, spectacles etc. 

• Effective recognition of unique faces in a crowd(individual recognition in crowd).  

• Automated update in the database without human intervention. 

 

1.3 Problem Statement: 

There are some problems which faced by fingerprint recognition or identification 

security.  They are as follows: 
• 1. Twins have identical biometric traits (identical fingerprints, irises ... ). This is the same 

clones.  

• 2. Stolen body parts can be reused. 

• 3. Biometric features can be reconstructed from the template. 

• 4. Making a fake finger is easy. 

• 5.We can catch a cold or any virus by touching a biometric system. 

In order to avoid all these problems with Biometric system, we are going for Face 

recognition based attendance management system. 
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CHAPTER 2 

LITERATURE SURVEY 

Our model Attendance Management System Using Face Recognition is a 

combination of different modules. Each module is being implemented by reviewing 

different paper. We have some existing methods that are proposed in different papers. 

They are:  

2.1 Eigen faces    
Eigen face is one of the most thoroughly investigated approaches to face 

recognition. It is also known as Karhunen- Loève expansion, eigenpicture, eigenvector, 

and principal component. References [6, 7] used principal component analysis to 

efficiently represent pictures of faces. They argued that any face images could be 

approximately reconstructed by a small collection of weights for each face and a standard 

face picture (eigenpicture). The weights describing each face are obtained by projecting 

the face image onto the eigenpicture. In mathematical terms, eigenfaces are the principal 

components of the distribution of faces, or the eigenvectors of the covariance matrix of 

the set of face images. The eigenvectors are ordered to represent different amounts of the 

variation, respectively, among the faces. Each face can be represented exactly by a linear 

combination of the eigenfaces.  

It can also be approximated using only the “best” eigenvectors with the largest 

eigenvalues. The best M eigenfaces construct an M dimensional space, i.e., the “face 

space”. The authors reported 96 percent, 85 percent, and 64 percent correct classifications 

averaged over lighting, orientation, and size variations, respectively. Their database 

contained 2,500 images of 16 individuals. As the images include a large quantity of 

background area, the above results are influenced by background. The authors explained 

the robust performance of the system under different lighting conditions by significant 

correlation between images with changes in illumination. However, [9] showed that the 

correlation between images of the whole faces is not efficient for satisfactory recognition 

performance. Illumination normalization [7] is usually necessary for the eigenfaces 

approach. Reference [10] proposed a new method to compute the covariance matrix using 

three images each was taken in different lighting conditions to account for arbitrary 

illumination effects, if the object is Lambertian. Reference [11] extended their early work 

on eigenface to eigenfeatures corresponding to face components, such as eyes, 

nose,mouth. They used a modular eigenspace which was composed of the above 
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eigenfeatures (i.e., eigeneyes, eigennose, and eigenmouth). This method would be less 

sensitive to appearance changes than the standard eigenface method. The system 

achieved a recognition rate of 95 percent on the FERET database of 7,562 images of 

approximately 3,000 individuals. In summary, eigenface appears as a fast, simple, and 

practical method. However, in general, it does not provide invariance over changes in 

scale and lighting conditions. Recently, in [12] experiments with ear and face 

recognition, using the standard principal component analysis approach ,showed that the 

recognition performance is essentially identical using ear images or face images and 

combining the two for multimodal recognition results in a statistically significant 

performance improvement.  

 

 
Fig: EigenVectors and weights assigned 

 

2.2 Neural Networks 

 The attractiveness of using neural networks could be due to its non linearity in 

the network. Hence, the feature extraction step may be more efficient than the linear 

Karhunen-Loève methods. One of the first artificial neural networks (ANN) techniques 

used for face recognition is a single layer adaptive network called WISARD which 

contains a separate network for each stored individual. The way in constructing a neural 

network structure is crucial for successful recognition. It is very much dependent on the 

intended application. For face detection, multilayer perceptron and convolutional neural 

network have been applied. For face verification, is a multi-resolution pyramid structure. 
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Reference proposed a hybrid neural network which combines local image sampling, a 

self-organizing map (SOM) neural network, and a convolutional neural network. The 

SOM provides a quantization of the image samples into a topological space where inputs 

that are nearby in the original space are also nearby in the output space, thereby providing 

dimension reduction and invariance to minor changes in the image sample. The 

convolutional network extracts successively larger features in a hierarchical set of layers 

and provides partial invariance to translation, rotation, scale, and deformation. The 

authors reported 96.2% correct recognition on ORL database of 400 images of 40 

individuals. The classification time is less than 0.5 second, but the training time is as long 

as 4 hours. Reference used probabilistic decision-based neural network (PDBNN) which 

inherited the modular structure from its redecessor, a decision based neural network 

(DBNN). The PDBNN can be applied effectively to 1) face detector: which finds the 

location of a human face in a cluttered image, 2) eye localizer: which determines the 

positions of both eyes in order to  

generate meaningful feature vectors, and 3) face recognizer.  

PDNN does not have a fully connected network topology. Instead, it divides the 

network into K subnets. Each subset is dedicated to recognize one person in the database. 

PDNN uses the Guassian activation function for its neurons, and the output of each “face 

subnet” is the weighted summation of the neuron outputs. In other words, the face subnet 

estimates the likelihood density using the popular mixture-of-Guassian model. 

Compared to the AWGN scheme, mixture of Guassian provides a much more flexible and 

complex model for approximating the time likelihood densities in the face space.  
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

 In our project, Attendance Management system using Face Recognition we need to the 

detect the face in the image that is been captured from the camera and has to recognize 

whether the ID of the person in the detected face is present in the database using the 

trained recognizer model. There are three main stages in the process. They are FACE 

DETECTION, CREATING & TRAINING MODEL, and FACE RECOGNITION. 

 

 
 

 

Face recognition is different of  Face detection: 

• Face Detection: it has the objective of finding the faces (location and size) in an 

image and probably extract them to be used by the face recognition algorithm. 

• Face Recognition: with the facial images already extracted, cropped, resized and 

usually converted to grayscale, the face recognition algorithm is responsible for 

finding characteristics which best describe the image. 
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 3.1.1 Stage - 1: Face Detection 

In order to predict the attendance of a person by capturing his/her image initially we need 

to detect whether a face is present or not in the captured image and if face is present we 

have to separate the face that is detected from the image for further purpose. 

To detect the face from the image we have used a cascade classifier in our project. we can 

detect if a face is there or not by using the following: 

• Haar Feature Selection, features derived from Haar wavelets 

• Cascading Classifiers 

a) Haar Feature Selection: There are some common features that we find on most 

common human faces : 

• a dark eye region compared to upper-cheeks 

• a bright nose bridge region compared to the eyes 

• some specific location of eyes, mouth, nose… 

 The characteristics are called Haar Features. The feature extraction process will look like 

this : 

 
Fig: Haar Feature Extraction Process 
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In this example, the first feature measures the difference in intensity between the region 

of the eyes and a region across the upper cheeks. The feature value is simply computed by 

summing the pixels in the black area and subtracting the pixels in the white area. 

RectangleFeature = ∑(pixelsblackarea)−∑(pixelswhitearea) 

RectangleFeature = ∑(pixelsblackarea)−∑(pixelswhitearea) 

Then, we apply this rectangle as a convolutional kernel, over our whole image. In order to 

be exhaustive, we should apply all possible dimensions and positions of each kernel. A 

simple 24*24 images would typically result in over 160’000 features, each made of a 

sum/subtraction of pixels values. It would computationally be impossible for live face 

detection. So, how do we speed up this process? 

• Once the good region has been identified by a rectangle, it is useless to run the 

window over a completely different region of the image. This can be achieved by 

Adaboost. 

• Compute the rectangle features using the integral image principle, which is way 

faster. We’ll cover this in the next section. 

 

Fig: Haar Feature Selection 

There are several types of rectangles that can be applied for Haar Features extraction. 

They are: 
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• The two-rectangle feature is the difference between the sum of the pixels within 

two rectangular regions, used mainly for detecting edges (a,b) 

• The three-rectangle feature computes the sum within two outside rectangles 

subtracted from the sum in a center rectangle, used mainly for detecting lines (c,d) 

• The four-rectangle feature computes the difference between diagonal pairs of 

rectangle (e) 

 
Fig: Haar Rectangles 

Now that the features have been selected, we apply them on the set of training images 

using Adaboost classification, that combines a set of weak classifiers to create an accurate 

ensemble model. With 200 features (instead of 160’000 initially), an accuracy of 95% is 

achieved. The authors of the paper have selected 6’000 features. 

 b) Cascading Classifier: 

Although the process described above is quite efficient, a major issue remains. In an 

image, most of the image is a non-face region. Giving equal importance to each region of 

the image makes no sense, since we should mainly focus on the regions that are most 

likely to contain a picture. Viola and Jones achieved an increased detection rate while 

reducing computation time using Cascading Classifiers. 

The key idea is to reject sub-windows that do not contain faces while identifying regions 

that do. Since the task is to identify properly the face, we want to minimize the false 

negative rate, i.e the sub-windows that contain a face and have not been identified as 

such. 

A series of classifiers are applied to every sub-window. These classifiers are simple 

decision trees: 

• if the first classifier is positive, we move on to the second 

• if the second classifier is positive, we move on to the third 

• … 
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Any negative result at some point leads to a rejection of the sub-window as potentially 

containing a face. The initial classifier eliminates most negative examples at a low 

computational cost, and the following classifiers eliminate additional negative examples 

but require more computational effort. 

 
Fig: Cascade Classification 

This is how the cascade classifier works in detecting face in an image. 

3.1.2 Stage - 2 : Creating & Training Model 

From stage-1 we get a face as output that has been detected from the captured image .To 

predict the attendance of the face that is detected we have created a recognizer model. 

The recognizer model is created based on LOCAL BINARY HISTOGRAMS (LBH) Face 

recognition algorithm. 

Introduction about Local Binary Histograms: 

Local Binary Pattern (LBP) is a simple yet very efficient texture operator which labels 

the pixels of an image by thresholding the neighborhood of each pixel and considers the 

result as a binary number. It was first described in 1994 (LBP) and has since been found to 

be a powerful feature for texture classification. It has further been determined that when 

LBP is combined with histograms of oriented gradients (HOG) descriptor, it improves the 

detection performance considerably on some datasets. Using the LBP combined with 

histograms we can represent the face images with a simple data vector. As LBP is a visual 

descriptor it can also be used for face recognition tasks, as can be seen in the following 

step-by-step explanation.  

• Parameters: the LBPH uses 4 parameters: 

• Radius: the radius is used to build the circular local binary pattern and represents 

the radius around the central pixel. It is usually set to 1. 
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• Neighbors: the number of sample points to build the circular local binary pattern. 

Keep in mind: the more sample points you include, the higher the computational cost. It 

is usually set to 8. 

• Grid X: the number of cells in the horizontal direction. The more cells, the finer 

the grid, the higher the dimensionality of the resulting feature vector. It is usually set to 

8. 

• Grid Y: the number of cells in the vertical direction. The more cells, the finer the 

grid, the higher the dimensionality of the resulting feature vector. It is usually set to 8. 

2. Training the Algorithm: First, we need to train the algorithm. To do so, we need to use 

a dataset with the facial images of the people we want to recognize. We need to also set an 

ID (it may be a number or the name of the person) for each image, so the algorithm will 

use this information to recognize an input image and give you an output. Images of the 

same person must have the same ID. With the training set already constructed, let’s see the 

LBPH computational steps. 

3. Applying the LBP operation: The first computational step of the LBPH is to create an 

intermediate image that describes the original image in a better way, by highlighting the 

facial characteristics. To do so, the algorithm uses a concept of a sliding window, based on 

the parameters radius and neighbors. The image below shows this procedure: 

 
 

Fig: LBP operation on an image 
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Based on the image above, let’s break it into several small steps so we can understand it 

easily: 

• Suppose we have a facial image in grayscale. 

• We can get part of this image as a window of 3x3 pixels. 

• It can also be represented as a 3x3 matrix containing the intensity of each pixel 

(0~255). 

• Then, we need to take the central value of the matrix to be used as the threshold. 

• This value will be used to define the new values from the 8 neighbors. 

• For each neighbor of the central value (threshold), we set a new binary value. We 

set 1 for values equal or higher than the threshold and 0 for values lower than the 

threshold. 

• Now, the matrix will contain only binary values (ignoring the central value). We 

need to concatenate each binary value from each position from the matrix line by line 

into a new binary value (e.g. 10001101). Note: some authors use other approaches to 

concatenate the binary values (e.g. clockwise direction), but the final result will be the 

same. 

• Then, we convert this binary value to a decimal value and set it to the central value 

of the matrix, which is actually a pixel from the original image. 

• At the end of this procedure (LBP procedure), we have a new image which 

represents better the characteristics of the original image. 

• Note: The LBP procedure was expanded to use a different number of radius and 

neighbors, it is called Circular LBP. 

4. Extracting the Histograms: Now, using the image generated in the last step, we can use 

the Grid X and Grid Y parameters to divide the image into multiple grids, as can be seen 

in the following image: 
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Based on the image above, we can extract the histogram of each region as follows: 

• As we have an image in grayscale, each histogram (from each grid) will contain 

only 256 positions (0~255) representing the occurrences of each pixel intensity. 

• Then, we need to concatenate each histogram to create a new and bigger histogram. 

Supposing we have 8x8 grids, we will have 8x8x256=16.384 positions in the final 

histogram. The final histogram represents the characteristics of the image original 

image. 

The LBPH algorithm is pretty much it. 

5. Performing the face recognition: In this step, the algorithm is already trained. Each 

histogram created is used to represent each image from the training dataset. So, given an 

input image, we perform the steps again for this new image and creates a histogram which 

represents the image. 

 3.1.3 Stage - 1: Face Recognition 

The face recognition systems can operate basically in two modes: 

• Verification or authentication of a facial image: it basically compares the input 

facial image with the facial image related to the user which is requiring the 

authentication. It is basically a 1x1 comparison. 
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• Identification or facial recognition: it basically compares the input facial image 

with all facial images from a dataset with the aim to find the user that matches that face. 

It is basically a 1xN comparison. 

 
When the person comes in front of the camera then our trained model will recognize face 

of the person and display id and name of the person and simultaneously the attendance is 

posted in the xl sheet along with time. 

 

 
Fig: Flow of Attendance Management System using Face Recognition 

 

3.2 IMPLEMENTATION 

3.2.1 Introduction 

                   The “Attendance Management System using Face Recognition” is developed 

using python as programming language with pycharm platform. We had used some 

inbuilt libraries in python such as Opencv, Tkinter, pandas, numpy etc., 
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3.2.2 Programming Language Used 

Python: 

                   Python is an interpreted, high-level, general-purpose programming language. 

Created by Guido van Rossum and first released in 1991. Python's design philosophy 

emphasizes code readability with its notable use of significant whitespace. Its language 

constructs and object-oriented approach aim to help programmers write clear, logical 

code for small and large-scale projects. Python is dynamically typed and garbage-

collected. It supports multiple programming paradigms, including  structured (particularly 

, procedural), object-oriented, and functional programming. Python is often described as a 

"batteries included" language due to its comprehensive standard library.  

Python was conceived in the late 1980s as a successor to the ABC language. 

Python 2.0, released in 2000, introduced features like list comprehensions and a garbage 

collection system capable of collecting reference cycles. Python 3.0, released in 2008, 

was a major revision of the language that is not completely backward-compatible, and 

much Python 2 code does not run unmodified on Python 3. 

The Python 2 language, i.e. Python 2.7.x, was officially discontinued on 1 January 

2020 (first planned for 2015) after which security patches and other improvements will 

not be released for it. With Python 2's end-of-life, only Python 3.5.x and later are 

supported. Python interpreters are available for many operating systems. A global 

community of programmers develops and maintains CPython, an open source reference 

implementation. A non-profit organization, the Python Software Foundation, manages 

and directs resources for Python and CPython development. In these we had used python 

3.7 version to develop our attendance management system using face recognition. 

3.2.2 Platform Used 

PyCharm: 

PyCharm is an integrated development environment (IDE) used in computer 

programming, specifically for the Python language. It is developed by the Czech 

company JetBrains. It provides code analysis, a graphical debugger, an integrated unit 

tester, integration with version control systems (VCSes), and supports web development 

with Django as well as Data Science with Anaconda. It is cross-platform, 

with Windows, macOS and Linux versions. The Community Edition is released under 
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the Apache License, and there is also Professional Edition with extra features – released 

under a proprietary license. PyCharm provides API so that developers can write their own 

plugins to extend PyCharm features. Several plugins from other JetBrains IDE also work 

with PyCharm. There are more than 1000 plugins which are compatible with PyCharm. 

Features: 

• Coding assistance and analysis, with code completion, syntax and error 

highlighting, linter integration, and quick fixes 

• Project and code navigation: specialized project views, file structure views and quick 

jumping between files, classes, methods and usages 

• Python refactoring: includes rename, extract method, introduce variable, introduce 

constant, pull up, push down and others 

• Support for web frameworks: Django, web2py and Flask [professional editional only]  

• Integrated Python debugger 

• Integrated unit testing, with line-by-line code coverage 

• Google App Engine Python development [professional edition only] 

• Version control integration: unified user interface 

for Mercurial, Git, Subversion, Perforce and CVS with change lists and merge 

• Support for scientific tools like matplotlib, numpy and scipy  

It competes mainly with a number of other Python-oriented IDEs, including Eclipse's-    

PyDev, and the more broadly focused Komodo IDE. 

 

Steps involved in installing of PyCharm:  

We have to follow the steps given below to install PyCharm on our system. These steps 

show the installation procedure starting from downloading the PyCharm package from its 

official website to creating a new project. 

Step 1 

Download the required package or executable from the official website of 

PyCharm https://www.jetbrains.com/pycharm/download/#section=windows. Here you 

will observe two versions of package for Windows as shown in the screenshot given 

below – 
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Here, the professional package involves all the advanced features and comes with free 

trial for few days and the user has to buy a licensed key for activation beyond the trial 

period. Community package is for free and can be downloaded and installed as and when 

required. It includes all the basic features needed for installation.  

Step 2 

Download the community package (executable file) onto your system and mention a 

destination folder as shown below – 
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Step 3 

Now, begin the installation procedure similar to any other software package. 

 

 

 

 

Step 4 

Once the installation is successful, PyCharm asks you to import settings of the existing 
package if any. 
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This helps in creating a project of Python where we can work from the scratch. Note that 

unlike other IDEs, PyCharm only focuses on working with projects of Python scripting 

language. 

After installing PyCharm, we have to add the path of python interpreter, configure it and 

make the environment ready for executing the python files.  
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Here, we have Add configuration button in right top corner.Click on it to add interpreter 

path. 

 

 
Now a list of PyCharm supported interpreters will be displayed. As we are working with 

python, we have to select it and add python path here. 
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Now, the environment is all set for execution and we can start training our model. To 

develop our model we need some inbuilt libraries in python to be imported. They can be 

imported as follows in PyCharm: 
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We can click on plus(+) symbol and add the package that is required by searching in the 

available packages. If we want to work with new package which is not available then we 

can install it through command prompt. Here, we imported packages such as tkinter, 

Opencv, pandas, PIL, shutil, os, numpy, datetime, time, etc.,  

 

 
We can run the code and if any errors occur then we have to debug those and the program 

can be executed successfully. 

 

3.3 DATA PREPARATION 

In our project, Attendance Management System using Face Recognition dataset is 

prepared by ourselves. We are taking 60 images of each person and giving these images 

as input to the algorithm and training it. In the user interface we had a button take images. 

When user clicks on that button then camera will be on and it will take 60 continues 

images of the person. 

  We have to mention name and id of the person and will click train button then the 

algorithm will be trained with the person images and when we click on track images then 

camera will take picture of the image and will recognize the person in front of the camera. 

Then we can see the working of the model. After recognizing the face of the person it will 

display name and id of the person and simultaneously the attendance will be updated in 
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the xl sheet. We had created a folder named training images and every image that is being 

trained will be stored in this folder. It is shown in detail as follows: 

 

 

We are also having some images that are unknown to the model. These images are 

collected in the folder unknown images. This folder consists of images in which we 

cannot find the face of the person. The list of folders that are created in this system are as 

follows: 
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The images in the folder images_unknown will be as follows: 

 
The system will take gray scale image as input and so internally the color image will be 

converted into gray scale image. The same thing repeats in case of unknown images too. 

 

 

Fig: Image of the person in front of the camera Fig: Image that is unknown to model 

 

After recognizing the face of the person, our system will update the attendance 

with id, name of the person, and time in the XL sheet. These XL sheets for day are stored 

in the folder attendance. By looking into these XL sheets we can get the status of the 

person that is whether that particular person is present or absent on that particular day.  
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CHAPTER 4 

RESULTS AND DISCUSSION 

             After executing the code we will get an tkinter interface as output which consists 

of labels such as Enter name, Enter id and it has some buttons such as take images, train 

images, track images, quit (q). Each button has its own purpose.  

 

 
 
Now, we have to enter name, id of the person and click on take images then it will take 60 
images continuously. 
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After collecting all the 60 images to train the model on these pictures click on the Train 

Images button. To predict attendance for this trained image we click on track images then 

camera will take picture of person in front of it and give as input to our algorithm then it 

will display name and it of person as follows: 

          

             Fig: Input image Fig: Output image 

In the above figure, we can see the output for a real time input. The output obtained from 

the model contains Student ID, Student name along with input as shown. Our model can 

work successfully in real time also with an accuracy of 80% 

 

Fig: Attendance XL sheet  
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 CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 Conclusion 

 From a proper analysis of positive points and constraints for accessing the 

attendance management system using face recognition, it can be concluded that the 

system is user-friendly. This attendance management system using face recognition is 

working properly and met the specified requirements. 

 

5.2 Future scope 

 Our model can extend its application in other various domains also. This face 

recognition module can be integrated with other systems and can be used accordingly. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru  
 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations.  

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 
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7.   

8. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

9. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

10. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

11. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

12. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

13. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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ABSTRACT 

 
Heart disease is one of the biggest causes of morbidity and mortality among 

the population of the world. It is the leading cause of death for both men and women The 

cause of heart attacks and strokes are usually the presence of a combination of risk 

factors, such as tobacco use, unhealthy diet, obesity, physical inactivity, alcohol 

consumption, hypertension, diabetes and hyperlipidaemia. Heart Attack prediction system 

predicts whether a patient may get effected by heart attack based on the knowledge of 

their age, blood pressure, cholesterol concentration, and smoking habit etc. By plotting 

roc-AUC curve random forest has the highest efficiency and implemented thereafter with 

the help of node-red in IBM cloud we saved and deployed our project and created a user 

interface with global URL. The end users can easily visit the URL and fill out the details 

as mentioned above as the link can be accessible anywhere because we have saved and 

deployed the model in IBM cloud. 
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1.1 INTRODUCTION 

CHAPTER-I 

INTRODUCTION 

Heart disease describes a range of conditions that affect your heart. Diseases under 

the heart disease umbrella include blood vessel diseases, such as coronary artery disease, 

heart rhythm problems (arrhythmias) and heart defects you’re born with (congenital heart 

defects), among others. 

The term “heart disease” is often used interchangeably with the term “cardiovascular 

disease”. Cardiovascular disease generally refers to conditions that involve narrowed or 

blocked blood vessels that can lead to a heart attack, chest pain (angina) or stroke. Other 

heart conditions, such as those that affect your heart’s muscle, valves or rhythm, also are 

considered forms of heart disease. 

Heart disease is one of the biggest causes of morbidity and mortality among the 

population of the world. Prediction of cardiovascular disease is regarded as one of the most 

important subjects in the section of clinical data analysis. The amount of data in the 

healthcare industry is huge. Data mining turns the large collection of raw healthcare data into 

information that can help to make informed decisions and predictions. 

According to a news article, heart disease proves to be the leading cause of death for 

both women and men. The article states the following: 

About 610,000 people die of heart disease in the United States every year–that’s 1 in 

every 4 deaths. Heart disease is the leading cause of death for both men and women. More 

than half of the deaths due to heart disease in 2009 were in men. Coronary Heart Disease 

(CHD) is the most common type of heart disease, killing over 370,000 people annually. 

Every year about 735,000 Americans have a heart attack. Of these, 525,000 are a first heart 

attack and 210,000 happen in people who have already had a heart attack. 

This makes heart disease a major concern to be dealt with. But it is difficult to  

identify heart disease because of several contributory risk factors such as diabetes, high blood 

pressure, high cholesterol, abnormal pulse rate, and many other factors. Due to such 
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constraints, scientists have turned towards modern approaches like Data Mining and Machine 

Learning for predicting the disease. 

Machine learning (ML) proves to be effective in assisting in making decisions and 

predictions from the large quantity of data produced by the healthcare industry. 

Heart disease is the one of the most common disease. This disease is quite common 

now a days we used different attributes which can relate to this heart diseases well to find the 

better method to predict and we also used algorithms for prediction. Naive Bayes, algorithm 

is analysed on dataset based on risk factors. We also used decision trees and combination of 

algorithms for the prediction of heart disease based on the above attributes. The results 

shown that when the dataset is small naive Bayes algorithm gives the accurate results and 

when the dataset is large decision trees gives the accurate results. 

Damage to the heart muscle due to inadequate blood flow to a part of the heart is 

called a heart attack. Early diagnosis, in which clinical methods such as electrocardiography 

(ECG) and blood tests are usually used, is a vital step in reducing sudden deaths from heart 

attacks. ECG is the process of the recording the electrical activity of the heart over a period 

of time. With the help of ECG signals anomalies in the heart can be detected. In addition, 

blood tests are used to detect the proportion of some enzymes such as local CK-MB in the 

blood as an indicator for a possible attack. In recent years, troponin values have been also 

checked for the diagnosis of heart attacks. Since the desire to achieve better results in health 

care services has increased the importance of computer aided systems, they have begun to be 

used in addition to clinical methods. Therefore, data such as patient information, medical 

diagnostics, and medical images were started to be recorded. Later, machine learning 

methods processing these data were used to build decision support systems. Some examples 

of these methods are as follows. Tu et al. used a bagging algorithm and J48 decision tree 

algorithm for heart attack prediction. According to their experiments, the bagging algorithm 

gave better results than the decision tree algorithm. Srinivas et al. used classification 

algorithms such as rule-based decision tree, naive Bayes, and artificial neural network to 

predict heart attacks. In addition, they used the one dependency augmented naive Bayes 

classifier (ODANB) and naive creedal classifier 2 (NCC2) for data pre-processing. In their 
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study, variables of the prediction model were age, sex, blood sugar, and blood pressure used 

association rule mining for classifying heart attack types. 

The term heart disease applies to a number of illnesses that affect the circulatory 

system, which consists of heart and blood vessels. It is intended to deal only with the 

condition commonly called "Heart Attack" and the factors, which lead to such condition. 

Cardiomyopathy and Cardiovascular disease are some categories of heart diseases. The term 

cardiovascular disease‖ includes a wide range of conditions that affect the heart and the blood 

vessels and the manner in which blood is pumped and circulated through the body. 

Cardiovascular disease (CVD) results in severe illness, disability, and death. Narrowing of 

the coronary arteries results in the reduction of blood and oxygen supply to the heart and 

leads to the Coronary heart disease (CHD). Myocardial infarctions, generally known as a 

heart attacks, and angina pectoris, or chest pain are encompassed in the CHD. A sudden 

blockage of a coronary artery, generally due to a blood clot results in a heart attack. Chest 

pains arise when the blood received by the heart muscles is inadequate. High blood pressure, 

coronary artery disease, valvular heart disease, stroke, or rheumatic fever/rheumatic heart 

disease are the various forms of cardiovascular disease. 

The World Health Statistics 2012 report enlightens the fact that one in three adults 

worldwide has raised blood pressure – a condition that causes around half of all deaths from 

stroke and heart disease. Heart disease, also known as cardiovascular disease (CVD), 

encloses a number of conditions that influence the heart – not just heart attacks. Heart disease 

was the major cause of casualties in the different countries including India. Heart disease 

kills one person every 34 seconds in the United States. Coronary heart disease, 

Cardiomyopathy and Cardiovascular disease are some categories of heart diseases. The term 

“cardiovascular disease” includes a wide range of conditions that affect the heart and the 

blood vessels and the manner in which blood is pumped and circulated through the body. 

Diagnosis is complicated and important task that needs to be executed accurately and 

efficiently. The diagnosis is often made, based on doctor’s experience & knowledge. This 

leads to unwanted results & excessive medical costs of treatments provided to patients. 

Therefore, an automatic medical diagnosis system would be exceedingly beneficial. Our 
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work attempts to present the detailed study about the different data mining techniques which 

can be deployed in these automated systems. 

Heart Diseases remain the biggest cause of deaths for the last two decades. Recently 

computer technology and machine learning techniques to develop software to assist doctors 

in making decision of heart disease in the early stage. The diagnosis of heart disease depends 

on clinical and pathological data. Heart disease prediction system can assist medical 

professionals in predicting heart disease status based on the clinical data of patients. In 

biomedical field data mining plays an essential role for prediction of diseases. In biomedical 

diagnosis, the information provided by the patients may include redundant and interrelated 

symptoms and signs especially when the patients suffer from more than one type of disease 

of the same category. The physicians may not able to diagnose it correctly. Data mining with 

intelligent algorithms can be used to tackle the said problem of prediction in medical dataset 

involving multiple inputs. Now a day’s Artificial neural network has been used for complex 

and difficult tasks. The neural network is trained from the historical data with the hope that it 

will discover hidden dependencies and that it will be able to use them for predicting. Feed 

forward neural networks trained by backpropagation have become a standard technique for 

classification and prediction tasks. The healthcare industry collects huge amounts of 

healthcare data and that need to be mined to discover hidden information for effective 

decision making. Discover of hidden patterns and relationships often go unexploited. 

Clinicians and patients need reliable information about an individual’s risk of developing 

Heart Disease. Ideally, they would have entirely accurate data and would be able to use a 

perfect model to estimate risk. Such a model would be able to categorize people with heart 

disease and others. Indeed, the perfect model would even be able to predict the timing of the 

disease’s onset. The risk factors for heart disease can be divided into modifiable and non- 

modifiable. Modifiable risk factors include obesity, smoking, lack of physical activity and so 

on. The non-modifiable risk factors for heart disease are like age, gender, and family history. 

Many people have at least one heart disease risk factor. 

Some kinds of heart disease are cardiovascular diseases, heart attack, coronary heart 

disease and Stroke. Stroke is a type of heart disease it is caused by narrowing, blocking, or 

hardening of the blood vessels that go to the brain or by high blood pressure. 
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Coronary heart disease (CHD) is epidemic in India and one of the major causes of 

disease burden and deaths. Mortality data from the Registrar General of India shows that 

cardiovascular diseases are a major cause of death in India now. Studies to determine the 

precise causes of death in Andhra Pradesh have revealed that cardiovascular diseases cause 

about 30% in rural areas. Medical diagnosis is regarded as an important yet complicated task 

that needs to be executed accurately and efficiently. The automation of this system should be 

extremely advantageous. Medical history of data comprises of a number of tasks essential to 

diagnosis particular disease. It is possible to acquire knowledge and information concerning a 

disease from the patient -specific stored measurement as far as. 

Medical diagnosis is regarded as an important yet complicated task that needs to be 

executed accurately and efficiently. The automation of such systems would be extremely 

advantageous. Regrettably all doctors do not possess expertise in every sub specialty and 

moreover there is a shortage of resource persons at certain places. Therefore, an automatic 

medical diagnosis system would probably be exceedingly beneficial by bringing all of them 

together. The World Health Organization has estimated that 12 million deaths occur 

worldwide, every year due to the Heart diseases. Half the deaths in the United States and 

other developed countries occur due to cardio vascular diseases. It is also the chief reason of 

deaths in numerous developing countries. On the whole, it is regarded as the primary reason 

behind deaths in adults. The term Heart disease encompasses the diverse diseases that affect 

the heart. Heart disease was the major cause of casualties in the different countries including 

India. It kills one person every 34 seconds in the United States. 

 
 

1.1.1 Artificial Intelligence 

 

Artificial Intelligence is an approach to make a computer, a robot, or a product to 

think how smart human think. AI is a study of how human brain think, learn, decide and 

work, when it tries to solve problems. And finally this study outputs intelligent software 

systems. The aim of AI is to improve computer functions which are related to human 

knowledge, for example, reasoning, learning, and problem-solving. The intelligence is 

intangible. It is composed of 
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➢ Reasoning 

➢ Learning 

➢ Problem Solving 

➢ Perception 

➢ Linguistic Intelligence 
 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, artificial 

neural networks and methods based on statistics, probability, and economics, we use many 

tools. Computer science attracts AI in the field of science, mathematics, psychology, 

linguistics, philosophy and so on. 

 
 

1.1.2 Trending AI Articles 

 

➢  Cheat Sheets for AI, Neural Networks, Machine Learning, Deep Learning & Big 

Data. 

➢ Data Science Simplified Part 1: Principles and Process. 

➢ Getting Started with Building Real-time API Infrastructure. 

➢ AI & NLP Workshop 
 

1.1.3 Applications of AI 

 
➢  Gaming − AI plays important role for machine to think of large number of 

possible positions based on deep knowledge in strategic games. for example, 

chess, river crossing, N-queens problems and etc. 

➢  Natural Language Processing − Interact with the computer that understands 

natural language spoken by humans. 

➢  Expert Systems − Machine or software provide explanation and advice to the 

users. 

➢  Vision Systems − Systems understand, explain, and describe visual input on the 

computer. 
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➢  Speech Recognition − There are some AI based speech recognition systems have 

ability to hear and express as sentences and understand their meanings while a 

person talks to it. For example Siri and Google assistant. 

➢  Handwriting Recognition − the handwriting recognition software reads the text 

written on paper and recognize the shapes of the letters and convert it into editable 

text. 

➢  Intelligent Robots − Robots are able to perform the instructions given by a 

human. 

1.1.4 Major Goals 

 
➢ Knowledge reasoning 

➢ Planning 

➢ Machine Learning 

➢ Natural Language Processing 

➢ Computer Vision 

➢ Robotics 
 

1.1.5 Need for Artificial Intelligence 

 

➢  To create expert systems which exhibit intelligent behavior with the 

capability to learn, demonstrate, explain and advice its users. 

➢  Helping machines find solutions to complex problems like humans do and 

applying them as algorithms in a computer-friendly manner. 

1.1.6 Tools 

 

AI has developed a large number of tools to solve the most difficult problems in 

computer science, like: 

➢ Search and optimization 

➢ Logic 

➢ Probabilistic methods for uncertain reasoning 

➢ Classifiers and statistical learning methods 

➢ Neural networks 
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➢ Control theory 

➢ Languages 

 
1.1.7 Machine learning: 

 
It is an application of artificial intelligence (AI) that provides systems the ability to 

automatically learn and improve from experience without being explicitly programmed. 

Machine Learning focuses on the development of computer programs that can access data 

and use it to learn for themselves. It is the field of study that gives computers the 

capability to learn without being explicitly programmed. ML is one of the most exciting 

technologies that one would have ever come across. As it is evident from the name, it  

gives the compute that makes it more similar to humans: The ability to learn. Machine 

learning is actively being used today, perhaps in many more places thanone would expect. 

 
1.1.8 Machine learning benefits: 

 
➢ Powerful Processing 

➢ Better Decision Making & Prediction 

➢ Quicker Processing 

➢ Accurate 

➢ Affordable Data Management 

➢ Inexpensive 

➢ Analysing Complex Big Data 
 

1.1.9 Anaconda: 

 
It is an open-source software that contains jupyter, spyder, etc that are used for 

large data processing, data analytics, heavy scientific computing. Anaconda works for R 

and python programming language. Spyder(sub-application of Anaconda) is used for 

python. Opencv for python will work in spyder. Package versions are managed by the 

package management system called conda. 
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1.2 OBJECTIVES OF THE PROJECT 

 
Health is one of the global challenges for humanity. In the last decade the 

healthcare has drawn considerable amount of attention. Machine learning is the emerging 

technology, which contains huge number of statistical or mathematical formulas. 

Machine learning is used to make a model intelligent by training it with the historical 

data. 

 
In this project to analyse and compute the patient health condition we are using 

machine learning algorithm i.e., random forest which is the heart of this project. 

Currently, there is need for a modernized approach. In the traditional approach the 

healthcare professionals play the major role. They need to visit the patient’s ward for 

necessary diagnosis and advising. 

 
The prime goal was to develop a reliable patient monitoring system so that the 

healthcare professionals can monitor the patients, who are either hospitalized or 

executing their normal daily life activities. Recently, the patient monitoring systems is 

one of the major advancements because of its improved technology 

The Objectives of the project are: 
 

➢ The main objective of this research is to develop a heart prediction system. The 

system can discover and extract hidden knowledge associated with diseases from 

a historical heart data set 

➢ Heart disease prediction system aims to exploit data mining techniques on  

medical data set to assist in the prediction of the heart diseases. 

➢ Provides new approach to concealed patterns in the data. 

➢ Helps avoid human biasness. 

➢ To implement Naïve Bayes Classifier that classifies the disease as per the input of 

the user 

➢ Reduce the cost of medical tests. 
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The user interface collects temperature, systolic blood pressure, diastolic blood pressure 

and pulse etc., from the details that user had entered, which are used to evaluate the 

health condition of the patient. The data is then tested by using the machine learning 

model. The final results are displayed on the android device, on web server. These data 

results can be stored in data base which can be invoked from remote location at any time 

in an emergency case of patient without delaying the time. 

This project may play vital role in saving the patient life at emergency time since “Time 

is life”. 

 
 

1.3 PROBLEM STATEMENT 

 
The problem is that we do not have a reliable system so that the healthcare 

professionals can monitor the patients and can categorize them into different levels, who 

are either hospitalized or executing their normal daily life activities. In reality, it is a 

manual work which has to be done by the doctors or hospital staff to classify patients 

among categories whether they may get affected with Heart Attack. So there is a need to 

have a digitalized Heart Attack Prediction system. 

Not only the healthcare professionals can use this website even a patient or an 

individual can make use of this website. The purpose of the website is to facilitate the 

online services to the customer in an ease way. 
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CHAPTER-II 

LITERATURE REVIEW 

Numerous studies have been done that have focus on diagnosis of heart disease. They 

have applied different machine learning techniques for diagnosis & achieved different 

probabilities for different methods 

(Polaraju, Durga Prasad, & Tech Scholar, 2017) proposed Prediction of Heart Disease 

using Multiple Regression Model and it proves that Multiple Linear Regression is 

appropriate for predicting heart disease chance. The work is performed using training 

data set consists of 3000 instances with 13 different attributes which has mentioned 

earlier. The data set is divided into two parts that is 70% of the data are used for training 

and 30% used for testing. [1] 

(Beyene & Kamat, 2018) recommended different algorithms like Naive Bayes, 

Classification Tree, KNN, Logistic Regression, SVM and ANN. The Logistic Regression 

gives better accuracy compared to other algorithms. (Beyene & Kamat, 2018) suggested 

Heart Disease Prediction System using Data Mining Techniques. WEKA software is used 

for automatic diagnosis of disease and to give qualities of services in healthcare centres. 

The paper used various algorithms like SVM, Naïve Bayes, Association rule, KNN, 

ANN, and Decision Tree. The paper recommended SVM is effective and provides more 

accuracy as compared with other data mining algorithms. Chala Beyene recommended 

Prediction and Analysis the occurrence of Heart Disease Using Data Mining Techniques. 

The main objective is to predict the occurrence of heart disease for early automatic 

diagnosis of the disease within result in short time. The proposed methodology is also 

critical in healthcare organization with experts that have no more knowledge and skill. It 

uses different medical attributes such as blood sugar and heart rate, age, sex are some of 

the attributes are included to identify if the person has heart disease or not. Analyses of 

data set are computed using WEKA software. [2] 
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(Soni, Ansari, & Sharma, 2011) proposed to use non- linear classification algorithm for 

heart disease prediction. It is proposed to use Bigdata tools such as Hadoop Distributed 

File System (HDFS), Map reduce along with SVM for prediction of heart disease with 

optimized attribute set. This work made an investigation on the use of different data 

mining techniques for predicting heart diseases. It suggests to use HDFS for storing large 

data in different nodes and executing the prediction algorithm using SVM in more than 

one node simultaneously using SVM. SVM is used in parallel fashion which yielded 

better computation time than sequential SVM. [3] 

(Science & Faculty, 2009) suggested heart disease prediction using data mining and 

machine learning algorithm. The goal of this study is to extract hidden patterns by 

applying data mining techniques. The best algorithm J48 based on UCI data has the 

highest accuracy rate compared to LMT. [4] 

(Purushottam, Saxena, & Sharma, 2016) proposed an efficient heart disease prediction 

system using data mining. This system helps medical practitioner to make effective 

decision making based on the certain parameter. By testing and training phase a certain 

parameter, it provides 86.3% accuracy in testing phase and 87.3% in training phase. [5] 

(Kirmani, 2017) suggested multi disease prediction using data mining techniques. 

Nowadays, data mining plays vital role in predicting multiple disease. By using data 

mining techniques, the number of tests can be reduced. This paper mainly concentrates 

on predicting the heart disease, diabetes and breast cancer etc. [6] 

(Sai & Reddy, 2017) proposed Heart disease prediction using ANN algorithm in data 

mining. Due to increasing expenses of heart disease diagnosis disease, there was a need 

to develop new system which can predict heart disease. Prediction model is used to 

predict the condition of the patient after evaluation on the basis ofvarious parameters like 

heart beat rate, blood pressure, cholesterol etc. The accuracy of the system is proved in 

java. [7] 

(A & Naik, 2016) recommended to develop the prediction system which will diagnosis 

the heart disease from patient’s medical data set. 13 risk factors of input attributes have 
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considered to build the system. After analysis of the data from the dataset, data cleaning 

and data integration was performed. He used k-means and naïve Bayes to predict heart 

disease. This paper is to build the system using historical heart database that gives 

diagnosis. 13 attributes have considered for building the system. To extract knowledge 

from database, data mining techniques such as clustering, classification methods can be 

used. 13 attributes with total of 300 records were used from the Cleveland Heart 

Database. This model is to predict whether the patient have heart disease or not based on 

the values of 13 attributes. [8] 

(Sultana, Haider, & Uddin, 2017) proposed an analysis of cardiovascular disease. This 

paper proposed data mining techniques to predict the disease. It is intended to provide the 

survey of current techniques to extract information from dataset and it will useful for 

healthcare practitioners. The performance can be obtained based on the time taken to 

build the decision tree for the system. The primary objective is to predict the disease with 

a smaller number of attributes. [9] 
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CHAPTER-III 

PROPOSED METHOD 

3.1 METHODOLOGY 

 
In this project, we apply classification algorithms and choose the best algorithm to find 

the better accuracy for a particular dataset. 
 
 
 

Fig 1: Methodology 

 

 
3.1.1 Random Forest: 

 
The random forest is a supervised learning algorithm that randomly creates and merges 

multiple decision trees into one “forest.” The goal is not to rely on a single learning model, but 

rather a collection of decision models to improve accuracy. 

The random forest is a classification algorithm consisting of many decision trees. It uses 

bagging and feature randomness when building each individual tree to try to create an 

uncorrelated forest of trees whose prediction by committee is more accurate than that of any 

individual tree. 
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Random Forest is a flexible, easy to use machine learning algorithm that produces, even 

without hyper-parameter tuning, a great result most of the time. It is also one of the most used 

algorithms, because its simplicity and the fact that it can be used for both classification and 

regression tasks. 

Therefore, in Random Forest, only a random subset of the features is taken into 

consideration by the algorithm for splitting a node. You can even make trees more random, by 

additionally using random thresholds for each feature rather than searching for the best possible 

thresholds. 
 

 
Fig 2: Random Forest 

 
Fortunately, with libraries such as scikit-learn, it’s now easy to implement hundreds of 

machine learning algorithms in Python. It’s so easy that we often don’t need any underlying 

knowledge of how the model works in order to use it. While knowing all the details is not 

necessary, it’s still helpful to have an idea of how a machine learning model works under the 

http://scikit-learn.org/
http://scikit-learn.org/stable/supervised_learning.html
http://scikit-learn.org/stable/supervised_learning.html
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hood. This lets us diagnose the model when it’s underperforming or explain how it makes 

decisions, which is crucial if we want to convince others to trust our models. 

 
 
3.1.2 Support Vector Machine: 

 

SVM has attracted a great deal of attention in the last decade and actively tested various 

domains applications. SVMs are mostly used for learning classification, regression or ranking 

function. SVM are based on statistical learning theory and structural risk minimization principle 

and have the intent of determining the location of decision boundaries also known as hyper 

planes that produce the optimal separation of classes. SVM is the most robust and exact 

classification technique, there are many problems. The data analysis in SVM is based on convex 

quadratic programming, and it is computationally costly, as solving quadratic programming 

methods requires large matrix operations as well as time consuming numerical Computations. 
 
 
 

 

Fig 3: Support Vector Machine 
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We will use kernels or mapping functions to make the data linearly separable 
 
 
 
 
 

 
3.1.3 K- Nearest Neighbor (KNN): 

 

K- Nearest neighbor classifier predicts the class label of an unknown instance by 

obtaining the K- nearest neighbor’s class. The new instance will be labeled with the class of the 

highest frequency form the K most similar instances. 

 

Fig 4: K-Nearest Neighbor 
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To determine which of the K instances in the training dataset are most similar to a new 

input a distance measure is used. For real-valued input variables, the most popular distance 

measure is the Euclidean distance. 

Euclidean distance is calculated as the square root of the sum of the square differences 

between a new point (x) and an existing point (xi) across all input attributes. 
 
 

 

Other popular distance measures include: 
 

• Hamming Distance: It calculates the distance between binary vectors. 
 

• Manhattan Distance: It calculates the distance between real vectors using the sum of 
their absolute difference. Also called City Block Distance. 

• Minkowski Distance: It is generalization of Euclidean and Manhattan distance. 
 
 
3.1.4 Decision Tree Classifier: 

Decision Trees are a type of Supervised Machine Learning (that is you explain what the 

input is and what the corresponding output is in the training data) where the data is continuously 

split according to a certain parameter. The tree can be explained by two entities, namely decision 

nodes and leaves. The leaves are the decisions or the final outcomes and the decision nodes are 

where the data is split. 

Mathematical equation of Multiclass Decision Tree classifier: 
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Here 

 
x is an independent variable. 

H is entropy 

P(x) is probability of items. 
 
Information Gain (n) = Entropy(x) – ([weighted average] * entropy (children for feature) 
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Fig 45: Decision Tree1 

Here the outlook is the root node it has the highest Gain. 

 
 
 
 
 

 
Fig 6: Decision Tree2 

 
 

This is the final decision tree for playing golf by using the decision tree algorithm. 



Heart Attack Prediction System 

Gudlavalleru Engineering College Page 21 

 

 

 

3.1.5 Logistic Regression: 

 
 

Logistic regression is one of the simpler classification models. Because of its 

parametric nature it can to some extent be interpreted by looking at the parameters 

making it useful when experimenters want to look at relationships between variables. A 

parametric model can be described entirely by a vector of parameters = (0, 1... p). An 

example of a parametric model would be a straight-line y = kx + m where the 

parameters are k and m. With known parameters the entire model can be recreated. 

Logistic regression is a parametric model where the parameters are coefficients to the 

predictor variables written as 0 +1 +X1 + ...PXp Where 0 is called the intercept. For 

convenience we instead write the above sum of the parameterized predictor variables in 

vector form as X. The name logistic regression is a bit unfortunate since a regression 

model is usually used to find a continuous response variable, whereas in classification 

the response variable is discrete. The term can be motivated by the fact that we in 

logistic regression found the probability of the response variable belonging to a certain 

class, and this probability is continuous.Logistic regression models the data using the 

sigmoid function. 
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3.2 IMPLEMENTATION 

 
The project code implemented in the following sequence: 

 

Importing libraries: 

 

 

Numpy: 

 

Numpy is a general-purpose array-processing package. It provides a high- 

performance multidimensional array object, and tools for working with these arrays. It is the 

fundamental package for scientific computing with Python. 

 
Pandas: 

Pandas Data Frame is two-dimensional size-mutable, potentially heterogeneous 

tabular data structure with labeled axes (rows and columns). A Data frame is a two- 

dimensional data structure, i.e., data is aligned in a tabular fashion in rows and  

columns. Pandas Data Frame consists of three principal components, the data, rows,  

and columns. 

 
 
Matplotlib.pyplot: 

Matplotlib is an amazing visualization library in Python for 2D plots of arrays. 

Matplotlib is a multi-platform data visualization library built on NumPy arrays and 

designed to work with the broader SciPy stack. It was introduced by John Hunter in  

the year 2002.One of the greatest benefits of visualization is that it allows us visual 

access to huge amounts of data in easily digestible visuals. Matplotlib consists of 

several plots like line, bar, scatter, histogram etc. 

Import dataset: 
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For loading the dataset we use read_csv() method which is a method in pandas library 
by using the object of pandas(pd) we will call this method. 

 

Data description: 

Checking Null Values: 
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Correlation: 

 

 

 

 
Independent and Dependent Variables: 
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Training and Testing: 

 

 

 

 
Apply Algorithm: 
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Plot Data: 
 
 

 

 

 

 

 

 

 

Accuracy: 

Accuracy score is a method in sklearn. metrics library which is used to know the accuracy of 

our model. 
 

 
 
Accuracy for our model is 0.94 i.e. 94%. 
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3.3 DATA PREPARATION 

 

 

Age: 

 

Age is the most important risk factor in developing cardiovascular or heart diseases, 

with approximately a tripling of risk with each decade of life. Coronary fatty streaks can 

begin to form in adolescence. It is estimated that 82 percent of people who die of coronary 

heart disease are 65 and older. Simultaneously, the risk of stroke doubles every decade after 

age 55. 

Sex: 

 
Men are at greater risk of heart disease than pre-menopausal women. Once past 

menopause, it has been argued that a woman’s risk is similar to a man’s although more recent 

data from the WHO and UN disputes this. If a female has diabetes, she is more likely to 

develop heart disease than a male with diabetes. 
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Angina (Chest Pain): 

 
Angina is chest pain or discomfort caused when your heart muscle doesn’t get enough 

oxygen-rich blood. It may feel like pressure or squeezing in your chest. The discomfort also 

can occur in your shoulders, arms, neck, jaw, or back. Angina pain may even feel like 

indigestion. 

Resting Blood Pressure: 

 
Over time, high blood pressure can damage arteries that feed your heart. High blood 

pressure that occurs with other conditions, such as obesity, high cholesterol or diabetes, 

increases your risk even more. 

Serum Cholesterol: 

 

A high level of low-density lipoprotein (LDL) cholesterol (the “bad” cholesterol) is 

most likely to narrow arteries. A high level of triglycerides, a type of blood fat related to your 

diet, also ups your risk of a heart attack. However, a high level of high-density lipoprotein 

(HDL) cholesterol (the “good” cholesterol) lowers your risk of a heart attack. 

Fasting Blood Sugar: 

 
Not producing enough of a hormone secreted by your pancreas (insulin) or not 

responding to insulin properly causes your body’s blood sugar levels to rise, increasing your 

risk of a heart attack. 

Resting ECG: 

 
For people at low risk of cardiovascular disease, the USPSTF concludes with 

moderate certainty that the potential harms of screening with resting or exercise ECG equal  

or exceed the potential benefits. For people at intermediate to high risk, current evidence is 

insufficient to assess the balance of benefits and harms of screening. 

 
Max heart rate achieved: 

 
The increase in cardiovascular risk, associated with the acceleration of heart rate, was 

comparable to the increase in risk observed with high blood pressure. It has been shown that 

an increase in heart rate by 10 beats per minute was associated with an increase in the risk of 

cardiac death by at least 20%, and this increase in the risk is similar to the one observed with 

an increase in systolic blood pressure by 10 mm Hg. 
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Exercise induced angina: 

 
The pain or discomfort associated with angina usually feels tight, gripping or 

squeezing, and can vary from mild to severe. Angina is usually felt in the center of your chest 

but may spread to either or both of your shoulders, or your back, neck, jaw or arm. It can  

even be felt in your hands. o Types of Angina a. Stable Angina / Angina Pectoris b. Unstable 

Angina c. Variant (Prinzmetal) Angina d. Microvascular Angina. 

Peak exercise ST segment: 

 

A treadmill ECG stress test is considered abnormal when there is a horizontal or 

down-sloping ST-segment depression ≥ 1 mm at 60–80 ms after the J point. Exercise ECGs 

with up-sloping ST-segment depressions are typically reported as an ‘equivocal’ test. In 

general, the occurrence of horizontal or down-sloping ST-segment depression at a lower 

workload (calculated in METs) or heart rate indicates a worse prognosis and higher  

likelihood of multi-vessel disease. The duration of ST-segment depression is also important, 

as prolonged recovery after peak stress is consistent with a positive treadmill ECG stress test. 

Another finding that is highly indicative of significant CAD is the occurrence of ST-segment 

elevation > 1 mm (often suggesting transmural ischemia); these patients are frequently 

referred urgently for coronary angiography. 

Slope: 

 
The slope of the peak exercise ST segment 

 
Number of major vessels (0–3) colored by fluoroscopy: displays the value as integer or float. 

 
Thal: 

 
Displays the thalassemia 

3 = normal 

6 = fixed defect 

7 = reversible defect 
 
Diagnosis of heart disease: 

 
Displays whether the individual is suffering from heart disease or not 

0 = absence 

1 = present. 
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CHAPTER-IV 

RESULTS AND DISCUSSION 

4.1 RESULTS: 

 

We train our model with different kinds of algorithms. The model with the highest 

accuracy is going to be considered for the deployment purpose. The below table shows the 

accuracy values of the different Classification algorithms like Logistic Regression, Support 

Vector Machine, K-nearest neighbor, Decision Tree Classifier, random Forest. Out of all 

these algorithms, the Random Forest algorithm got the highest Accuracy and value. 

The graphical representation of the accuracy of various classification algorithms by 

using Area Under Curve (AUC) are shown in the following figure: 
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Classification Algorithm Accuracy 

Logistic Regression 0.79 

K-NN 0.82 

Linear SVM 0.81 

Gaussian SVM 0.90 

Decision Tree 0.92 

Random Forest 0.95 

 
 

Table 7: Different Accuracy Measures 
 

Area Under Curve: 

Area Under Curve (AUC) is one of the most widely used metrics for evaluation. 

It is used for binary classification problems. AUC of a classifier is equal to the 

probability that the classifier will rank a randomly chosen positive example higher than 

a randomly chosen negative example. Before defining AUC, let us understand two 

basic terms: 

True Positive Rate (Sensitivity): 

True Positive Rate is defined as TP/ (FN+TP). True Positive Rate corresponds to the 

proportion of positive data points that are correctly considered as positive, with respect to all 

positive data points. 

False Positive Rate (Specificity): 

 

False Positive Rate is defined as FP / (FP+TN). False Positive Rate corresponds to 

the proportion of negative data points that are mistakenly considered as positive, with 

respect to all negative data points. 
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Node Red: 

 
Node-RED is a flow-based development tool for visual programming developed 

originally by IBM for wiring together hardware devices. Node-RED provides a web browser- 

based flow editor, which can be used to create JavaScript functions. Elements of applications 

can be saved or shared for re-use. The runtime is built on Node.js. The flows created in Node- 

RED are stored using JSON. 

Features of Node-RED: 

➢ It supports browser-based flow editing. 

➢ As it is built on Node.js, it supports a lightweight runtime environment along with the 

event driven and non-blocking model. 

➢ The various flows created in Node-RED are stored using JSON, which can be easily 

imported and exported for sharing with others. 
 
 
 
 
 

 
 

Fig 8: Flow of Nodes 

https://en.wikipedia.org/wiki/Flow-based_programming
https://en.wikipedia.org/wiki/Visual_programming_language
https://en.wikipedia.org/wiki/IBM
https://en.wikipedia.org/wiki/Web_browser
https://en.wikipedia.org/wiki/JavaScript
https://en.wikipedia.org/wiki/Node.js
https://en.wikipedia.org/wiki/JSON
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Fig 9: User Interface 
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CHAPTER-V 

CONCLUSION AND FUTURE SCOPE 

 

 

5.1 CONCLUSION 

 
The proposed system is GUI-based, user-friendly, scalable, reliable and an expandable 

system. The proposed working model can also help in reducing treatment costs by providing 

Initial diagnostics in time. The model can also serve the purpose of training tool for medical 

students and will be a soft diagnostic tool available for physician and cardiologist. General 

physicians can utilize this tool for initial diagnosis of cardio-patients. By this project we are 

categorizing the patients into different categories based on the input data like age, sex, cp, 

trestbps, chol, fbs, restecg, slope etc. we applied classification algorithms and chosen the best 

algorithm to found the better accuracy for the dataset. . To enjoy the full benefits of E-health, 

making use of methods and modern technologies is very important. The purpose of the 

website is to facilitate the online services to the customer in an ease way. 

 

 

5.2 FUTURE SCOPE 

 

There are many possible improvements that could be explored to improve the scalability and 

accuracy of this prediction system. As we have developed a generalized system, in future we 

can use this system for the analysis of different data sets. The performance of the health’s 

diagnosis can be improved significantly by handling numerous class labels in the prediction 

process, and it can be another positive direction of research. Generally, the dimensionality of 

the heart database is high, so identification and selection of significant attributes for better 

diagnosis of heart disease are very challenging tasks for future research. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 



 

 

 

Heart Attack Prediction System 
 
 

Gudlavalleru Engineering College Page 38 
 
 
 
 
 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 
Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 

 

Majority of the software employees are suffering Eye Strain as they are spending lot of  time in front 

of the system which leads to health problems . So in order to reduce eye strain we are going to 

implement “EFFICIENT EYE BLINKING REMAINDER” . 

 
 

This project mainly focuses on number of blinks made by the person. To detect the count we are using 

open cv by which we can count the number of blinks a person made per minute. Based on the count 

if the person feel drowsiness or eyes get strained his mobile gets an alarm along with the blinks count 

will be displayed on MIT application. 
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CHAPTER-I 

1.1 INTRODUCTION 
Many of the people spending lot of time in front of system and their eyes are getting strain to 

deduce eye strain we are developed the project is based on concept of Image processing. We are 

using OpenCV and CNN (convolution neural network) to detect the eye blinks directly on Webcam 

and take the count of blinking. The first step in building a blink detector is to perform facial 

landmark detection to localize the eyes in a given frame from a video stream. Once we have the 

facial landmarks for both eyes. we compute the eye aspect ratio for each eye which gives us a 

singular value relating the distances between the vertical eye landmark points to the distances 

between the horizontal landmark points. Once we have the eye aspect ratio, we can threshold it to 

determine if a person is blinking, the eye aspect ratio will remain approximately constant when the 

eyes are open and then will rapidly approach zero during a blink, then increase again as the eye 

opens and keep a count on it. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think how smart 

human think. AI is a study of how human brain think, learn, decide and work, when it tries to solve 

problems. And finally this study outputs intelligent software systems. The aim of AI is  to improve 

computer functions which are related to human knowledge, for example, reasoning, learning, and 

problem-solving. The intelligence is intangible. It is composed of 

• Reasoning 

• Learning 

• Problem Solving 

• Perception 

• Linguistic Intelligence 

Artificial Intelligence is now being used in various fields like marketing, medical field, banking 

sector, finance, agriculture, gaming, chat bots, automobile industry.It is considered to be the 

trending technology of the future. There are various programming languages like Lisp, Prolog, 

C++, Java and Python, which can be used for developing applications of AI. Among them, Python 

programming language gains a huge popularity and the reasons are simple syntax and  less coding. 

Artificial intelligence (AI) is an area of computer science sometimes called machine intelligence 

is intelligence demonstrated by machines in contrast to the natural 
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intelligence displayed by humans and animals that emphasizes the creation of intelligent machines 

that work and react like humans. Colloquially, the term artificial intelligence is used to describe 

machines that mimic cognitive functions that humans associate with other human  minds, such as 

learning and problem solving. 

Machine learning (ML) is the scientific study of algorithms and  statistical  models  that computer 

systems use to perform a specific task without using explicit instructions, relying on patterns and 

inference instead. It is seen as a subset of artificial intelligence. Machine learning algorithms build 

a mathematical model based on sample data, known as "training data", in order to make predictions 

or decisions without being explicitly programmed to perform the task. Machine learning algorithms 

are used in a wide variety of applications, such as email filtering and computer vision, where it is 

difficult or infeasible to develop a conventional algorithm for effectively performing the task. 

Machine learning is closely related to computational statistics, which focuses on making 

predictions using computers. The study of mathematical optimization delivers methods, theory and 

application domains to the field of machine learning. Data mining  is a field of study within 

machine learning, and focuses on exploratory data analysis through unsupervised learning. In its 

application across business problems, machine learning is also referred to as predictive analytics. 

Machine learning is a subset of Artificial Intelligence (AI) which uses statistical methods to  make 

machine intelligent. In a very layman manner, Machine Learning (ML) can be explained as 

automating and improving the learning process of computers based on their experiences without 

being actually programmed i.e. without any human assistance. The process starts with feeding good 

quality data and then training our machines (computers) by building machine learning models using 

the data and different algorithms. The choice of algorithms depends on what type of data do we 

have and what kind of task we are trying to automate. ML is one of the most exciting technologies 

that one would have ever come across. As it is evident from the name, it gives the computer that 

which makes it more similar to humans. Key to the process of machine learning are neural 

networks. These are brain-inspired networks of interconnected layers of algorithms, called neurons, 

that feed data into each other, and which can be trained to carry out specific tasks by modifying 

the importance attributed to input data as it passes between the layers. During training of these 

neural networks, the weights attached to different inputs will 
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continue to be varied until the output from the neural network is very close to what is desired, at 

which point the network will have learned how to carry out a particular task. 

A subset of machine learning is deep learning, where neural networks are expanded into Sprawling 

networks with a huge number of layers that are trained using massive amounts of data. It is these 

deep neural networks that have fuelled the current leap forward in the ability of computers to carry 

out task like speech recognition and computer vision. In neural networks, Convolution neural 

network (CNNs) is one of the main categories to do images recognition, images classifications. 

Objects detections, recognition faces etc., are some of the areas where CNNs are widely used. CNN 

image classifications take an input image, process it and classify it under certain categories like 

male or female etc. Technically, deep learning, CNN models to train and test, each input image 

will pass it through a series of convolution layers with filters, Pooling, fully connected layers and 

apply Relu function to remove the negative values. OpenCV is a popular computer vision library 

started by Intel. The cross- platform library sets its focus on real- time image processing and 

includes patent-free implementations of the latest implementations of the latest computer vision 

algorithms. OpenCV now comes with the very new face recognizer class for face recognition, so 

you can start experimenting with face recognition right away. Face recognition is an easy task for 

humans. Face recognition based on the geometric features of  a face is probably the most Interactive 

presentation systems use advanced Human Computer Interaction (HCI) techniques to provide a 

more convenient and user-friendly interface for controlling presentation displays, such as page 

up/down controls in a slideshow. 

Python is an interpreter, object-oriented, high-level programming language with dynamic 

Semantics. It’s high-level built in data structures, combined with dynamic typing and dynamic 

Binding, make it very attractive for Rapid Application Development, as well as for use as a 

Scripting or glue language to connect existing components together. Python simple, easy to learn 

syntax emphasizes readability and therefore reduces the cost of program maintenance. Python 

supports modules and packages, which encourages program modularity and code reuse. The 

Python interpreter and the extensive standard library are available in source or binary form without 

charge for all major platforms, and can be freely distributed. There is no compilation Step, the edit-

test-debug cycle is incredibly fast. Debugging Python programs is easy: a bug or bad input will 

never cause a segmentation fault. Instead, when the interpreter discovers an error, it raises an 

exception. When the program doesn’t catch the exception, the interpreter prints a 
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Stack trace. A source level debugger allows inspection of local and global variables, evaluation of 

arbitrary expressions, setting breakpoints, stepping through the code a line at a time, and so On. 

The debugger is written in Python itself, testifying to Python introspective power. On the other 

hand, often the quickest way to debug a program is to add a few print statements to the source: the 

fast edit-test-debug cycle makes this simple approach very effective. 

Anaconda is an open-source software that contains Jupyter, spyder, etc that are used for large data 

processing, data analytics, heavy scientific computing. Anaconda works for R and python 

programming language. Spyder(sub-application of Anaconda) is used for python. Opencv for 

python will work in spyder. Package versions are managed by the package management system 

called conda. 

1.2 OBJECTIVES OF THE PROJECT 
The system objectives were created throughout the span of the project. They resembled the vital 

outputs which were needed to successfully create the system. 

• The main objective of efficient eye blinking remainder to reduce eye strain is used to 
determine the eye strain of a person. 

• The objective considers the blinks made by the person based on these criteria's whether 
the person’s eye is strain or not is evolved. 

• The creation of a graphical user interface to test developments. 

• Successfully implement a face detection technique to identify eye blinks. 

• Successfully implement a method to extract useful features. 

• Successfully implement a method to detect blinking. 

• Create an application which shows the capabilities of the system. 

• Detect faces in each frame generated by the webcam. 

• For each detected face, detect eyes. 

• For each detected eyes, detect if eyes are open or closed. 

• If at some point it was detected that the eyes were open then closed then open, we 
conclude the person has blinked and the program displays its count. 
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1.3 PROBLEM STATEMENT 
Many of the people spending lot of time in front of system and their eyes are getting Strain to 

deduce eye strain we are developed the project is “Efficient eye blinking remainder to reduce eye 

strain is based on concept of Image processing. We are using OpenCV and CNN (convolution 

neural network) to detect the eye blinks directly on Webcam and take the count of blinking. Unlike 

traditional image processing methods for computing blinks which typically involve some 

combination of: 

1. Eye localization. 
 

2. Thresholding to find the whites of the eyes. 
 

3. Determining if the “white” region of the eyes disappears for a period of time(indicating a blink). 

The eye aspect ratio is instead a much more elegant solution that involves a very simple calculation 

based on the ratio of distances between facial landmarks of the eyes. This method for eye blink 

detection is fast, efficient, and easy to implement. This method for eye blink detection is fast, 

efficient, and easy to implement. The first step in building a blink detector is to perform facial 

landmark detection to localize the eyes in a given frame from a video stream. Once we have the 

facial landmarks for both eyes, we compute the eye aspect ratio for each eye, which gives us a 

singular value, relating the distances between the vertical eye landmark points to the distances 

between the horizontal landmark points. Once we have the eye aspect ratio, we can threshold it to 

determine if a person is blinking, the eye aspect ratio will remain approximately constant when the 

eyes are open and then will rapidly approach zero during a blink, then increase again as the eye 

opens and keep a count on it. 

The first step in building a blink detector is to perform facial landmark detection to 

localize the eyes in a given frame from a video stream. Once we have the facial landmarks for both 

eyes, we compute the eye aspect ratio for each eye, which gives us a singular value, relating the 

distances between the vertical eye landmark points to the distances between the horizontal 

landmark points. Once we have the eye aspect ratio, we can threshold it to determine if a person is 

blinking, the eye aspect ratio will remain approximately constant when the eyes are open and 
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then will rapidly approach zero during a blink, then increase again as the eye opens and keep a 

count on it. Based on the count we alarmed whether he/she eyes are strain or feeling drowsy. 
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CHAPTER-II 

LITERATURE REVIEW 
 

1. A literature review gives more knowledge about the area in which the research is 

conducted. 

2. It helps to refine the research topic by determining` the research gap. 

3. It helps to avoid errors of duplication. 

4. It helps to identify the contribution that one’s research will make and also provides a 

justification for the student. 

5. It will help in understanding how already existing research findings have been presented 

in that particular area. 

 
The review has been conducted in the following manner 

 
i. First, several literature sources in the area of behavioral finance were identified and 

studied. 

ii. The topic was then narrowed down upon as there were several discussions on the various 

factors. 

iii. Therefore, we decided to study all such factors and read more articles on this topic which 

completed the literature review. 

 
The template-based methods search for eye image matched to a template of generic eye model 

designed by eye shape. Deformable templates that are allowed to deform to fit the best 

representation of the eye in the image are mostly used for detection precision, but it requires an 

appropriately captured eye model at an initial stage .In the appearance-based methods, eyes are 

detected based on are comparable in terms of accuracy except the pixel count method, almost 90% 

detection accuracy, which could be further improved by more than 5% if the difference between 

upper and lower eyes is considered in those algorithms. [4] Unlike traditional image processing 

methods for computing blinks which typically involve some Combination of: 

 
I. Eye localization. 

II. Thresholding to find the whites of the eyes. 
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III. Determining if the “white” region of the eyes disappears for a period of time (indicating a 

blink). 

Our detection algorithm is comprised of there is a continuous flow of video/picture frames coming 

from a camera. The goal is to detect an open-closed-open eye pattern at some point. We trained a 

Convolution Neural Network to classify whether an eye is closed or open. The eye aspect ratio is 

instead a much more elegant solution that involves a very simple calculation based on the ratio of 

distances between facial landmarks of the eyes. This method for eye blink detection is fast, 

efficient, and easy to implement. OpenCV is a cross-platform library using which we can develop 

real-time computer vision applications. It mainly focuses on image processing, video capture and 

analysis including features like face detection and object detection. Computer Vision can be 

defined as a discipline that explains how to reconstruct, interrupt, and understand a 3D scene from 

its 2D images, in terms of the properties of the structure present in the scene. It deals with modeling 

and replicating human vision using computer software and hardware. 

Computer Vision overlaps significantly with the following fields − 
 

• Image Processing − It focuses on image manipulation. 
 

• Pattern Recognition − It explains various techniques to classify patterns. 
 

• Photogrammetry − It is concerned with obtaining accurate measurements from images. 
 

Image processing deals with image-to-image transformation. The input and output of image 

processing are both images. 

Computer vision is the construction of explicit, meaningful descriptions of physical objects  from 

their image. The output of computer vision is a description or an interpretation  of structures in 3D 

scene. 

 
 

Using OpenCV library, you can − 
 

• Read and write images 

 
• Capture and save videos 
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• Process images (filter, transform) 

 
• Perform feature detection 

 
• Detect specific objects such as faces, eyes, cars, in the videos or images. 

 
The main modules of openCV library are: 

 
• Core Functionality - This module covers the basic data structures such as Scalar, Point, 

Range, etc., that are used to build OpenCV applications. In addition to these, it also includes 

the multidimensional array Mat, which is used to store the images. In the Java library of 

OpenCV, this module is included as a package with the name org.opencv.core. 

• Image Processing - This module covers various image processing operations such as image 

filtering, geometrical image transformations, color space conversion, histograms, etc. In 

the Java library of OpenCV, this module is  included  as  a package  with the  name 

org.opencv.imgproc. 

• Video - This module covers the video analysis concepts such as motion estimation, 

background subtraction, and object tracking. In the Java library of OpenCV, this module 

is included as a package with the name org.opencv.video 

• Video I/O - This module explains the video capturing and video codecs using OpenCV 

library. In the Java library of OpenCV, this module is included as a package with the name 

org.opencv.videoio. 

• calib3d - This module includes algorithms regarding basic multiple-view geometry 

algorithms, single and stereo camera calibration, object pose estimation, stereo 

correspondence and elements of 3D reconstruction. In the Java library of OpenCV, this 

module is included as a package with the name org.opencv.calib3d. 

• features2d – This module includes the concepts of feature detection and description. In the  

Java  library  of  OpenCV,  this  module  is  included  as  a  package  with   the   name 

org.opencv.features2d. 
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• Objdetect - This module includes the detection of objects and instances of  the  predefined 

classes such as faces, eyes, mugs, people, cars, etc. In the Java library of OpenCV, this 

module is included as a package with the name org.opencv.objdetect. 
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CHAPTER 3 

PROPOSED METHOD 

Many of the people spending lot of time in front of system and their eyes are getting Strain to 

deduce eye strain we are developed the project is “Efficient eye blinking remainder to reduce eye 

strain is based on concept of Image processing. We are using OpenCV and CNN (convolution 

neural network) to detect the eye blinks directly on Webcam and take the count of blinking. The 

first step in building a blink detector is to perform facial landmark detection to localize the eyes in 

a given frame from a video stream. Once we have the facial landmarks for both eyes, we compute 

the eye aspect ratio for each eye, which gives us a singular value, relating the distances between 

the vertical eye landmark points to the distances between the horizontal  landmark points. Once we 

have the eye aspect ratio, we can threshold it to determine if a person  is blinking, the eye aspect 

ratio will remain approximately constant when the eyes are open and then will rapidly approach 

zero during a blink, then increase again as the eye opens and keep a count on it. 

3.1 METHODOLOGY 

Methodologies are specific to each and every project. Since methodology defines the 

sequence of activities or steps for each phase of a project life cycle. 

The methodology we follow while implementing the project is: 

• The first step is  building a blink detector to perform facial landmarks  detection  to 

localize the eyes in a given frame. Once we have the facial landmarks for both eyes, 

we compute the eye aspect ratio for each eye, which gives us a singular value and 

then relating the distances between the vertical eye landmark points to the distances 

between the horizontal landmark points. 

• Each eye is represented by 6 (x, y)-coordinates, starting at the left-corner of the eye 

(as if you were looking at the person), and then working clockwise around the 

remainder of the region.
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• Real-Time Eye Blink Detection using Facial Landmarks, we can then derive an equation 

that reflects this relation called the eye aspect ratio (EAR): 
 

• The numerator of this equation computes the distance between the vertical eye landmarks 

while the denominator computes the distance between horizontal eye landmarks, weighting 

the denominator appropriately since there is only one set of horizontal points but two sets 

of vertical points. 

• Using this simple equation, we can avoid image processing techniques and simply rely on 
the ratio of eye landmark distances to determine if a person is blinking. 

• Once we have the eye aspect ratio, we can threshold it to determine if a person is blinking 
or not. 

• Based on the count the person is alarmed whether his/her eyes get strained. 
The following figure shows: 

Top-left: A visualization of eye landmarks when then the eye is open. 

Top-right: Eye landmarks when the eye is closed. 

Bottom: Plotting the eye aspect ratio over time. The dip in the eye aspect ratio indicates a 

blink. 
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➢ On the top-left we have an eye that is fully open — the eye aspect ratio here would be 

large(r) and relatively constant over time. 

 
➢ However, once the person blinks (top-right) the eye aspect ratio decreases dramatically, 

approaching zero. 

 
➢ The bottom figure plots a graph of the eye aspect ratio over time for a video clip. As we 

can see, the eye aspect ratio is constant, and then rapidly drops close to zero, then increases 

again, indicating a single blink has taken place. 
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3.2 IMPLEMENTATION 
 

The method we follow while implementing the project was: 
 

• We trained our model in the Jupiter notebook .Initially install keras model, dlib and 

OpenCV and import the libraries to process the model. dlib and OpenCV to detect facial 

landmarks in an image. Facial landmarks are used to localize and represent  salient regions 

of the face such as: Eyes, Eye brows. 

• Dlib is a general purpose cross-platform software library written in the programming 

language C++. Its design is heavily influenced by ideas from design by contract and 

component-based software engineering. Thus it is, first and foremost, a set of  independent 

software components. 

• Object Detection using Haar feature-based cascade classifiers is an effective object 

detection method proposed by Paul Viola and Michael Jones in their paper, “Rapid Object 

Detection using a Boosted Cascade of Simple Features” in 2001. It is a machine learning 

based approach where a cascade function is trained from a lot of positive and negative 

images. It is then used to detect objects in other images. 

• Here we will work with face detection. Initially, the algorithm needs a lot of positive 

images (images of faces) and negative images (images without faces) to train the 

classifier. Then we need to extract features from it. For this, haar features shown in below 

image are used. They are just like our convolutional kernel. Each feature is a single value 

obtained by subtracting sum of pixels under white rectangle from sum of pixels under 

black rectangle. 

• But among all these features we calculated, most of them are irrelevant. For example, 

consider the image below. Top row shows two good features. The first feature selected 

seems to focus on the property that the region of the eyes is often darker than the region 

of the nose and cheeks. The second feature selected relies on the property that the eyes 

are darker than the bridge of the nose. But the same windows applying on cheeks or any 

other place is irrelevant. 

• In an image, most of the image region is non-face region. So it is a better idea to have a 

simple method to check if a window is not a face region. If it is not, discard it in a single 
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shot. Don’t process it again. Instead focus on region where there can be a face. This way, 

we can find more time to check a possible face region. 

• In order to detect the eye we have also imported the haarcascade_eye.xml file. 

• Once we get the x-coordinate, y-coordinate, width (w) and height(h) of the detected feature 

of face using the detectMultiScale function, we will create 2 numpy array — roi_gray and 

roi_color. The roi_gray is the numpy array created using the  variable  “gray”.  The  reason  

we  created  this   is   to   pass   this   gray   channel   version   to   the detectMultiScale 

function while extracting the features (ex,ey,ew,eh) of the eyes. 

• Once we have extracted the features of the eye (ex,ey,ew,eh) we will loop through them 

and create a rectangle by passing the numpy array  roi_color.  The  reason  behind  passing 

roi_color and not roi_gray is roi_color is the array for the actual RGB  scale image whereas 

roi_gray is the gray scale of the image which we have used in our code for faster processing 

while extracting the dimensions/coordinates of the image and then use those dimensions to 

pass it in the original array which is roi_color in our case. 

• In object detection, there’s a simple rule: from big to small. Meaning you don’t start with 

detecting eyes on a picture, you start with detecting faces. Then you proceed to eyes, pupils 

and so on. It saves a lot of computational power and makes the process much faster. Also it 

saves us from potential false detections. 

• To detect faces on a picture, we first need to make it gray. Then we’ll detect faces. 

• Faces object is just an array with small sub arrays consisting of four numbers. They are X, 
Y, width and height of the detected face. 

• You could gather some faces around the internet and train the model to be more proficient. 
But there’s another, the Computer Vision way. 

• If you think about it, eyes are always in the top half of your face frame. I don’t think anyone 

has ever seen a person with their eyes at the bottom of their face. So, when going over our 

detected objects, we can simply filter out those that can’t exist according to the nature of 

our object. Like with eyes, we know they can’t be in the bottom half of the face, so we just 

filter out any eye whose Y coordinate is more than half the face frame’s Y height. 

• Once the facial landmarks are detected we calculated the eye aspect ratio. Once we have 
the eye aspect ratio, we can threshold it to determine if a person is blinking or not. 
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• Based on the count, the person is alarmed whether he/she is in drowsiness, and the blinks 

ratio will also be display 

PYTHON CODE: 

d on MIT application. 

 

 
 

It is a library of Python bindings designed to solve computer vision problems. OpenCV (Open 

Source Computer Vision) is a library of programming functions mainly aimed at real-time 

computer vision. In simple language it is library used for Image Processing. It is mainly used to 

do all the operation related to Images 

 

 
 

NumPy is a library for the Python programming language, adding support for large, multi- 

 
It's a landmark's facial detector with pre-trained models, the dlib is used to estimate the location 

of coordinates (x, y) that map the facial points on a person's face. 

dimensional  arrays  and matrices, along with a large collection of high-le el mathematical 

functions to operate on these ar rays. 
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The math module is a standard module in Python and is always available to use mathematical 

functions under this module, 

mathematical function 

you have to import the module using import math. Hypot is a 

 

 
 
 

 
Firebase is used to send data from our python platform to cloud 

 
 

 

Initially we declared count as zero. By using this count variable we can know blinks count made 

by a person. 

Requests is a Python module you can use to send all kinds of HTTP requests 
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By using videoCapture function we can capture the video from webcam. This will return video 

from the first webcam on your computer. 
 

 
It initializes dlib’s pre-trained face detector. 

 
 

 
It loads the facial landmark predictor using the path to the supplied --shape-predictor. 

 

return int((p1.x + p2.x)/2), int((p1.y + p2.y)/2) 
 
 

made by a person. 

 
 
 
 
It is a function to calculate midp ints of an eye. It returns value in integer type. 

It is one type of font.Here the fo t type is Hershey plain. 

It is a function, here the function name is get blinking ratio. By using this we the blinks ratio 
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➢ Get blinks ratio function returns the eye aspect ratio. The above are used to calculate the 

eye aspect ratio. 
 

 

Read is a method used to read the captured images from webcam. 
 
 

 
cvtcolor is a method used to convert the color of the images. In above we are converting frames 

into gray color. 
 

 
For each of the face detections, we apply facial landmark detection 

.
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This are the coordinates of left eye facial landmarks 

 
 

 
This are the coordinates of right eye facial landmarks 

 
 

 
Here we are calculating the average of both left eye ratio and right eye ratio. 

stored in the blinking ratio. 

he result will be 

 

 
 

If the blinking ratio is greater than 4.3 then count will increment. 

count=count+1 

 
 

In openCV we have putText() method for creating the text. 
 
 

 
We made a http request to display the blinks count made by a person. 

..
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In openCV we have imshow() method for showing the frame of the person under the webcam. 

 
 

 
The function waitKey() waits for a key event. 

 
 

 
If key is 27 it closes the frame under the webcam. 

 
 

It will destroy all the windows. 
 
 

3.2 DATA PREPARATION 
 

Here we train our model in the Jupiter notebook .Initially install keras model, dlib and OpenCV 

and import the libraries to process the model. dlib and OpenCV to detect facial landmarks in an 

image. Facial landmarks are us d to localize and represent salient regions of the face, such as: 

Eyes, Eyebrows. Dlib is a general purpose cross-platform software library written in the 

programming language C++. Its design is heavily influenced by ideas from design by contract 

and component-based software engineering. Thus it is, first and foremost, a s t of independent 

software components. Object Detection using Haar feature-based cascade classifiers is an 

effective object detection method proposed by Paul Viola and Michael Jones in their paper, 

“Rapid Object Detection using Boosted Cascade of Simple Features” in 2001. It is a machine 

learning based approach where a cascade function is trained from a lot of positive and negative 

 
images. It is then used to detect objects in other images. 
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  Here we will work with face detection. Initially, the algorithm needs a lot 

of positive images (images of faces) and negative images (images without faces) to train the 

classifier. Then we need to extract features from it. For this, haar features shown in below image 

are used. They are just like our convolution kernel. Each feature is a single value obtained by 

subtracting sum of pixels under white rectangle from sum of pixels under black rectangle. 

But among all these features we calculated, most of them are irrelevant. For example, consider 

the image below. Top row shows two good features. The first feature selected seems to focus on 

the property that the region of the eyes is often darker than the region of the nose and cheeks. The 

second feature selected relies on the property that the eyes are darker than the bridge of the nose. 

But the same windows applying on cheeks or any other place is irrelevant. 

In an image, most of the image region is non-face region. So it is a better idea to have a simple 

method to check if a window is not a face region. If it is not, discard it in a single shot. Don’t 

process it again. Instead focus on region where there can be a face. This way, we can find more 

time to check a possible face region. 

The goal is to detect an open-closed-open eye pattern at some point. We 

trained a Convolution Neural Network to classify whether an eye is closed or open. The chosen 

model which has been trained on the closed eyes dataset. It is composed of around 4800 eye images 

in size 24x24. To build our blink detector, we’ll be computing a metric called the eye aspect ratio 

(EAR).The eye  aspect  ratio is instead a much  more elegant  solution that involves  a very simple 

calculation based on the ratio of distances between facial landmarks of the eyes. This method for 

eye blink detection is fast, efficient, and easy to implement. To building a computer vision system 

to detect blinks in video streams using OpenCV, Python, and dlib. Based on this implementation 

we’ll apply our method to detecting blinks in example webcam streams along with video files. As 

we’ll find out, the eye aspect ratio is approximately constant while the eye is open, but will rapidly 

fall to zero when a blink is taking place. Using this simple equation, we can avoid image processing 

techniques and simply rely on the ratio of eye landmark  distances to determine if a person is 

blinking. 

 
3.3.1 DATA MODELLING 
Security is provided using image recognition technique as images are captured by video capture 

and then dataset is created by taking two classes and we separate the dataset into training-set and 
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test-set as majority is taken in training set. Here we use Convolution Neural Network by taking 

image and OpenCV. The first step in building a blink detector is to perform facial landmark 

detection to localize the eyes in a given frame from a video stream. Once we have the facial 

landmarks for both eyes, we compute the eye aspect ratio for each eye, which gives us a singular 

value, relating the distances between the vertical eye landmark points to the distances between the 

horizontal landmark points. Once we have the eye aspect ratio, we can threshold it to determine if 

a person is blinking the eye aspect ratio will remain approximately constant when the eyes are open 

and then will rapidly approach zero during a blink, then increase again as the eye opens. The goal 

is to detect an open-closed-open eye pattern at some point. We trained a Convolution Neural 

Network to classify whether an eye is closed or open. The chosen model which has been trained 

on the closed eye dataset.[8] It is composed of around 4800 eye images in size 24x24. We just need 

a way to detect faces and eyes in real-time. We used OpenCV pre- trained Haar-cascade classifier 

to perform these tasks. 
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CHAPTER 4 
 

R SULTS AND DISCUSSION 
 

Node Red Deployment: 

Node-RED is a programming tool for wiring together hardware devices, APIs and online 

services in new and interesting ways. It provides a browser-based editor that makes it easy to 

wire together  flows using the  wide  range  of  nodes  in  the  palette that can b deployed to its 

runtime in a single-click.By using node red we deploy our machine learning model into cloud such 

that we can access our model over the internet. To deploy our machine learning model we are using 

IBM Watson. By using node-red we are developing user interface. 
 
 
 

Figure 1 
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Figure 2 
 
 

It specifies the number of blinks made by a person. 
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We developed a MIT application to alert the person. 
 
 
 

 
Figure 3 

 
 
 

 

 

Based on the count we alarm 

application. 

Figure 4 

d whether she/he eyes are strain and drowsy by using MIT 
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CHAPTER-V 

CONCLUSION 
The proposed work will help to eliminate the traditional system completely. It only require web- 

camera to capture input image. This would lead to a new generation of human computer interaction 

in which no physical contact with device is needed. Anyone can use the system to operate the 

computer easily. Ultimately this project will give the total count of eye blinks which let the user 

know his/her eye stress. 
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Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of 

the information to provide valid conclusions., component, or software to meet the desired 

needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 
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8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and teamwork: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 
 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

       

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 

 

Mapping Table 

CS1537 : MAIN PROJECT  

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 
  

PSO 

1 

PSO 

2 

CO1 3 2 1         2 2 2       1 1 

CO2 3 1 2 2 3     2 2 2   1   3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2     3   

CO4 2   1   3       3 3 2 2   2 2 

  
 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

     based on level of mapping as follows: 

 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) mapped . 
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ABSTRACT 

 
In these days we can witness that rally’s are being conducted to celebrate the birthdays of 

political leaders and film stars and most of the college students are participating in these 

rally’s. Though the college management want to punish those students, they are unable to 

do that because of the lack of details of those students. Hence this paper introduces a 

system that automatically detects the student’s face in the CCTV  footage and  displays 

the details like name, roll number, year and branch on the screen. For detecting the 

person’s image accurately we need to train a minimum of 1000 images of each person  

and for this purpose we will make use of opencv. We will implement this process by 

using one of the machine learning algorithms i.e. Support Vector Machine. 

Keywords: Opencv, Support Vector Machine. 
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CHAPTER-I 

INTRODUCTION 

 

1.1. Introduction 
 

Automatic recognition of people has received much attention during the recent 

years due to its many applications in different fields such as law enforcement, security 

applications or video indexing. Face recognition is an important and very challenging 

technique to automatic people recognition. Automatic face recognition is all about 

extracting those meaningful features from an image, putting them into a useful 

representation and performing some kind of classification on them. Face recognition 

based on the geometric features of a face is probably the most intuitive approach to face 

recognition. One of the first automated face recognition systems was: marker points, i.e 

position of eyes, ears, nose, etc. were used to build a feature vector i.e distance between 

the points, angle between them. The recognition was performed by calculating the 

euclidean distance between feature vectors of a probe and reference image. Such a 

method is robust against changes in illumination by its nature, but has a huge drawback: 

the accurate registration of the marker points is complicated, even with state of the art 

algorithms. 

Some of the latest work on geometric face recognition was carried out. A 22- 

dimensional feature vector was used and experiments on large datasets have shown, that 

geometrical features alone my not carry enough information for face recognition. The 

Eigenfaces method took a holistic approach to face recognition: A facial image is a point 

from a high-dimensional image space and a lower-dimensional representation is found, 

where classification becomes easy. The lower-dimensional subspace is found with 

Principal Component Analysis, which identifies the axes with maximum variance. While 

this kind of transformation is optimal from a reconstruction standpoint, it doesn’t take any 

class labels into account. Imagine a situation where the variance is generated from 

external sources, let it be light. The axes with maximum variance do not necessarily 

contain any discriminative information at all, hence a classification becomes impossible. 

So a class-specific projection with a Linear Discriminant Analysis was applied to face 

recognition. The basic idea is to minimize the variance within a class, while maximizing 

the variance between the classes at the same time. Up to date, there is no technique that 
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provides a robust solution to all situations and different applications that face recognition 

may encounter. In general, we can make sure that performance of a face recognition 

system is determined by how to extract feature vector exactly and to classify them into a 

group accurately. 

There are two predominant approaches to the face recognition problem: 

Geometric (feature based) and photometric (view based). As researcher interest in face 

recognition continued, many different algorithms were developed, three of which have 

been well studied in face recognition literature. Recognition algorithms can be divided 

into two main approaches: 

1. Geometric: Is based on geometrical relationship between facial landmarks, or in other 

words the spatial configuration of facial features. That means that the main geometrical 

features of the face such as the eyes, nose and mouth are first located and then faces are 

classified on the basis of various geometrical distances and angles between features. 

2. Photometric stereo: Used to recover the shape of an object from a number of images 

taken under different lighting conditions. The shape of the recovered object is defined by 

a gradient map, which is made up of an array of surface normal. 

In these days we can witness that rally’s are being conducted to celebrate the 

birthdays of political leaders and film stars and most of the college students are 

participating in these rally’s. The college management are unable to identify them 

because of the lack of details of those students. In this project we are going to apply the 

concept of face recognition in order to identify the student’s face in the CCTV footage. 

This is an automatic system which detects the students and displays their details like 

name, roll number, year and branch on the screen. 

 

Artificial Intelligence 
 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of 

computer science is Artificial Intelligence which is ready to create a new revolution in the 

world by making intelligent machines. The Artificial Intelligence is now all around us. It 

is currently working with a variety of subfields, ranging from general to specific, such as 

self-driving cars, playing chess, proving theorems, playing music, Painting, etc.AI is one 
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of the fascinating and universal fields of Computer science which has a great scope in 

future. AI holds a tendency to cause a machine to work as a human. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to 

think how smart human think. AI is a study of how human brain think, learn, decide and 

work, when it tries to solve problems. And finally this study outputs intelligent software 

systems. The aim of AI is to improve computer functions which are related to human 

knowledge, for example, reasoning, learning, and problem-solving. The intelligence is 

intangible. It is composed of 

1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 
 

 

 
 

Fig 1. Schematic diagram of classification of AI 

 
 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, 
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artificial neural networks and methods based on statistics, probability, and economics, we 

use many tools. Computer science attracts AI in the field of science, mathematics, 

psychology, linguistics, philosophy and so on. 

Applications of AI:- 

 Gaming − AI plays important role for machine to think of large number of possible 

positions based on deep knowledge in strategic games. for example, chess, river 

crossing, N-queens problems and etc.

 Natural Language Processing − Interact with the computer that understands natural 

language spoken by humans.

 Expert Systems − Machine or software provide explanation and advice to the users.

 Vision Systems − Systems understand, explain, and describe visual input on the 

computer.

 Speech Recognition − There are some AI based speech recognition systems have 

ability to hear and express as sentences and understand their meanings while a 

person talks to it. For example Siri and Google assistant.

 ·Handwriting Recognition − The handwriting recognition software reads the text 

written on paper and recognize the shapes of the letters and convert it into editable 

text.

 Intelligent Robots − Robots are able to perform the instructions given by a human.
 

 
 

 

Fig 2. Relation between NN, AI, ML, DL 



AI based Smart Capture Displaying the details of Students who participated in the Rally 

 

5 Gudlavalleru Engineering College 

 

 

Need for Artificial Intelligence: 

 
 To create expert systems which exhibit intelligent behavior with the capability to 

learn, demonstrate, explain and advice its users. 

 Helping machines find solutions to complex problems like humans do  and 

applying them as algorithms in a computer-friendly manner. 

 
Machine Learning 

It is an application of artificial intelligence that provides the AI System with the 

ability to automatically learn from the environment and applies that learning to make 

better decisions. There are a variety of algorithms that Machine Learning uses to 

iteratively learn, describe and improve data in order to predict better outcomes. These 

algorithms use statistical techniques to spot patterns and then perform actions on these 

patterns. 

ML is one of the most exciting technologies that one would have ever come 

across. As it is evident from the name, it gives the computer that which makes it more 

similar to humans. Key to the process of machine learning is neural networks. These are 

brain-inspired networks of interconnected layers of algorithms, called neurons, that feed 

data into each other, and which can be trained to carry out specific tasks by modifying the 

importance attributed to input data as it passes between the layers. 

During training of these neural networks, the weights attached to different inputs 

will continue to be varied until the output from the neural network is very close to what is 

desired, at which point the network will have 'learned' how to carry out a particular task. 

A subset of machine learning is deep learning, where neural networks are expanded into 

sprawling networks with a huge number of layers that are trained using massive amounts 

of data. It is these deep neural networks that have fuelled the current leap forward in the 

ability of computers to carry out task like speech recognition and computer vision. 

The basics of machine learning comprise of learning from the environment, then 

applying that learning to make decisions. In order to do this effectively, there  are 

categories of machine learning algorithms that make this possible. 
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Fig 3. Classification of ML 

 
 

Supervised Learning 

In supervised learning, the objective is to come up with a mapping function (f) that 

will best describe the input data (x) to conclude the output data (Y). We know x and we 

know Y. But, we have to find the mapping function (f) that will achieve a certain level of 

performance. Then, we can apply the mapping function (f) to new data to gain similar 

results. Training data is used to find the function f. 

Y=f(x) 

There are two types of Supervised Machine Learning problems: Classification and 

Regression depending on the type of output variable. If the output variable is categorical, 

then it is a classification problem. 

Unsupervised Learning 

Unlike Supervised Machine Learning, unsupervised machine learning does not 

assume a correct set of output “Y”. There are no outputs. The objective here is to present 

the most interesting structure that best describes the input data. 

There are two types of Unsupervised Machine Learning problems: Clustering and 

Association. 
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Reinforcement Learning 

 
Unlike supervised ML and unsupervised ML, reinforcement learning is focused on 

finding the best path to take in a situation to maximize reward in a situation. The decision 

is made sequentially. Along each step the algorithm takes on the path to total reward, it 

will either have a positive or a negative reward. The total reward is the sum of all positive 

and negative rewards along the path. The goal is to find the best path that maximizes the 

reward. 

Deep Learning 

 
It is the next generation of Machine Learning. It’s a subset of Machine Learning. 

Deep Learning models can make their own predictions entirely independent of humans. 

Machine Learning models of the past still need human intervention in many cases to arrive 

at the optimal outcome. Deep Learning models use artificial neural networks. The design 

of this network is inspired by the biological neural network of the human brain. It analyses 

data with a logical structure similar to how a human would draw conclusions. 

1.2. Objectives of the project 
 

The objectives of this project are to 

 Collect the dataset through webcam or from the video. 

 Classify the person based on their features. 

 Display the details of the students who participated in the rally. 

 

1.3. Problem Statement 
 

In these days we can witness that rally’s are being conducted to celebrate the 

birthdays of political leaders and film stars and most of the college students are 

participating in these rally’s. The college management are unable to identify them 

because of the lack of details of those students. In this project we are going to apply the 

concept of face recognition in order to identify the student’s face in the CCTV footage. 

This is an automatic system which detects the students and displays their details like 

name, roll number, year and branch on the screen. For detecting the person’s image 

accurately we need to train a minimum of 1000 images of each person. 
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CHAPTER 2 

LITERATURE REVIEW 

 
Face recognition is an important research problem spanning numerous fields and 

disciplines. This because face recognition, in additional to having numerous practical 

applications such as bankcard identification, access control, Mug shots searching,  

security monitoring, and surveillance system, is a fundamental human behaviour that is 

essential for effective communications and interactions among people. 

A formal method of classifying faces was first proposed in. The author proposed 

collecting facial profiles as curves, finding their norm, and then classifying other profiles 

by their deviations from the norm. [9]This classification is multi-modal, i.e. resulting in a 

vector of independent measures that could be compared with other vectors in a database. 

Progress has advanced to the point that face recognition systems are being demonstrated in 

real-world settings. The rapid development of face recognition is due to a combination of 

factors: active development of algorithms, the availability of a large databases of facial 

images, and a method for evaluating the performance of face recognition algorithms. In 

the literatures, face recognition problem can be formulated as: given static (still) or video 

images of a scene, identify or verify one or more persons in the scene by comparing with 

faces stored in a database.[9] When comparing person verification to face recognition, 

there are several aspects which differ. First, a client – an authorized user of a personal 

identification system assumed to be co-operative and makes an identity claim. 

Computationally this means that it is not necessary to consult the complete set of  

database images (denoted model images below) in order to verify a claim. An incoming 

image (referred to as a probe image) is thus compared to  a small number of model  

images of the person whose identity is claimed and not, as in the recognition scenario, 

with every image (or some descriptor of an image) in a potentially large  database. 

Second, an automatic authentication system must operate in near-real time to be 

acceptable to users. Finally, in recognition experiments, only images of people from the 

training database are presented to the system, whereas the case of an imposter (most 

likely a previously unseen person) is of utmost importance for authentication. Face 

recognition is a biometric approach that employs automated methods to verify or 

recognize the identity of a living person based on his/her  physiological characteristics. 

In general, a biometric identification system makes use of either physiological 



AI based Smart Capture Displaying the details of Students who participated in the Rally 

 

9 Gudlavalleru Engineering College 

 

 

characteristics (such as a fingerprint, iris pattern, or face) or behaviour patterns (such as 

hand-writing, voice, or key-stroke pattern) to identify a person. Because of human 

inherent protectiveness of his/her eyes, some people are reluctant to use eye identification 

systems. Face recognition has the benefit of being a passive, non intrusive system to 

verify personal identity in a “natural” and friendly way. 

In, face recognition was performed by independently matching templates of three 

facial regions (eyes, nose and mouth). The configuration of the components during 

classification was unconstrained since the system did not include a geometrical model of 

the face. A similar approach with an additional alignment stage was proposed in. In, a 

geometrical model of a face was implemented by a 2D elastic  graph.  The recognition 

was based on wavelet coefficients that were computed on the nodes of the elastic graph. 

Although numerous methods have been proposed to solve such problems and have 

demonstrated significant promise, the difficulties still remain. For these reasons, the 

matching performance in current automatic face recognition is relatively poor compared 

to that achieved in fingerprint and iris matching, yet it may be the only available 

measuring tool for an application.[9] Error rates of 2-25% are typical. It is effective if 

combined with other biometric measurements. Current systems work very well whenever 

the test image to be recognized is captured under conditions similar to those of the 

training images. However, they are not robust enough if there is variation between test 

and training images. Changes in incident illumination, head pose, facial expression, 

hairstyle (include facial hair), cosmetics (including eyewear) and age, all confound the 

best systems today. As a general rule, we may categorize approaches used to cope with 

variation in appearance into three kinds: invariant features, canonical forms, and 

variation- modeling. The first approach seeks to utilize features that are invariant to the 

changes being studied. For instance, the Quotient Image is (by construction) invariant to 

illumination and may be used to recognize faces (assumed to be Lambertian) when 

lighting conditions change. 
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CHAPTER 3 

PROPOSED METHOD 

 
3.1. Methodology 

Machine learning is a subset of Artificial Intelligence (AI), which uses statistical 

methods to make machine intelligent. In a very layman manner, Machine Learning (ML) 

can be explained as automating and improving the learning process of computers based  

on their experiences without being actually programmed i.e. without any human 

assistance. The process starts with feeding good quality data and then training our 

machines (computers) by building machine-learning models using the data and different 

algorithms. The choice of algorithms depends on what type of data do we have and what 

kind of task we are trying to automate. 

Machine Learning open-source tools are nothing but libraries used in 

programming languages like Python, R, C++, Java, Scala, JavaScript, etc. to make the 

most out of Machine Learning algorithms. 

 

Fig 4. Methodology flowchart 
 

OpenCV: OpenCV (Open source computer vision) is a library  of  programming 

functions mainly aimed at real-time computer vision. The library is cross-platform and 

free for use under the open-source BSD license.It supports some models from deep 

learning frameworks like TensorFlow, Torch, PyTorch (after converting to an ONNX 

model) and Caffe according to a  defined  list  of  supported  layers.  OpenCV  is  written 

in C++ and its primary interface is in C++, but it still retains a less comprehensive though 

extensive older C interface. There are bindings in Python, Java and MATLAB/OCTAVE. 

The API for these interfaces can be found in the online documentation. 

https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Deep_learning
https://en.wikipedia.org/wiki/Deep_learning
https://en.wikipedia.org/wiki/TensorFlow
https://en.wikipedia.org/wiki/Torch_(machine_learning)
https://en.wikipedia.org/wiki/Torch_(machine_learning)
https://en.wikipedia.org/wiki/Caffe_(software)
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/MATLAB
https://en.wikipedia.org/wiki/GNU_Octave
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Dlib: Dlib is a general purpose cross-platform software library written in the 

programming language C++. Its design is heavily influenced by ideas from design by 

contract and component-based software engineering. Thus it is, first and foremost, a set of 

independent software components. It is open-source software released under a Boost 

Software License. 

Dlib Installation: 

Step 1: Install Visual Studio 2015 Step 

2: Install CMake v3.8.2 

Step 3: Install Anaconda 3 

Step 4: Download Dlib 

Download Dlib v19.6 from http://dlib.net/files/dlib-19.6.zip 
 

Step 5: Build Dlib library 

 
The following commands are to be run on the command prompt. 

 

 

1 cd dlib-19.6\ 

2 mkdir build 
 

3 cd build 
 

Dlib will be installed within dlib-19.6\build\install directory. We will use CMake 

to build Dlib examples but you can use Visual Studio too. This directory (dlib- 

19.6\build\install) contains include and library folders which you can specify in Visual 

Studio to build projects using Dlib. 

 

Step 6: Update user environment variable – dlib_DIR 

 
This environment variable is needed for CMake to find out where Dlib is  installed. 

CMake looks for a file named dlibConfig.cmake within directory dlib_DIR to find Dlib’s 

include and library directories. 

 

1. Press Windows Super key, search for “environment variables”. 

Click Environment Variables in System Properties window. 

2. Click New in “User Variables” (in upper half of window). 

3. Under variable name write dlib_DIR and under variable value write full 

path to directory dlib-19.6\build\install\lib\cmake\dlib 

https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Design_by_contract
https://en.wikipedia.org/wiki/Design_by_contract
https://en.wikipedia.org/wiki/Component-based_software_engineering
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Boost_(C%2B%2B_libraries)#License
https://en.wikipedia.org/wiki/Boost_(C%2B%2B_libraries)#License
http://dlib.net/files/dlib-19.6.zip
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On my machine path is: D:\programming\dlib- 

19.6\build\install\lib\cmake\dlib 

This directory contains file “dlibConfig.cmake”. This is used by CMake to 

configure dlib_LIBS and dlib_INCLUDE_DIRS variables to generate 

project files. Before assigning the value to variable dlib_DIR make sure that 

this path has file dlibConfig.cmake. 

4. Now click ok to save and close environment variables window. 

 
Support Vector Machine: 

Support vector machines (SVMs) are formulated to solve a classical two class 

pattern recognition problem. We adapt SVM to face recognition by modifying the 

interpretation of the output of a SVM classifier and devising a representation of facial 

images that is concordant with a two class problem. Traditional SVM returns a binary 

value, the class of the object. 

To train our SVM algorithm, we formulate the problem in a difference space, 

which explicitly captures the dissimilarities between two facial images. This is a 

departure from traditional face space or view-based approaches, which encodes each 

facial image as a separate view of a face. In difference space, we are interested in the 

following two classes: the dissimilarities between images of the same individual, and 

dissimilarities between images of different people. These two classes are the input to a 

SVM algorithm. 

A SVM algorithm generates a decision surface separating the two classes. For 

face recognition, we re-interpret the decision surface to produce a similarity metric 

between two facial images. This allows us to construct face-recognition algorithms. The 

work of Moghaddam uses a Bayesian method in a difference space, but they do not  

derive a similarity distance from both positive and negative samples. We demonstrate our 

SVM-based algorithm on both verification and identification applications. 

In identification, the algorithm is presented with an image of an unknown person. 

The algorithm reports its best estimate of the identity of an unknown person from a 

database of known individuals. In a more general response, the algorithm will report a list 

of the most similar individuals in the database. In verification (also referred to as 

authentication), the algorithm is presented with an image and a claimed identity of the 

person. The algorithm either accepts or rejects the claim. Or, the algorithm can return a 

confidence measure of the validity of the claim. 
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SVM is a binary classification method that finds the optimal linear decision 

surface based on the concept of structural risk minimization. The decision surface is a 

weighted combination of elements of the training set. These elements are called support 

vectors and characterize the boundary between the two classes. The input to a SVM 

algorithm is a set {( XI, Yi) } of labeled training data, where XI is the data and Yi = -1 or 

1 is the label. The output of a SVM algorithm is a set of Ns support vectors SI, coefficient 

weights ai, class labels Yi of the support vectors, and a constant term b. The linear 

decision surface is 

w· z +b = 0 

A facial image is represented as a vector with the help of face space. Face space 

can be the original pixel values vectorized or another feature space; for example, 

projecting the facial image on the eigenvectors generated by performing PCA (ponent 

analysis based algorithm) on a training set of faces [6] (also referred to as eigenfaces). 

We write 

PI ~ P2 if PI and P2 are images of the same face, and 

PI !~ P2 if they are images of different faces. 

To avoid confusion we adopted the following terminology for identification and 

verification. The gallery is the set of images of known people and a probe is an unknown 

face that is presented to the system. In identification, the face in a probe is identified. In 

verification, a probe is the facial image presented to the system whose identity is to be 

verified. The set of unknown faces is call the probe set. 

Architecture: 
 

Fig 5. Architecture of SVM 
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Applications of SVM: 

 
SVMs can be used to solve various real-world problems: 

 
 SVMs are helpful in text and hypertext categorization, as their application can 

significantly reduce the need for labeled training instances in both the standard 

inductive and transductive settings. Some methods for shallow semantic 

parsing are based on support vector machines. 

 Classification of images can also be performed using SVMs. Experimental 

results show that SVMs achieve significantly higher search accuracy than 

traditional query refinement schemes after just three to four rounds of 

relevance feedback. This is also true for image segmentation systems, 

including those using a modified version SVM that uses the privileged 

approach as suggested by Vapnik. 

 Classification of satellite data like SAR data using supervised SVM. 

 Hand-written characters can be recognized using SVM. 

 The SVM algorithm has been widely applied in the biological and other 

sciences. They have been used to classify proteins with up to 90% of the 

compounds classified correctly. Permutation tests based on SVM weights 

have been suggested as a mechanism for interpretation of SVM models. 

Support-vector machine weights have also been used to interpret SVM models 

in the past. Posthoc interpretation of support-vector machine models in order 

to identify features used by the model to make predictions is a relatively new 

area of research with special significance in the biological sciences. 

3.2. Implementation 

Jupyter Notebook is used to implement this project. The Jupyter Notebook is an open 

source web application that you can use to create and share documents that contain live 

code, equations, visualizations, and text. Jupyter Notebook is maintained by the people 

at Project Jupyter. 

You need to install the jupyter notebook by using the command ‘$ pip install jupyter’. 

After installation, create a new notebook and choose python 3 as the language. 

https://en.wikipedia.org/wiki/Text_categorization
https://en.wikipedia.org/wiki/Transduction_(machine_learning)
https://en.wikipedia.org/wiki/Shallow_semantic_parsing
https://en.wikipedia.org/wiki/Shallow_semantic_parsing
https://en.wikipedia.org/wiki/Shallow_semantic_parsing
https://en.wikipedia.org/wiki/Image_classification
https://en.wikipedia.org/wiki/Image_segmentation
https://en.wikipedia.org/wiki/Synthetic-aperture_radar
https://en.wikipedia.org/wiki/Handwriting_recognition
https://en.wikipedia.org/wiki/Permutation_test
http://jupyter.org/
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Data pre-processing step. 

Importing Libraries: 

 

Numpy is the core library for scientific computing in Python. It provides a high- 

performance multidimensional array object and tools for working with these arrays. It is a 

powerful N-dimensional array object which is Linear algebra for Python. Numpy arrays 

essentially come in two flavors: Vectors and Matrics. Vectors are strictly 1-d array 

whereas Matrices are 2-d but matrices can have only one row/column. 

Creating A NumPy Array : We can create a NumPy array using the numpy.array 

function. If we pass in a list of lists, it will automatically create a NumPy array with the 

same number of rows and columns. Because we want all of the elements in the array to be 

float elements for easy computation, we‘ll leave off the header row, which contains 

strings. One of the limitations of NumPy is that all the elements in an array have to be of 

the same type, so if we include the header row, all the elements in the array will be read  

in as strings. Because we want to be able to do computations like find the average quality 

of the wines, we need the elements to all be floats. In the below code: 

 Import the numpy package. 

 Pass the list of lists wines into the array function, which converts it into a NumPy 

array. 

 Exclude the header row with list slicing. 

 Specify the keyword argument dtype to make sure each element is converted to a 

float. 

 
Pandas is an open-source library built on top of numpy providing high- 

performance, easy to use data structures and data analysis tools for the Python 

programming language. It allows for fast analysis and data cleaning and preparation. It 

excels in performance and productivity. It can work with data from a wide variety of 
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sources. Pandas is suited for many different kinds of data: tabular data, time-series data, 

arbitrary matrix data with row and column labels, and Any other form of 

observational/statistical data sets. It is the most popular data manipulation package in 

Python, and DataFrames are the Pandas data type for storing tabular 2D data. 

Glob is a general term used to define techniques to match specified patterns 

according to rules related to Unix shell. Linux and Unix systems  and  shells  also  

support glob and   also   provide   function glob()    in    system    libraries.    In Python, 

the glob module is used to retrieve files/pathnames matching a specified pattern. 

Pickle module is used for serializing and de-serializing a Python object structure. 

Any object in Python can be pickled so that it can be saved on disk. What pickle does is 

that it “serializes” the object first before writing it to file. Pickling is a way to convert a 

python object (list, dict, etc.) into a character stream. The idea is that this character stream 

contains all the information necessary to reconstruct the object in another python script. 

After importing the required libraries, the dataset is to be read. 
 

 

Here images of three persons are retrieved. 

Output: 

https://www.datacamp.com/community/tutorials/pandas-tutorial-dataframe-python
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Once the images are retrieved they are to be read in order to train the system. To read the 

images the following code is used: 

 

 

 

 

 

 

 

 

Here the images of a person are read. The output will be as follows: 

Reading Subject-1 images ... 

Reading 0 of 1500 

Reading 1 of 1500 

Reading 2 of 1500 

Reading 3 of 1500 

Reading 4 of 1500 

Reading 5 of 1500 

Reading 6 of 1500 

Reading 7 of 1500 

Reading 8 of 1500 

Reading 9 of 1500 

Reading 10 of 1500 

Reading 11 of 1500 

Reading 12 of 1500 

Reading 13 of 1500 

Reading 14 of 1500 

Reading 15 of 1500 

Reading 16 of 1500 

Reading 17 of 1500 

Reading 18 of 1500 

…………………… 
 

…………………… 

Reading 1488 of 1500 
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Reading 1489 of 1500 

Reading 1490 of 1500 

Reading 1491 of 1500 

Reading 1492 of 1500 

Reading 1493 of 1500 

Reading 1494 of 1500 

Reading 1495 of 1500 

Reading 1496 of 1500 

Reading 1497 of 1500 

Reading 1498 of 1500 

Reading 1499 of 1500 

 

 

After reading all the images that are to be trained, images are converted to vectors. 
 
 

 

The images are to be trained using the following code 

 

 

Normalize the data 

Before we do fitting, let’s normalize the data so that the data is centered 

around the mean and has unit standard deviation. 

Data is preprocesses before it is used for analysis and prediction. The steps in 

Data preprocessing are, 
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 Problem Framing: Requires the use of exploratory data analysis and data mining. 

 Data Understanding: Requires the use of summary statistics and data 

visualization. 

 Data Cleaning. Requires the use of outlier detection, imputation and more. 

 Data Selection. Requires the use of data sampling and feature selection methods. 

 Data Preparation. Requires the use of data transforms, scaling, encoding and much 

more. 

 Model Evaluation. Requires experimental design and re sampling methods. 

 Model Configuration. Requires the use of statistical hypothesis tests and 

estimation statistics. 

  Model Selection. Requires the use of statistical hypothesis tests and estimation 

statistics. 

 Model Presentation.Requires the use of estimation statistics such as confidence 

intervals. 

  Model Predictions. Requires the use of estimation statistics such as prediction 

intervals. 

Encoding dummy variables: 
 

The dataset consists of one categorical variable , which cannot be directly applied 

to the model, so we will encode it. To encode the categorical variable into numbers, we 

will use the LabelEncoder class. But it is not sufficient because it still has some  

relational order, which may create a wrong model. So in order to remove this problem, we 

will use OneHotEncoder, which will create the dummy variables. 
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fit_transform() joins these two steps and is used for the initial fitting of parameters 

on the  training  set y,  but  it  also  returns  a  transformed y′.  Internally,  it  just  calls  

first fit() and then transform() on the same data. 

 
Test-Train split: 

After performing OneHotEncoder test-train split is to be performed. For this we 

have to import train_test_split. sklearn is imported from svm. 

 

Now we need to split our dataset into two sets — a Training set and a Test set. We 

will trainour machine learning models on our training set, i.e our machine learning 

models will try to understand any correlations in our training set and then we will test the 

models on our test set to check how accurately it can predict. Assuming that your test set 

meets the preceding two conditions, your goal is to create a model that generalizes well 

to new data. Our test set serves as a proxy for new data. For example, consider the 

following figure. Notice that the model learned for the training data is very simple. This 

model doesn't do a perfect job—a few predictions are wrong. 

 

However, this model does about as well on the test data as it does on the training 

data. In other words, this simple model does not overfit the training data. Validating the 

trained model against test data. Never train on test data. If you are seeing surprisingly 

good results on your evaluation metrics, it might be a sign that you are accidentally 

training on the test set. 

 

Scikit-learn provides a range of supervised and unsupervised learning algorithms 

via aconsistent interface in Python.It is licensed under a permissive simplified BSD 

license and is distributed under many Linux distributions, encouraging academic and 

commercial use.The library is built upon the SciPy (Scientific Python) that must be 

installed before you can use scikit-learn. 
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Building Model: 
 

For model building, svc is to be imported initially. SVC stands for Support Vector 

Classifier. 

 

output: 
 

 

 

After this predictions are to be made to the test data. 

y_pred = classifier.predict(x_test) 

Once the predictions for the test data are made confusion matrix is to be built. For this 

confusion_matrix is to be imported. 
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Now for face recognition and classification the following code is to be executed. 

Step1: Importing libraries 

Facevec is a python file that consists of dat files, which are used for face detection. One  

of the dat file is shape_predictor_68_face_landmarks.dat. It consists of 68 facial features. 

After importing the required libraries, we have to create an array that consists of names 

and details of the people. 

name = ['Lavanya(cse-16481A0574): ', 'Geethika(cse-16481A05A1): ', 

'Charitha(cse-16481A0592): ' ] 
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The above code will be run any number of times until ‘q’ is pressed. Here ‘q’ is used in 

order to stop facial recognition. 

 

If the image matches with the trained data, then the details of the person are displayed on 

the screen and if the image is not from the trained images, then it will be recognized as 

unknown. 

3.3. Data Preparation 

In order to train the model, we use the images that are taken by the web 

cam. These images are automatically clicked once we run the code for face detection. 

These images are considered as dataset, which are used to train the model. For acquiring 

better accuracy thousands of images are to be trained. Before training the model we have 

to install Visual Studio C++ 2017 and CMake. Then we have to install dlib. 

Microsoft  Visual  Studio is  an integrated   development   environment (IDE) 

from Microsoft. It is used to develop computer programs,  as  well  as websites, web  

apps, web services and mobile apps. Visual Studio supports 36 different programming 

languages. Microsoft Visual C++ is Microsoft's partial implementation of the C and full 

implementation C++ compiler and associated languages-services and specific tools for 

integration with the Visual Studio IDE. It can compile either in C mode or C++ mode.  

For C++, as of version 15.7 it conforms to C++17. 

CMake is an open-source, cross-platform family of tools designed to build, test 

and package software. CMake is used to control the software compilation process using 

simple platform and compiler independent configuration files, and generate native 

makefiles and workspaces that can be used in the compiler environment of your choice. 

https://en.wikipedia.org/wiki/C_(programming_language)
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The suite of CMake tools were created by Kitware in response to the need for a powerful, 

cross-platform build environment for open-source projects such as ITK and VTK. 

CMake is part of Kitware’s collection of commercially supported open-source 

platforms for software development. 

Dlib is a general purpose cross-platform software library written in the 

programming language C++. Its design is heavily influenced by ideas from design by 

contract and component-based software engineering. Thus it is, first and foremost, a set of 

independent software components. It is open-source software released under a Boost 

Software License. 

 

 
 

 

Fig 6. Architecture of OpenCV 

 
The steps that are to be followed inorder to capture the images automatically from 

webcam are: 

 

Step1: Importing the libraries. 
 

 

Here cv2 represents OpenCV. 

Step2: Loading the cascades. 

https://www.kitware.com/platforms/
https://www.kitware.com/platforms/
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Design_by_contract
https://en.wikipedia.org/wiki/Design_by_contract
https://en.wikipedia.org/wiki/Component-based_software_engineering
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Boost_(C%2B%2B_libraries)#License
https://en.wikipedia.org/wiki/Boost_(C%2B%2B_libraries)#License
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The cascades are the pre-defined xml files which are used for feature extraction for eyes 

and front facial features. 

 

Step3: Defining a function that will do the detections. 

 

In this function we need to define the path in which the captured images are to be stored. 
 

 

Step4: Doing some Face Recognition with the webcam. 

 

If we want to capture the images from the webcam, then we have to use VideoCapture(0). 

It indicates that the web cam is active. 
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Step5: Storing the pictures in a folder that are captured through webcam. 
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

 
The output for collecting dataset will be as following: 

 

 

Fig 7. OpenCv output detecting a face 

In the first image, we can see that the faces are being detected through the webcam and in 

the second image the number of faces detected are displayed. 

 
 

Fig 8. Output displaying the details of dataset 
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Fig 9. OpenCv output detecting two faces 

 
 

In the above image we can observe that the system also detects faces of people from the 

existing images and also from the videos. 

 
 

Fig 10. Initial output of face recognition 
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If we want to capture the images from the video, then the path of the video shoud be 

given for video_capture. VideoCapture(0) indicates that the web cam is active. 

 
 
 

Fig 11. Output of face recognition 
 

 
 

Fig 12. Output displaying the details 
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Fig 13. Output of face recognition 
 

 
 

Fig 14. Output of face recognition 
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Fig 15. Output displaying the details 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

 

5.1 Conclusion 
 

In this project we have applied the concept of face recognition in order to identify 

the students who participated in the rally. It is an automated system which detects the 

student’s face in the CCTV footage and displays their details like name, roll number, year 

and branch on the screen. For this we used Support Vector Machine algorithm because it 

is widely used in classification problems. With the help of this project participation of 

students in the rally’s can be reduced. 

 

5.2 Future Scope 
 

This project requires more number of images of each person in order to train the 

system. This issue can be figured out in future. As the facial features of people can be 

changed over a period of time the dataset has to updated periodically. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 2    2  2 2 2    1 2 

CO2 1 3 3 3 3   2 2 2  1   3 

CO3 3 2 3 2 2 3 3 3  2 2   3  

CO4 2  1  3   3 2 3 2 2  1 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 
 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT: 
 

Now-a-days we can witness that rally’s are being conducted to celebrate the birthdays of political 
leaders and film stars and most of the college students are participating in these rally’s. Though the 

college management are aware of this, they are unable to identify them because of the lack of details of 

those students. Hence this paper introduces a system that automatically detects the student’s face in the 

CCTV footage and displays the details like name, roll number, year and branch on the screen. For 
detecting the person’s image accurately we need to train a minimum of 1000 images of each person and 

for this purpose we will make use of opencv. We will implement this process by using one of the machine 

learning algorithms i.e. Support Vector Machine. This algorithm is widely used for classification purpose. 

 

Keywords – openCV, Support Vector Machine 
 

 
 

1. Introduction 

 
Automatic recognition of people has 

received abundant responsiveness throughout 
the recent years due to its several applications in 

many fields like social control, security 

applications or video compartmentalization. 
Face recognition could be a crucial and 

extremely challenging technique to automatic 

folks recognition. Automatic face recognition is 

all regarding extracting those vital options from 
a picture, swing them into a helpful illustration 

and performing arts some quite classification on 

them. Face recognition supported the geometric 
options of a face is maybe the foremost intuitive 

approach to face recognition. one amongst the 

first processed face recognition systems was: 
marker points, i.e position of eyes, ears, nose, 

etc. were accustomed build a feature vector i.e 

distance between the points, angle between 
them. the recognition was achieved by hard the 

geometrician distance between feature vectors of 

a probe and reference image. Such the way is 
robust against variations in illumination by its 

nature, however options an enormous 

disadvantage: the correct recording of the 
marker points is sophisticated, even with state of 

the art algorithms. 
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A number of the latest work on geometric 

face recognition was administered . A 22- 

dimensional feature vector was used and 

experiments on giant datasets have shown, 
that geometrical options alone my not carry 

enough info for face recognition. The 

Eigenfaces technique took a holistic 
approach to face recognition: A facial image 

could also be some extent from a high- 

dimensional image area and a lower- 
dimensional illustration is found, wherever 

classification becomes simple. The lower- 

dimensional mathematical space is found 

with Principal element Analysis, that 
identifies the axes with most variance. 

whereas this sort of transformation is ideal 

from a reconstruction stance, it doesn’t take 
any category labels into consideration . 

Imagine a scenario wherever the variance is 

 
generated from external sources, let it's light-
weight. The axes with most  variance do not 

essentially contain any discriminative info 

within the least , thence a classification 

becomes not possible. thus a class-specific 
projection with a Linear Discriminant 

Analysis was applied to face recognition. the 

essential plan is to attenuate the variance at 
intervals a class , whereas increasing the 

variance between the categories at constant 

time. Up so far , there is no technique that 
provides a robust resolution to any or all or 

any things and totally different applications 

that face recognition might encounter. 

generally , we are going to ensure that 
performance of a face recognition system is 

determined by the thanks to extract feature 

vector precisely and to classify them into a 
gaggle accurately. 

 
There are two predominant 

approaches to the face recognition problem: 

Geometric (feature based) and measure 

(view based). As investigator interest in face 
recognition continued , many alternative 

algorithms were developed, Three of that are 

well studied in face recognition literature. 
Recognition algorithms are usually divided 

into 2 main approaches: 

 
1. Geometric: relies on geometrical 

relationship between facial landmarks, or in 
alternative words the spacial configuration 

of countenance . which means that the 

foremost geometrical options of the face just 

like the eyes, nose and mouth are first placed 

then faces are classified on the concept of 

various geometrical distances and angles 
between options. 

 
2. Measure stereo: used to recover the 

shape of Associate in Nursing object from 

form of pictures taken below completely 

different lighting conditions. the shape of the 
recovered object is outlined by a gradient 

map, that is created from Associate in 

Nursing array of surface traditional. 
 

In these days we can witness that rally’s are 
being conducted to celebrate the birthdays of 

political leaders and film stars and most of 

the college students are participating in these 
rally’s. The college management are unable 

to identify them because of the lack of 

details of those students. In this project we 

are going to apply the concept of face 
recognition in order to identify the student’s 

face in the CCTV footage. This is an 

automatic system which detects the students 
and displays their details like name, roll 

number, year and branch on the screen. 
 

Artificial Intelligence 

In today's world, technology is growing in 

no time, and that we have gotten involved 

with completely different new technologies 
day by day. Here, one amongst the booming 

technologies of computing is computing that 

is prepared to form a brand new revolution 
within the world by creating intelligent 

machines. the synthetic Intelligence is 

currently all around North American 
country. it's presently operating with a 

spread of subfields, starting from general to 

specific, like self-driving cars, enjoying 

chess, proving theorems, enjoying music, 
Painting, etc.AI is one amongst the 

fascinating and universal fields  of 

computing that incorporates a nice scope in 
future. AI holds an inclination to cause a 

machine to figure as somebody's. 

Artificial Intelligence is AN approach to 

create a laptop, a robot, or a product to 

suppose however sensible human suppose. 

AI could be a study of however human brain 
suppose, learn, decide and work, once it tries 

to resolve issues. and at last this study 

outputs intelligent computer code systems. 
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The aim of AI is to enhance laptop functions 

that square measure associated with human 

data, as an example, reasoning, learning, and 

problem-solving. The intelligence is 
intangible. it's composed of 

1. Learning 

2. downside determination 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 
 
 

Fig 1.1 Schematic diagram of 

classification of AI 

 
Approaches embody applied 
{mathematics|applied math} strategies, 

process intelligence, and ancient committal 
to writing AI. throughout the AI analysis 

associated with search and mathematical 

improvement, artificial neural networks and 

strategies supported statistics, chance, and 
political economy, we tend to use several 

tools. computing attracts AI within the field 

of science, mathematics, psychology, 
linguistics, philosophy then on. 

Applications of AI:- 

 Gaming − AI plays vital role for 

machine to think about sizable 
amount of attainable positions 

supported deep data in strategic 

games. as an example, chess, stream 
crossing, N-queens issues and etc. 

 Natural Language process − move 

with the pc that understands 

linguistic communication spoken by 
humans. 

 Expert Systems − Machine or 

computer code give rationalization 

and recommendation to the users. 

 Vision Systems − Systems perceive, 
explain, and describe visual input on 

the pc. 

 Speech Recognition − There square 

measure some AI primarily based 
speech recognition systems have 

ability to listen to and categorical as 

sentences and perceive their 
meanings whereas someone talks to 

that. as an example Siri and Google 

assistant. 

 Handwriting Recognition − The 

handwriting recognition computer 
code reads the text written on paper 

and acknowledge the shapes of the 

letters and convert it into editable 
text. 

 Intelligent Robots − Robots square 

measure able to perform the 

directions given by somebody's. 

 

Fig 1.2 Relation between NN, AI, ML, DL 

 
 

Need for Artificial Intelligence: 

 
 To produce skilled systems that 

exhibit intelligent behavior with the 

potential to be told, demonstrate, 

justify and recommendation its 

users. 
 Helping machines realize solutions 

to complicated issues like humans do 

and applying them as algorithms 
during a computer-friendly manner. 
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Machine Learning 

It is AN application of computing 
that gives the AI System with the power to 

mechanically learn from the atmosphere and 

applies that learning to create higher  
choices. There square measure a spread of 

algorithms that Machine Learning uses to 

iteratively learn, describe and improve 
knowledge so as to predict higher outcomes. 

These algorithms use applied mathematics 

techniques to identify patterns and so 

perform actions on these patterns. 
ML is one amongst the foremost 

exciting technologies that one would have 

ever stumble upon. because it is obvious 
from the name, it provides the pc that that 

makes it additional the same as humans. Key 

to the method of machine learning is neural 

networks. These square measure brain- 
inspired networks of interconnected  layers 

of algorithms, referred to as neurons, that 

feed knowledge into one another, and which 
might be trained to hold out specific tasks by 

modifying the importance attributed to 

computer file because it passes between the 
layers. 

During coaching of those neural 

networks, the weights connected to 

completely different inputs can still be 
varied till the output from the neural  

network is extremely getting ready to what's 

desired, at that purpose the network can have 
'learned' a way to perform a specific task. A 

set of machine learning is deep learning, 

wherever neural networks square measure 
distended into sprawling networks with an 

enormous range of layers that square 

measure trained victimization large amounts 

of information. it's these deep neural 
networks that have fuelled the present 

discovery within the ability of laptops to 

hold out task like speech recognition and 
computer vision. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.3 Classification of ML 

Supervised Learning 

In supervised learning, the target is to return 

up with a mapping perform (f) that may best 

describe the {input knowledge|input 

file|computer file} (x) to conclude the output 

data (Y). recognize|we all know} x and that 
we know Y. But, we've to seek out the 

mapping perform (f) that may deliver the 

goods a precise level of performance. Then, 
we are able to apply the mapping perform (f) 

to new knowledge to realize similar results. 

coaching knowledge is employed to seek out 
the perform f. 

Y=f(x) 
There square measure 2 varieties of 
supervised Machine Learning problems: 

Classification and Regression counting on 

the sort of output variable. If the output 
variable is categorical, then it's a 

classification downside. 

Unsupervised Learning 

Unsupervised machine learning doesn't 

assume an accurate set of output “Y”. There 
aren't any outputs. The target here is to gift 

the foremost fascinating structure that best 

describes the computer file. There square 

measure 2 varieties of unsupervised  
Machine Learning problems: clump and 

Association. 

Reinforcement Learning 
Unlike supervised cubic centimeter 

and unsupervised cubic centimeter, 

reinforcement learning is concentrated on 
finding the most effective path to require 

during a state of affairs to maximise reward 

during a state of affairs. the choice is created 
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consecutive. on every step the rule takes on 

the trail to total reward, it'll either have a 

positive or a negative reward. the entire 

reward is that the total of all positive and 
negative rewards on the trail. The goal is to 

seek out the most effective path that 

maximizes the reward. 

 

2. LITERATURE REVIEW 

 

Face recognition is a crucial analysis 
downside in various fields and disciplines. 

This as a result of face recognition, in extra 

to having various sensible applications like 
bankcard identification, access management, 

Mug shots looking out, security watching, 

and closed-circuit television, could be a 
elementary human behaviour that's essential 

for effective communications and 

interactions among individuals. a proper 

technique of classifying faces was initial 
projected in. The author projected 

assembling facial profiles as curves, finding 

their norm, then classifying alternative 
profiles by their deviations from the norm. 

 

[9]This classification is multi-modal, i.e. 

leading to a vector of freelance measures 

that would be compared with alternative 
vectors during a info. Progress has advanced 

to the purpose that face recognition systems 

area unit being incontestible in real-world 
settings. The fast development of face 

recognition is because of a mixture of 

factors: active development of algorithms, 

the supply of an outsized databases of facial 
pictures, and a technique for evaluating the 

performance of face recognition algorithms. 

within the literatures, face recognition 
downside is developed as: given static (still) 

or video pictures of a scene, determine or 

verify one or a lot of persons within the 
scene by comparison with faces hold on 

during a info.[9] once comparison person 

verification to face recognition, there area 

unit many aspects that take issue. First, a 
shopper – a licensed user of a private 

identification system assumed to be co- 

operative associate degreed makes an 
identity claim. Computationally this implies 

that it's not necessary to consult the whole 

set of info pictures (denoted model pictures 

below) so as to verify a claim. associate 
degree incoming image (referred to as a hunt 

image) is therefore compared to alittle range 

of model pictures of the person whose 

identity is claimed and not, as within the 

recognition situation, with each image (or 

some descriptor of associate degree image) 
during a doubtless giant info. Second, 

associate degree automatic authentication 

system should operate in near-real time to be 
acceptable to users. Finally, in recognition 

experiments, solely pictures of individuals 

from the coaching info area unit given to the 
system, whereas the case of associate degree 

slicker (most doubtless a antecedently 

unseen person) is of utmost importance for 

authentication. Face recognition could be a 
biometric approach that employs machine- 

controlled strategies to verify or 

acknowledge the identity of a living person 
supported his/her physiological 

characteristics. In general, a biometric 

authentication system makes use of either 
physiological characteristics (such as a 

fingerprint, iris pattern, or face) or behaviour 

patterns (such as hand-writing, voice, or 

key-stroke pattern) to spot someone. due to 
human inherent affectionateness of his/her 

eyes, some individuals area unit reluctant to 

use eye identification systems. Face 
recognition has the advantage of being a 

passive, non intrusive system to verify 

identity during a “natural” and friendly 

manner. In, face recognition was performed 
by severally matching templates of 3 facial 

regions (eyes, nose and mouth). The 

configuration of the elements throughout 
classification was at liberty since the system 

didn't embody a geometrical model of the 

face. the same approach with an extra 
alignment stage was projected in. In, a 

geometrical model of a face was enforced by 

a 2nd elastic graph. the popularity was 

supported rippling coefficients that were 
computed on the nodes of the elastic graph. 

though various strategies are projected to 

resolve such issues and have incontestible 
important promise, the difficulties still stay. 

For these reasons, the matching performance 

in current automatic face recognition is 
comparatively poor compared thereto 

achieved in fingerprint and iris matching, 

nonetheless it's going to be the sole on the 

market mensuration tool for associate degree 
application.[9] 

Error rates of 2-25% area unit 

typical. it's effective if combined with 

alternative biometric measurements. Current 
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systems work alright whenever the take a 

look at image to be recognized is captured 

underneath conditions almost like those of 

the coaching pictures. However, they're not 
strong enough if there's variation between 

take a look at and coaching pictures. 

Changes in incident illumination, head pose, 
facial features, hairstyle (include facial hair), 

cosmetics (including eyewear) and age, all 

confound the simplest systems these days. 
As a general rule, we have a tendency to 

might reason approaches wont to deal with 

variation in look into 3 kinds: invariant 

options, canonical forms, and variation- 
modeling. the primary approach seeks to 

utilize options that area unit invariant to the 

changes being studied. as an example, the 
Quotient Image is (by  construction) 

invariant to illumination and should be wont 

to acknowledge faces (assumed to be 
Lambertian) once lighting conditions 

modification. 

3. PROPOSED METHOD 

Methodology 

For implementing this project we have to 

install opencv, CMake and dlib. 

 
OpenCV: OpenCV (Open source Computer 

vision) is a library of programming functions 

principally geared toward period pc vision. 
The library is cross-platform and free to be 

used underneath the ASCII text file BSD 

license.It supports some models from deep 
learning frameworks like TensorFlow, 

Torch, PyTorch (after changing to Associate 

in Nursing ONNX model) and Caffe in step 

with an outlined list of supported layers. 
OpenCV is written in C++ and its primary 

interface is in C++, however it still retains a 

less comprehensive although in depth older 
C interface. There are bindings in Python, 

Java and MATLAB/OCTAVE. The API for 

these interfaces are often found within the 

on-line documentation. 
Dlib: Dlib is a general purpose cross- 

platform software library written within the 

artificial language C++. Its style is heavily 

influenced by concepts from design by 
contract and component-based software 

engineering. Thus it is, initial and foremost, 

a group of independent software 

components. It is open-source 

software released under a Boost Software 

License. 

 

Dlib Installation: 
Step 1: Install Visual Studio 2015 Step 

2: Install CMake v3.8.2 

Step 3: Install Anaconda 3 

Step 4: Download Dlib 

Download Dlib v19.6 

from http://dlib.net/files/dlib-19.6.zip 

 

Step 5: Build Dlib library 

 
The following commands are to be run on 
the command prompt. 

 
 

1 cd dlib-19.6\ 

2 mkdir build 

3 cd build 

Dlib will be installed within dlib- 

19.6\build\install directory. We will use 

CMake to build Dlib examples but you can 

use Visual Studio too. This directory (dlib- 
19.6\build\install) contains include and 

library folders which you can specify in 

Visual Studio to build projects using Dlib. 
CMake looks for a file named 

dlibConfig.cmake within directory dlib_DIR 

to find Dlib’s include and library directories. 

 

Step 6: Update user environment 

variable – dlib_DIR 

 
This environment variable is needed for 

CMake to find out where Dlib is installed. 
 

1. Press Windows Super key, search for 

“environmentvariables”. 

 

2. Click Environment Variables in System 
Properties window. 
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3. Click New in “User Variables” (in upper 

half of window). 

4. Under variable name write dlib_DIR and 

under variable value write full path to 
directory dlib- 

19.6\build\install\lib\cmake\dlib 

On my machine path is: 

D:\programming\dlib- 
19.6\build\install\lib\cmake\dlib 

This directory contains file 

“dlibConfig.cmake”. This is used by 
CMake to configure dlib_LIBS and 

dlib_INCLUDE_DIRS variables to 

generate project files. Before assigning 
the value to variable dlib_DIR make 

sure that this path has file 

dlibConfig.cmake. 

5. Now click ok to save and close 
environment variables window. 

 
Support Vector Machine: 

Support vector machines (SVMs) 

are formulated to solve a classical two class 

pattern recognition problem. We adapt SVM 

to face recognition by modifying the 
interpretation of the output of a SVM 

classifier and devising a representation of 

facial images that is concordant with a two 
class problem. Traditional SVM returns a 

binary value, the class of the object. 

To train our SVM algorithm, we 
formulate the problem in a difference space, 

which explicitly captures the dissimilarities 

between two facial images. This is a 

departure from traditional face space or 
view-based approaches, which encodes each 

facial image as a separate view of a face. In 

difference space, we are interested in the 
following two classes: the dissimilarities 

between images of the same individual, and 

dissimilarities between images of different 

people. These two classes are the input to a 
SVM algorithm. 

A SVM algorithm generates a 

decision surface separating the two classes. 
For face recognition, we re-interpret the 

decision surface to produce a similarity 

metric between two facial images. This 
allows us to construct face-recognition 

algorithms. The work of Moghaddam uses a 

Bayesian method in a difference space, but 

they do not derive a similarity distance from 
both positive and negative samples. We 

demonstrate our SVM-based algorithm on 

both verification and identification 

applications. 

In identification, the algorithm is 

presented with an image of an unknown 
person. The algorithm reports its best 

estimate of the identity of an unknown 

person from a database of known 

individuals. In a more general response, the 
algorithm will report a list of the most 

similar individuals in the database. In 

verification (also referred to as 
authentication), the algorithm is presented 

with an image and a claimed identity of the 

person. The algorithm either accepts or 
rejects the claim. Or, the algorithm can 

return a confidence measure of the validity 

of the claim. 

SVM is a binary classification 
method that finds the optimal linear decision 

surface based on the concept of structural 

risk minimization. The decision surface is a 
weighted combination of elements of the 

training set. These elements are called 

support vectors and characterize the 

boundary between the two classes. The input 
to a SVM algorithm is a set {( XI, Yi) } of 

labeled training data, where XI is the data 

and Yi = -1 or 1 is the label. The output of a 
SVM algorithm is a set of Ns support 

vectors SI, coefficient weights ai, class 

labels Yi of the support vectors, and a 
constant term b. The linear decision surface 

is 

w· z +b = 0 
A facial image is represented as a 

vector with the help of face space. Face 

space can be the original pixel values 

vectorized or another feature space; for 

example, projecting the facial image on the 
eigenvectors generated by performing PCA 

(ponent analysis based algorithm) on a 

training set of faces [6] (also referred to as 
eigenfaces). We write PI ~ P2 if PI and P2 

are images of the same face, and PI !~ P2 if 

they are images of different faces. 

To avoid confusion we adopted the 
following terminology for identification and 

verification. The gallery is the set of images 

of known people and a probe is an unknown 
face that is presented to the system. In 

identification, the face in a probe is 

identified. In verification, a probe is the 
facial image presented to the system whose 

identity is to be verified. The set of unknown 

faces is call the probe set. 
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Architecture: 
 

 

Fig 3.1 Architecture of SVM 

Applications of SVM: 

SVMs can be used to solve various real- 
world problems: 

 

 SVMs are helpful in text and 
hypertext  categorization,  as 

their  application  can 

significantly reduce the need for 
labeled training instances in 

both the  standard inductive 

and transductive settings. Some 

methods for shallow semantic 
parsing are based on support 

vector machines. 

 Classification of images can 

also be performed using SVMs. 
Experimental results show that 

SVMs achieve significantly 

higher search accuracy than 
traditional query refinement 

schemes after just three to four 

rounds of relevance feedback. 

This is also true for image 
segmentation systems, including 

those using a modified version 

SVM that uses the privileged 
approach as suggested by 

Vapnik. 

 Classification of satellite data 

like SAR data using supervised 
SVM. 

 Hand-written  characters   can 

be recognized using SVM. 

 The SVM algorithm has been 
widely applied in the biological 

and other sciences. They have 

been used to classify proteins 

with up to 90% of the 

compounds classified 

correctly. Permutation 

tests based on SVM weights 
have been suggested as a 

mechanism for interpretation of 

SVM models. Support-vector 
machine weights have also been 

used to interpret SVM models 

in the past. Posthoc 
interpretation of support-vector 

machine models in order to 

identify features used by the 

model to make predictions is a 
relatively new area of research 

with special significance in the 

biological sciences. 

 
4. CONCLUSION AND 

FUTURE SCOPE 

 

4.1 Conclusion 

In this project we have applied the 

concept of face recognition in order to 

identify the students who participated in the 
rally. It is an automated system which 

detects the student’s face in the CCTV 

footage and displays their details like name, 
roll number, year and branch on the screen. 

For this we used Support Vector Machine 

algorithm because it is widely used in 
classification problems. With the help of this 

project participation of students in the rally’s 

can be reduced. 
 

4.2 Future Scope 

This project requires more number 

of images of each person in order to train the 

system. This issue can be figured out in 
future. As the facial features of people can 

be changed over a period of time the dataset 

has to updated periodically. 
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ABSTRACT 

 
The main objective of the project is to help the government in such a way that they 

can estimate the amount of resources needed to help and support the people that are 

affected by the disaster and can easily identify the type of disaster that happened. 

This analysis model will analyze the impact using the image of disaster that was 

captured. The typical model that best suited for the problem statement is 

convolution neural network because the model will require only an image of the 

particular disaster to predict its type and estimate the impact of the 

disaster.Hereafter, the government no need to collect any set of data to estimate the 

impact of the disaster, the image of the disaster is sufficient to predict it. With the 

help of this model, the government will prepare a report for the required resources 

to help the people on time. This model can predict the following characteristics. 

1. Type of disaster i.e., flood, earthquake, forest fire 

 

2. Impact of disaster i.e., high , low 
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1. INTRODUCTION: 

CHAPTER-1 

INTRODUCTION 

A disaster is an event, located in time and space, that produces the conditions whereby the 

continuity of the structure and processes of social units become problematic. Natural disasters 

are catastrophic events that are caused by weather and geological phenomena and these disasters 

can cause damage to infrastructure or even injuries and death. Floods, earthquakes, hurricanes, 

volcanic eruptions, and tsunamis are among most frequent phenomenons and can even affect the 

political and economical state of a country. Scientists work hard to predict disasters and 

minimize their negative influence on everyday life. 

Natural disasters will also cause a huge economic burden. From 2000 to 2009, natural 

disasters caused $891 billion in damage worldwide. The high cost of natural disasters is 

attributed to their destruction of expensive and essential infrastructure (e.g., roads and buildings). 

In terms of health and economic losses, low-income countries are disproportionately affected by 

natural disasters. Even though high-income countries have higher industrial damage when 

natural disasters occur, the proportion of losses in relation to the gross national product 

demonstrates a higher financial burden for low-income countries. This increases foreign aid 

dependency for low-income countries since they need additional funding for reconstruction and 

economic recovery efforts. 

Disaster management largely refers to the systematic organisation and management of 

institutional roles and responsibilities in dealing with emergencies. This may involve actions, 

plans and arrangements organised before, during and after a disaster situation through 

coordination among different actors such as governmental and non-governmental organisations 

(NGOs), communities and the private sector. These actions and arrangements are generally 

divided into four phases of a disaster management cycle, comprising prevention and mitigation, 

preparedness, response and relief or recovery. Conceptually, it is also difficult to separate these 

phases as they may not be neatly distinguishable from each other. Disaster management, 

therefore, is seen here as a complex and nonlinear phenomenon that involves multiple processes 

of active coordination and collaboration of active between different actors and institutions to 

https://www.sciencedirect.com/topics/social-sciences/gross-national-product
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build capacities during all phases of the disaster management cycle in order to minimise the 

impacts of hazards, save lives, improve livelihoods and protect valuable assets and infrastructure 

.A natural hazard is a threat of a naturally occurring event will have a negative effect on humans. 

This negative effect is what we call a natural disaster. In other words when the hazardous threat 

actually happens and harms humans, we call the event a natural disaster. 

Natural disasters are out of human control but the consequences of natural disasters 

overlap with the consequences of war or combat. In both contexts, there is human suffering 

caused by damage to life, personal property, and infrastructure. Families are displaced and 

victims lose shelter. This is complicated further by immense shortages of food and drinking 

water. Several medical and psychological problems among the victims are major offshoots of 

natural disasters. 

The lack of a common terminology to identify the scale is a major issue in disaster related 

information management and processing. This can lead to inconsistent reliability and poor 

interoperability of different disaster data compilation initiatives. The nature of the disaster 

whether it is primary or secondary is a main issue that raises problems in distinguishing one 

disaster from the other. One disaster may lead to another disaster resulting in conjoint disaster 

records and therefore the separation of the impact of one type of disaster from the other can be 

problematic. 

China, India and the United States are among the countries of the world most affected by 

natural disasters. Natural disasters have the potential to wreck and even end the lives of those 

people who stand in their way. However, whether or not you are likely to be affected by a natural 

disaster greatly depends on where in the world you live, as some countries are more prone to 

natural disasters than others. The only thing we can do is well prepared with the resources that 

save the lives of the people. There are many scientific instruments available to predict the natural 

impact of the disaster before it comes but there is no such thing that will measure the impact of 

that disaster after it comes , the model is developed to help the people to pass the level of impact 

to the government to get resources. To address the above concerns we develop a project Natural 

Disaster Analysis using Artificial Intelligence. The main intention of our project is to help the 

government in such a way they can estimate the amount of resources needed to help and support 
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the people that are affected by the disaster and can easily identify the type of disaster that 

happened. The typical model that best suited for the problem statement is convolutional neural 

network because the model will require only an image of the particular disaster to predict its type 

and estimate the impact of the disaster. With the help of the model, the government will prepare 

for the resources and help the people on time without any dead loss. The CNN model is feeded 

with the large amount of disaster images with respect to the frequent disaster countries and the 

model is also tested on new data to estimate its accuracy. 

1.2 OBJECTIVES OF THE PROJECT: 

Following are the objectives for the Natural Disaster Analysis: 
 

● To identify the type of disaster i.e., Flood, EarthQuake, Forest Fire. 

● Impact of Flood i.e High , Low. 

● Impact of Earthquake i.eHigh , Low. 

● Impact of Forest Fire i.eHigh , Low. 

1.3 PROBLEM STATEMENT: 
 

The problem statement is Natural disaster analysis using artificial Intelligence. The problem 

statement was raised to help the affected people in disaster by letting the government know about 

the level of impact. The problem statement has the time constraint, if the model took a long time 

to feed input and to predict, then the problem becomes fatal. We have to minimize the time 

required to give input, the immediate way to feed the input is to provide the input as an image. 

The model that best suited for image processing is convolutional neural network. It will remove 

the noise from the image and capture the useful information from the image using the future 

detectors. The problem statement will depict two things to predict using the model, one is to find 

the type of natural disaster and second one is to predict the level of impact of the particular 

disaster. By finding out what type of impact it is and we can easily send the necessary resources. 

Generally we can use sensors for detecting the disaster impact but it may also have technical 

issues or errors but when we use images the accuracy will be more.The AI model for Natural 

Disaster Analysis will predict more accurately and the government can send the resources 

properly to the people at the correct time. 
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CHAPTER-2 

LITERATURE REVIEW 

Lindell and Prater (2003) outline the importance of determining the impact and the affected 

agents in natural disasters. First, that information is useful for policy makers, as they can know 

the need for external assistance and which may be more effective; second, specific segments of 

affected can be identified, e.g. how low income household are affected, etc); and third, it may be 

also useful for planning assistance for natural disasters and the potential consequences. Lindell 

and Prater (2003) also outline how the impact of natural disasters should take into account other 

mechanisms, such as mitigation practices, emergency preparedness, assistance, etc, to determine 

the real impact [1]. 

One of the main questions regarding the impact of natural disaster on households or 

localities is how random they may be.. In addition, Donner (2007), analyzed the effects of 

tornadoes in the US and found that the effects are not random, because some factors such as  

environmental, organization, demographic and technological have an incidence on the impact of 

such events [2]. 

The growing incidence of natural disasters is highly correlated to the increasing 

vulnerability of households and communities in developing countries, as previous socioeconomic 

vulnerabilities may exacerbate the impact of a natural disaster, making more difficult the process 

of recovery (Vatsa and Krimgold, 2000). Thus, the impact of such events could result in an 

immediate increase in poverty and deprivation. The literature has been even contradictory to 

some extent. Vatsa and Krimgold, 2000 have argued that the long term impact on growth of 

natural disasters is negative [3]. 

while Skidmore and Toya (2002) argue that such disasters may positively impact growth 

in the long run as there is a reduction to returns of physical capital but an increase in human 

capital leading to higher growth for the US coastal regions finds that hurricanes decrease the 

county's growth initially by 0.8 per cent, while recovering after 0.2 per cent. This author also 

finds for Central America and the Caribbean that the impact from a destructive hurricane is a 

reduction of 0.8 percent of growth [4]. 
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Latin America is a region prone to natural disasters and the consequences are still to be 

understood given that new databases are emerging. For example, Auffret (2003) found that the 

impact of natural disaster on Latin America and the Caribbean is very significant, especially for 

the Caribbean the volatility of consumption is higher than in other regions of the world, where 

inadequate risk-management mechanisms have been available in the region. The geographical 

conditions of the continent make it more prone to natural events of severe intensity, but also part 

of the impact derives from the vulnerability derived from levels of socioeconomic development 

and the inadequate risk management. Thus, in addition to the fact that the region has been 

constantly hit by several natural disasters, as hurricanes, drought, floods and earthquakes,1 which 

together with the fact that poverty and inequality are recurrent make this area an interesting field 

for the analysis of welfare related issues to natural disaster shocks [5]. 

Dercon, 2004 and 2005 studies have analyzed the impact at the local level caused by 

natural disasters, and mostly focus on village effects with impact at the household level. The idea 

here in this paper is to separate the effects that a shock introduced by the natural disaster may 

have on local social indicators such as the Human Development Index and poverty levels [6]. 

Strobl, 2008a studies have analyzed the impact of a natural disaster may also cause 

inequalities. The poor, who suffer from income fluctuations, and also have limited access to 

financial services, in the aftermath of a disaster may be more prone to reduce consumption and 

have a decreasing shock in other household indicators as a consequence. In addition, there are a 

number of non poor, or close to be, who are not insured against those risks, and then may fall 

into poverty as a consequence of decapitalizing when coping with the shock, depending on the 

impact and likelihood of falling into poverty of the initial stock assets and coping mechanisms. 

Moreover, vulnerability to natural disasters is a complex issue, as it is determined by the 

economic structure, the stage of development, prevailing of social and economic conditions, 

coping mechanism, risk assessment, frequency and intensity of disasters, etc. The impact on the 

poor could be losing access to some basic services, reversals in accumulation of physical and 

human capital, and perhaps an increase in child labor and criminal activities [7]. 

The availability of some mechanisms that can be used for coping when natural disasters 

occur may make a difference on the magnitude of the impact on social indicators at local and 
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household levels. For example,Toya, H. and Skidmore, M. (2007) shows that conditional cash 

transfers availability previous to a disaster serve as a safety net for those exposed to the disaster, 

while those uninsured and vulnerable non extremely poor use as coping mechanism an increase 

in child labor, and savings in nutrition and school costs [8]. 

Alpizar (2007) also finds that access to formal financial services mitigates the negative 

effects from natural disaster shocks for farmers in El Salvador, as it leads to more efficient 

production. He finds that institutions, higher education and trade openness, as well as strong 

financial sectors and smaller governments are important determining the impact that natural 

disasters have on development at the international level [9]. 

According to ISDR 2002. Disaster risk is a potential factor in many development 

projects. Environmental hazards can affect a project area, with socio-economic consequences for 

the project’s target populations. Development projects can increase or reduce the risk of natural 

disaster, through their impact on social resilience and the natural environment. By understanding 

and anticipating future hazard events, communities, public authorities and development 

organisations can minimise the risk disasters pose to socio-economic development. 

Understanding the interactions between projects and environmental hazards is crucial  in 

ensuring the sustainability of development gains. Thus the growing acceptance of sustainable 

development as an overarching policy goal has rightly stimulated interest in assessing the impact 

of particular intervention on sustainable development at aggregate, sectoral or project levels. 

This sustainability objective is justified based on the fact that issues pertaining to the  

ecosystem’s capacity to tolerate and respond to population growth and other human induced 

stresses have become essential for sustainable management of natural resources and human 

livelihood systems related to them. Thus due to increased pressure on resources accompanied by 

evidence of environmental deterioration, poverty inequality, and general economic decline 

needed to be addressed in regards to the immediate or potential environmental damage and social 

consequence that may be associated [10]. 

Blaikie, P, Cannon, T,  Davis, I, & Wisner, B. (1994) analyze the components of different 

types of vulnerability and cite studies that make an effort to measure the potential physical, 

social and economic consequences of natural phenomena. Those who concentrate on physical 
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vulnerability analyze the impact on buildings, infrastructures and agriculture. For example, the 

Latin American’s Council on Applied Technology publishes vulnerability studies on the 

earthquake resistance of 50 types of structures. Those who focus on social vulnerability estimate 

the impacts on especially susceptible groups such as the poor, pregnant women and infants, the 

handicapped, children and youths. Those interested in economic vulnerability calculate the 

potential impacts on economic processes and assets [11]. 

According to Keipi and Tyson (2002), prevention and mitigation actions require a good 

understanding of natural threats, vulnerability and risk. For example, given the frequency of 

disaster events that have occurred in Latin America and the Caribbean, on many occasions, 

investments in prevention and mitigation in the affected countries were not adequate to withstand 

the natural threats [12]. 
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CHAPTER-3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

 
The methodology, depicted in the following figure, has been adopted for conducting Natural 

Disaster Analysis dataset classification experiments. 

 

 
 

 
 

 

Fig: 1. Data Analysis. 

The existing solution for the given problem is that the person wants to go to the affected area for 

finding the disaster's impact without the eye contact. There is no application to determine what 

type of natural disaster is it and how it has impacted the people. The government officials will do 

analysis after the disaster happens and the normal civilians are suffering this is very late. They 

will not send the resources at the correct time because they don’t know how much the impact has 

caused by chance. When the officials view the picture of the disaster they will manually decide 

the impact and they will order other peoples to send the resources. This leads to the great 

disadvantages to the civilians who are affected by the disaster without proper eye contact with 

the government or any NGO’s cannot determine how many resources to be sent to the affected 

area. This is considered as a great disadvantage if we send low resource to a highly impacted 

area or high resource to low impact area will lead to great lots of issues and may lead to wastage 

of resource or life threatening to the civilians affected. So when we use our AI model for Natural 

Disaster Analysis it will use drones to capture the images for predicting the impact of disaster. 
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The goal of our model is to choose an algorithm and it is related to the kind of problem we are 

facing (Regression or Classification).For our model we are facing a Classification Problem. It is 

often valuable to compare model improvement over different classification algorithms such as 

Convolutional Neural Networks(CNN) and Random Forest. 

3.1.1 Random Forest: 

Random forest is a supervised learning algorithm which is used for both classification as well as 

regression. But however, it is mainly used for classification problems. As we know that a forest 

is made up of trees and more trees means more robust forest. Similarly, a random forest 

algorithm creates decision trees on data samples and then gets the prediction from each of them 

and finally selects the best solution by means of voting. It is an ensemble method which is better 

than a single decision tree because it reduces the over-fitting by averaging the result. 

Overfitting is one critical problem that may make the results worse, but for the Random 

Forest algorithm, if there are enough trees in the forest, the classifier won’t overfit the model. 

The classifier of Random Forest can handle missing values, and the last advantage is that the 

Random Forest classifier can be modeled for categorical values. 

 
3.1.2 Working of Random Forest Algorithm: 

 

We can understand the working of Random Forest algorithm with the help of following steps 

 
● First, start with the selection of random samples from a given dataset. 

● Next, this algorithm will construct a decision tree for every sample. Then it will get the 

prediction result from every decision tree. 

● In this step, voting will be performed for every predicted result. 

● At last, select the most voted prediction result as the final prediction result. 

 
Overfitting occurs when the model has a high capacity which essentially memorizes the training 

data by fitting it closely. The problem is that the model learns not only the actual relationships in 

the training data, but also any noise that is present. A flexible model is said to have high variance 

because the learned parameters such as the structure of the decision tree will vary considerably 

with the training data. 
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The following figure  shows the process of randomly selecting features: 
 

 

 

 

Fig: 2. Working in Random Forest. 

 
Random forests is a machine learning regression method for classification that drives by 

constructing data into a multitude of decision trees at training time and outputting the class that  

is the mode of the classes output by individual trees . It is unexcelled in accuracy among current 

algorithms. It outputs classification efficiently on a large dataset. It can handle thousands of  

input attributes without variable deletion. It gives estimates of what variables are important in the 

classification. Random Forests grow many classification trees. To classify a new object from an 

input vector, put the input vector down each of the trees in the forest. Each tree gives a 

classification, and says the tree ’votes’ for that class. The forest chooses the classificat ion having 

the most votes. 
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The random forest is the ensemble of decision trees. Each decision tree, in the ensemble, 

processes the sample and predicts the output label in case of classification. Decision trees in the 

ensemble are independent. Each can predict the final response. 

In the next stage, with the random forest classifier created, we will make the prediction. 

The random forest prediction pseudocode is shown below: 
 

● Take the test features and use the rules of each randomly created decision tree to 

predict the outcome and store the predicted outcome (target). 

● Calculate the votes for each predicted target. 

● Consider the high voted predicted target as the final prediction from the random 

forest algorithm. 

 
The following figure shows the prediction of random forest after the random forest classifier  

was created. 

 

Fig: 3. Random Forest Prediction. 
 

From the above figure it was observed that finally the random forest chooses the classification 

having the most votes and in the same way in the random forest classifier, the higher the number 

of trees in the forest gives the high accuracy results. 

https://en.wikipedia.org/wiki/Decision_tree_learning
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3.1.3 Convolutional Neural Networks: 
 

A convolutional neural network (CNN) is a type of artificial neural network used in image 

recognition and processing that is specifically designed to process pixel data. CNN have their 

“Neurons” arranged more like those of the frontal lobe, the area responsible for processing visual 

stimuli in humans and other animals. The name “convolutional neural network” indicates that the 

network employs a mathematical operation called convolution. Convolution is a specialized kind 

of linear operation. Convolutional networks are simply neural networks that use convolution in 

place of general matrix multiplication in at least one of their layers. A convolutional neural 

network consisting of an input and an output layer, as well as multiple hidden layers. The hidden 

layers of a CNN typically consist of a series of convolutional layers that convolve with a 

multiplication or other dot product. All CNN models follow a similar architecture, as shown in 

the figure below. 

 
 

 

Fig: 4. Architecture of CNN. 

There is an input image that we’re working with. We perform a series convolution plus pooling 

operations, followed by a number of fully connected layers. If we are performing multiclass 

classification or for the categorical output the activation function is softmax. We will now 

explain each component in the above architecture. 

https://en.wikipedia.org/wiki/Convolution
https://en.wikipedia.org/wiki/Multilayer_perceptron#Layers
https://en.wikipedia.org/wiki/Dot_product
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The algorithm used to create our model is by Conventional Neural Network (CNN).This model 

follows various layers to extract the important features from the images. 

● Convolution Layer 

● Max Pooling  Layer 

● Flattening Layer 

● Full Connection Layer 

3.1.3.1 Convolution Layer: 

The main building block of CNN is the convolutional layer. Convolution is a mathematical 

operation to merge two sets of information. In our case the convolution is applied on the input 

data using a convolution filter to produce a feature map. There are a lot of terms being used so 

let’s visualize them one by one. 

In convolution the input image is convoluted with a feature detector or filter to get a 

feature map. The role of Feature Detector is to extract important features from the image by 

applying convolution operation the size of the image is reduced due that we may lose some 

information but feature detector helps us to extract main features. 

 

 

Fig: 5. Input for CNN. 

 
On the left side is the input to the convolution layer, for example the input image. On the right is 

the convolution filter, also called the kernel, we will use these terms interchangeably. This is  

called a 3x3 convolution due to the shape of the filter. We perform the convolution operation by 

sliding this filter over the input. At every location, we do element-wise matrix multiplication and 
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sum the result. This sum goes into the feature map. The green area where the convolution 

operation takes place is called the receptive field. Due to the size of the filter the receptive field  

is also 3x3. 

 
 

 

 

Fig: 6. Extracting Feature Map. 

 
 

Here the filter is at the top left, the output of the convolution operation “4” is shown in the 

resulting feature map. We then slide the filter to the right and perform the same operation, adding 

that result to the feature map as well. We continue like this and aggregate the convolution results 

in the feature map. Here’s an animation that shows the entire convolution operation. 

 

 

 

 

 

 
 

Fig: 7. Convolution Operation. 
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3.1.3.2 Max Pooling Layer: 

After a convolution operation we usually perform pooling to reduce the dimensionality. It is a 

technique in Conventional Neural Network to avoid overfitting of data and spatial invariance and 

also distortion in data.This enables us to reduce the number of parameters, which both shortens 

the training time and reduces overfitting. Pooling layers downsample each feature map 

independently, reducing the height and width, keeping the depth intact. The most common type 

of pooling is max pooling which just takes the max value in the pooling window. 

Contrary to the convolution operation, pooling has no parameters. It slides a window over 

its input, and simply takes the max value in the window. Similar to a convolution, we specify the 

window size and stride.In pooling operation, the very first step is to select a Pool Size by 

applying Max pooling operation we are neglecting 75 % of the unwanted information or data. As 

we are getting the maximum of pictures we are avoiding distortion, over fitting and spatial 

invariances. The group of Pooled feature maps is known as Pooling Layers. 

The following figure shows the result of max pooling using a 2x2 window and stride 2. 

Each color denotes a different window. Since both the window size and stride are 2, the windows 

are not overlapping. 

 

 

 
 

 

 

 

 

Fig: 8. Max Pooling Layer. 
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It was observed that the above window and stride configuration halves the size of the feature 

map. This is the main use case of pooling, downsampling the feature map while keeping the 

important information.It is important to keep in mind that in CNN architectures, pooling is 

typically performed with 2x2 windows and no padding. While convolution is done with 3x3 

windows and with padding. 

 
3.1.3.3 Flattening Layer: 

It converts the multi-dimensional pooled features map to single dimensional pooled layers. 

Flattening Layer is the input layer for Artificial Neural Networks. Remember that the output of 

both convolution and pooling layers are 3D volumes, but a fully connected layer expects a 1D 

vector of numbers. So we flatten the output of the final pooling layer to a vector and that 

becomes the input to the fully connected layer. Flattening is simply arranging the 3D volume of 

numbers into a 1D vector. 

The following figure shows how the flatten layer converts nD to 1D vectors. 
 

 
 

 
 

Fig: 9. Flattening Layer. 
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3.1.3.4 Full Connection Layer: 

Finally, after several convolutional and max pooling layers, the high-level reasoning in the 

neural network is done via fully connected layers. Fully connected layers connect every neuron 

in one layer to every neuron in another layer. Neurons in a fully connected layer have 

connections to all activations in the previous layer, as seen in regular (non-convolutional) 

Artificial Neural Networks. The flattened matrix goes through a fully connected layer to classify 

the images. 

We have three layers in the full connection step: 

1. Input layer 

2. Hidden layer 

3. Output layer 

 
Following is the manner in which these layers are laid. 

 

 

 

 

Fig: 10. Depicting the different layers of Neural Network. 

 
3.1.3.4.1 Input Layer: 

 
The input layer of a neural network is composed of artificial input neurons, and brings the initial 

data into the system for further processing by subsequent layers of artificial neurons. The input 

layer is the very beginning of the workflow for any Artificial Neural Networks.The input layer 

https://en.wikipedia.org/wiki/Artificial_neural_network
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should represent the condition for which we are training the neural network. Every input neuron 

should represent some independent variable that has an influence over the output of the neural 

network. In this layer weights are randomly initialized very close to zero but not equal to zero. 

 
3.1.3.4.2 Hidden layer: 

 
The hidden layer is the collection of neurons which has activation function applied on it and it is 

an intermediate layer found between the input layer and the output layer. The purpose of the 

hidden layer is to process the inputs obtained by its previous layer. So it is the layer which is 

responsible for extracting the required features from the input data. Also there can be multiple 

hidden layers in a Neural Network. 

So you must be thinking how many hidden layers have to be used for which kind of 

problem. Suppose that if we have data which can be separated linearly, then there is no need to 

use a hidden layer as the activation function can be implemented to the input layer which can 

solve the problem. But in case of problems which deal with complex decisions, we can use 3 to 5 

hidden layers based on the degree of complexity of the problem or the degree of accuracy 

required. That certainly does not mean that if we keep on increasing the number of layers, the 

neural network will give high accuracy. 

When the accuracy becomes constant or falls then we can add an extra layer. Also, we 

should also calculate the number of neurons in each network. If the number of neurons are less as 

compared to the complexity of the problem data then there will be very few neurons in the 

hidden layers to adequately detect the signals in a complicated data set. If unnecessary more 

neurons are present in the network then Overfitting may occur. Several methods are used till now 

which do not provide the exact formula for calculating the number of hidden layers as well as the 

number of neurons in each hidden layer. 

3.1.3.4.3 Output Layer: 

 
The output layer in a neural network is the last layer in the network and receives input from the 

last hidden layer. This layer compares the result with actual output and the predicted output. If 
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the actual output does not match with the predicted output then it back propagates and weights 

are optimized. This process will continue until we get the correct output and better accuracy. 

The following figure shows how the Convolutional Neural Networks will depict the activation 

function. 

 

 
Fig: 11.Depicting the Activation function for CNN. 

 
From the above figure  it was observed that the  x1,x2,x3,x4,x5,x6,. ................... xn are the inputs 

for the Convolutional Neural Networks  and wi1,wi2,wi3,wi4…........ win are the weights that are 

randomly initialized very close to zero but not equal to zero. 

 
The activation function used for our model is ‘Softmax’. The reason for choosing this 

activation function is our output should be in the form of categorical. As we know that for 

classification and for categorical output Softmax activation function is used. 

Soft max is often used in neural networks, to map the non-normalized output of a network to a 

probability distribution over predicted output classes. Softmax activation function decides, 

whether a neuron should be activated or not by calculating weighted sum and further adding bias 

with it and to build a multiclass classifier. 
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The following figure shows how the Convolutional Neural Network works for predicting the 

outputs. 

 

 
Fig: 12.. Convolutional Neural Networks Predicting the output. 

 
The above figure shows how the Convolutional Neural Networks predicts output for the given 

input image. There can be more than one hidden layers which are used for processing the inputs 

received from the input layers. We can improve our accuracy score by adding more Hidden 

Layers. Based on the Accuracy score the model will predict the correct output. 

3.2 IMPLEMENTATION: 

Python is an interpreted, high-level, general-purpose programming language created by Guido 

van Rossum and first released in 1991, Python's design philosophy emphasizes code readability 

with its notable use of significant whitespace. Its language constructs and object- oriented 

approach aim to help programmers write clear, logical code for small and large-scale projects. 

Python is dynamically typed and garbage-collected. It supports multiple programming 

paradigms, including procedural, object-oriented, and functional programming. Python is often 

described as a "batteries included" language due to its comprehensive standard library. 

https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Code_readability
https://en.wikipedia.org/wiki/Off-side_rule
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Dynamic_programming_language
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Standard_library
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Conventional, Pooling and flattening layers are all present in the keras layer and all imported 

using Conv2d is the class to add Convolutional Layer to the Neural Network model. 

Our project is implemented by using the following code. 

 

 
1. Importing Libraries: 

 

 
Sequential: 

The purpose of importing the Sequential method is for initializing our model. 

Dense: 

The purpose of importing the Dense method is for adding neurons to our model. 

Conv2D: 

This method creates a Convolutional Layer. Conventional, Pooling and flattening layers 

are all present in the keras layer and all imported using Conv2d is the class to add 

Convolutional Layer to the Neural Network model. 

MaxPooling2D: 

This method creates a max pooling layer, the only argument is the window size. We use  

a 2x2 window as it’s the most common. By default stride length is equal to the window 

size. 

The purpose of using MaxPooling2D layer is to add the pooling layers. 

Flatten: 

This method converts the multi-dimensional pooled features map to single dimensional 

pooled layers. After the convolution and pooling layers we flatten their output to feed 

into the fully connected layer. Flatten is the function that converts the pooled feature map 

to a single column that is passed to the fully connected layer. Dense adds the fully 

connected layer to the neural network. 
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2. Initializing the model: 
 

 
Initializing the cnn model by using the Sequential() method. 

 
 

3. Adding Convolutional Layer: 
 

 
 

Adding a convolutional layer by using the Conv2D() method. The first parameter 32 is 

the filter count, and the second one 3,3 is the filter size. That means we are using a 3x3 

filter. 

input_shape() method describes the output shape. Next parameter is the relu activation 

function. ReLU is the abbreviation of rectified linear unit, which effectively removes 

negative values from an activation map by setting them to zero. The purpose of an 

activation function is to add some kind of non-linear property to the function, which is 

a neural network.Without the activation functions, the only mathematical operation 

during the forward propagation would be dot-products between an input vector and a 

weight matrix. 

The following figure shows how the relu activation converts negative pixels to positive. 
 

 

Fig: 13. ReLU activation function 
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4. Adding Pooling Layer: 
 

 
 

The above code shows the MaxPooling layer. It has a pooling size parameter (2,2) 

denoting the pool size. 

5. Adding Flattening Layer: 

 

 
We can convert the multi-dimensional pooled features map to single dimensional 

pooled layers by using the Flatten() method. 

6. Adding Hidden Layer: 
 
 

 
We can add neurons by using the dense layer by calling Dense() method. 

 

Here we can add activation functions and output units. The activation function used for 

our model is Softmax and our output contains six categorical units. 

 
7. Compiling the model: 

 

 

Compiling the model will take three parameters: optimizer, loss, metrics.The optimizer 

controls the learning rate. We will be using ‘adam’ as our optimizer. Adam is generally a 

good optimizer to use for many cases. The Adam optimizer adjusts the learning rate 



AI For Natural Disaster Analysis 

Gudlavalleru Engineering College 24 

 

 

 

throughout training. We will use ‘categorical_crossentropy’ for our loss function. This is 

the most common choice for classification. We will use the ‘accuracy’ metric to see the 

accuracy score on the validation set when we train the model. 

 

8. Preprocessing the images: 
 
 

 

Keras provides the ImageDataGenerator class that defines the configuration for image 

data preparation and augmentation. This includes capabilities such as sample-wise 

standardization, Feature-wise standardization and saving augmented images to disk. 

 

 

Train_datagen and test_datagen methods are used for training and testing purposes. 

 
9. Training the Data: 

 

 
 

 

 

Now we will train our model. To train, we will use the ‘x_train’ function on our model 

with the following parameters: target_size, batch_size, class_mode. The first parameter 

defines the size of the target output. Second parameter denotes the subset size of our 

training example. Third parameter defines the type of label arrays that are returned. 
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10. 0. Testing the data: 
 
 

 
Now we will test our model. To train, we will use the ‘x_test’ function on our model 

with the following parameters: target_size, batch_size, class_mode. The first parameter 

defines the size of the target output. Second parameter denotes the subset size of our 

training example. Third parameter defines the type of label arrays that are returned. 

 

 
x_train.class_indices function is used when we expect to get the training labels in 

alphabetical order. If the validation set is already provided, you could use them instead of 

creating them manually. 
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x_test.class_indices function is used when we expect to get the testing labels in 

alphabetical order. If the validation set is already provided, you could use them instead of 

creating them manually. 

 

11. Evaluation of the model: 
 
 

 

For validation of data, we will use the test set provided to us in our dataset, which we 

have split into X_test and y_test. The number of epochs is the number of times the model 

will cycle through the data. The more epochs we run, the more the model will improve, 

up to a certain point. After that point, the model will stop improving during each epoch. 

For our model, we will set the number of epochs to 100. Accuracy score for our model is 

given below. 

 

 

 

 

 

We can save our model with .h5 extension. The purpose of this is not every time we run 

the epochs we can save the entire model in .h5 extension so that we can use it for 

anytime. 

 

The following is the code for predicting our model. 

 
1. Installing open-cv: 
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OpenCV (Open Source Computer Vision) is a library of programming functions 

mainly aimed at real-time computer vision. It mainly focuses on image 

processing, video capture and analysis including features like face detection and 

object detection. 

 

2. Importing Libraries: 
 

 

 

Cv2: 

 
This method creates a Convolutional Layer. Conventional, Pooling and flattening 

layers are all present in the keras layer and all imported using Conv2d is the class 

to add Convolutional Layer to the Neural Network model. 

 

numpy: 

 
Numpy is a general-purpose array-processing package. It provides a high-

performance multidimensional array object, and tools for working with these 

arrays. It is the fundamental package for scientific computing with Python. 

 

Load_model: 

 
We have to import load_model for loading our saved .h5 extension file. 

 
3. Loading the .h5 extension file: 

 
 

 

We can load our .h5 extension file by using load_model method. 
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4. Importing Packages for opening an image: 
 
 

 

tKinter: 

 
tkinter is the standard GUI library for Python. Python when combined with tkinter 

provides a fast and easy way to create GUI applications. Tkinter provides a 

powerful object-oriented interface to the Tk GUI toolkit.Tkinter provides various 

controls, such as buttons, labels and text boxes used in a GUI application. These 

controls are commonly called widgets. 

 

PIL: 

 
Python Imaging Library (PIL) is a free library for the Python programming 

language that adds support for opening, manipulating, and saving many different 

image file formats. 

 

ImageTk: 

 
The ImageTk module contains support to create and modify Tkinter BitmapImage 

and PhotoImage objects from PIL images and filedialog is used for the dialog box 

to appear when you are opening a file from anywhere in your system or saving 

your file in a particular position or place. This can be used everywhere Tkinter 
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expects an image object. The given image must have mode “1” pixels having value 

0 are treated as transparent and passed on to Tkinter. 

 

5. Code for opening a Image: 
 
 

 

The above is the code for opening an image from our library and we have to classify our 

input images by using the attribute index. In digital signal processing, spatial anti-aliasing 

is a technique for minimizing the distortion artifacts known as aliasing when representing 

a high-resolution image at a lower resolution. 

 

3.3 DATA PREPARATION: 

 
Data Collection was a big problem to us our team was not able to find out the correct data set 

which possessed images for better classification. Our team searched various online platforms 

which will provide data sets for training the model or analysis purpose but for our problem 

statement we were not able to find out the correct data sets. So we split our team in searching for 
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images and we searched images of all kinds. We collected the images not only from India but 

also from all over the world because the natural disaster impact will change from one region to 

another region. So our team collected different images from different areas and classified them 

into six different types to make our model more effective. The six different images that we 

classify are shown below. 

 

1. EarthQuakeHigh 

2. EarthQuakeLow 

3. FloodHigh 

4. FloodLow 

5. ForestFireHigh 

6. ForestFireLow 

 
The following are searches in images for our project from different areas. 

 
1. Flood in Chennai 

 
2. Flood in Kerala 

 
3. Flood in uttarakhand 

 
4. Flood in USA 

 
5. Flood in France 

 
6. Earthquake in Japan 

 
7. Earthquake in Indonesia 

 
8. Earthquake in Nepal 

 
9. Earthquake with low impact 

10.Forest fire at starting stage 
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The following figure shows the dataset of our Project as we classified the images into Forest Fire 

High. 

 

 

Fig: 14. Dataset for the Forest Fire High. 

 
The following figure shows the dataset of our Project as we classified the images into Earth 

Quake High. 

 

 
 

Fig: 15. Dataset for the Earthquake High. 
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CHAPTER-4 

RESULTS AND DISCUSSION 

We train our model with different kinds of algorithms. The model with the highest accuracy is 

going to be considered for the deployment purpose. We use different Classification algorithms 

like Random Forest and Convolutional Neural Networks. Out of these two algorithms, the 

Convolutional Neural Networks got the highest Accuracy Score. Now we have to explain when 

it is good to use Random Forests and when to use Neural Network and reasons for selecting the 

Convolutional Neural Networks for our model over a Random Forest. 

Random Forests(RF) and Convolutional Neural Networks(CNN) are different types of 

algorithms. The RF is the ensemble of decision trees. Each decision tree, in the ensemble, 

processes the sample and predicts the output label in case of classification. Decision trees in the 

ensemble are independent. Each can predict the final response. On the other hand the Neural 

Network is a network of connected neurons. The neurons cannot operate without other neurons 

they are connected to. Usually, they are grouped in layers and process data in each layer and 

forward to next layers. The last layer of neurons is making decisions. 

The Random Forests can only work with tabular data i.e data in a table format whereas 

the Neural Networks can work with many different data types like Tabular data, Images, Audio 

data, and Text data. In the case of tabular data, you should check both algorithms and select the 

better one. However, I would prefer Random Forests over Neural Network, because they are 

easier to use. In data preprocessing the Random Forests should work with missing and 

categorical data. To prepare data for Random Forests in python and sklearn packages you need to 

make sure that there are no missing values in your data and convert categorical data into 

numerical. Data preprocessing for Neural Networks requires filling missing values and 

converting categorical data into numerical and there is a need for feature scaling. When you have 

a dilemma on which one to use, Random Forests or Neural Networks. You should decide based 

on the data type that you have. You should use the Neural Network for Images, Audio and Text. 

The following figure shows the empirical results of comparison between Random Forest 

Convolutional Neural Networks with the 5-times repetition the lower the logloss the better. 

https://en.wikipedia.org/wiki/Decision_tree_learning
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Fig: 16. Comparing RF with CNN in terms of Accuracy. 

 
The model that best suited for image processing is Convolutional Neural Networks. It will 

remove the noise from the image and capture the useful information from the image using the 

future detectors. If you are going to work with tabular data, it is worth checking the Random 

Forests first because it is easier. As we are given input as image Convolutional Neural Networks 

will give better accuracy score and performance over Random Forest algorithm. 
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4.1 TKINTER: 

 
tkinter is the standard GUI library for Python. Python when combined with tkinter provides a fast 

and easy way to create GUI applications. tKinter provides various controls, such as buttons, 

labels and text boxes used in a GUI application. These controls are commonly called widgets. 

tkinter also offers access to the geometric configuration of the widgets which can organize the 

widgets in the parent windows. There are mainly three geometry manager classes. 

1. pack() method:It organizes the widgets in blocks before placing in the parent 

widget. 

2. grid() method:It organizes the widgets in a grid table like structure before placing in 

the parent widget. 

3. place() method:It organizes the widgets by placing them on specific positions 

directed by the programmer. 

 

 

 

 

Fig: 17. tKinter. 

 
The above figure is the tkinter interface in that the button open is used to extract the input from 

our library and later the model will predict the output label. 
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4.2 OUTPUT SCREENSHOTS: 

 
The following figures show the output screen shots of our project. 

 

 

 

Fig: 18. CNN Predicting Output as Forest Fire High. 
 
 

 

Fig: 19. CNN Predicting Output as Forest Fire Low. 
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Fig: 20. CNN Predicting Output as Flood Low. 
 
 

 

Fig: 21. CNN Predicting Output as Flood High. 
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Fig: 22. CNN Predicting Output as Earth QuakeLow. 
 
 

 

Fig: 23. CNN Predicting Output as Earth QuakeHigh. 
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5.1 CONCLUSION: 

CHAPTER-5 

CONCLUSION 

The natural disaster is the one which occurs without any scientist prediction. The time constraint 

and various parameters will not play any important role during this situation. The images play an 

important role because using these images we can send the resources at the right time by seeing 

the images. We can find out what type of impact it is and we can easily send the necessary 

resources. We can use sensors for detecting the disaster impact but it may also have technical 

issues or errors but when we use images the accuracy will be more. The AI model for Natural 

Disaster Analysis will predict more accurately and the government can send the resources 

properly to the people at the correct time. 

5.2 FUTURE SCOPE: 

Up to now we manually collect images from different sources and give those images as input to 

our model. Our model will predict the type of the disaster and the level of impact of that 

particular disaster. But there is a future scope where collecting the images from the satellites and 

training the model to predict the exact output because collecting the images from the satellites 

can have a high resolution and the level of the impact is identified correctly. So that this can help 

the government in such a way that they can estimate the amount of resources needed to help and 

support the people that are affected by the disaster and can easily identify the type of disaster that 

happened. 
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(An Autonomous Institute with Permanent Affiliation to JNTUK, 

Kakinada) 
 

Seshadri Rao Knowledge Village, Gudlavalleru 

 
Department of Computer Science and Engineering 

 
Program Outcomes (POs) 

 
Engineering Graduates will be able to: 

 
1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 
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6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12.  Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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The main objective of the project is to help the government in such a way that they can estimate the amount of resources 

needed to help and support the people that are affected by the disaster. The AI model for Natural Disaster Analysis will predict 

its type and estimate the impact of the particular disaster. With this the government can send the resources to the people at  the 

correct time. The typical model that best suited for the problem statement is Convolutional Neural Networks because the 

model will require only an image of the particular disaster to predict. 
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1. INTRODUCTION 

 
China, India and the United States are among the countries of the world most affected by natural disasters. 

These disasters have the potential to wreck and even end the lives of those people who stand in their way. There are 

many scientific instruments available to estimate the natural impact of the disaster before it comes but there is no 

such thing that will measure the actual impact of that disaster after it comes , the model is developed to help the 

people to pass the level of impact to the government in order to get resources. The nature of the disaster whether it  

is primary or secondary is a main issue that raises problems in distinguishing one disaster from the other. One 

disaster may lead to another disaster resulting in conjoint disaster records and therefore the separation of the impact 

of one type of disaster from the other can be problematic. 

 

To address the above concerns we developed a model called Artificial Intelligence for natural disaster 

analysis. The main purpose of this project is to identify the type of disaster and to help the government to estimate 

the amount of resources required to support the people those who are affected by the disaster. The disaster analysis 

model will analyze the disaster using the image of disaster that was captured. The CNN model is feeded with the 

large amount of disaster images with respect to the frequent disaster countries and the model is also tested on new 

data to estimate its accuracy. 

 
 
 

2. LITERATURE REVIEW 

 
Strobl, 2008a studies have analyzed the impact of a natural disaster may also cause inequalities. The poor, who 

suffer from income fluctuations, and also have limited access to financial services, in the aftermath of a disaster may 

be more prone to reduce consumption and have a decreasing shock in other household indicators as a consequence. 
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In addition, there are a number of non poor, or close to be, who are not insured against those risks, and then may fall 

into poverty as a consequence of decapitalizing when coping with the shock, depending on the impact and likelihood 

of falling into poverty of the initial stock assets and coping mechanisms. Moreover, vulnerability to natural disasters 

is a complex issue, as it is determined by the economic structure, the stage of development, prevailing of social and 

economic conditions, coping mechanism, risk assessment, frequency and intensity of disasters, etc. 

 

One of the main questions regarding the impact of natural disaster on households or localities is how 

random they may be.. In addition, Donner (2007)[1], analyzed the effects of tornadoes in the US and found that the 

effects are not random, because some factors such as environmental, organization, demographic and technological 

have an incidence on the impact of such events. 

 

Dercon, 2004 and 2005 studies have analyzed the impact at the local level caused by natural disasters, and 

mostly focus on village effects with impact at the household level. The idea here in this paper is to separate the 

effects that a shock introduced by the natural disaster may have on local social indicators such as the Human 

Development Index and poverty levels. 

 
 
 

3. METHODOLOGY 

 
The methodology, depicted in the following figure, has been adopted for conducting Natural Disaster Analysis 

dataset classification experiments. 

 
 

 

 
Fig 1. Data Analysis. 

 
The existing solution for the given problem is that the person wants to go to the affected area for finding the 

disaster's impact without the eye contact. They will not send the resources at the correct time because they don’t 

know how much the impact has caused by chance. This is considered as a great disadvantage if we send low 

resource to a highly impacted area or high resource to low impact area. So when we use our AI model for natural 

disaster analysis it will use drones to capture the images and it will use the images to predict the impact caused by 

the natural disaster. The goal of our model is to choose an algorithm and it is related to the kind of problem we are 

facing (Regression or Classification).For our model we are facing a Classification Problem. It is often valuable to 

compare model improvement over different classification algorithms such as Convolutional Neural Networks(CNN) 

andRandomForest. 3.1ConvolutionalNeuralNetworks: 

The algorithm used to create our  model is by Conventional Neural Network (CNN).This model contains various 
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layers to extract the important features from the images. The layers in the convolutional Neural Networks are  

shown below. 

 

● Convolution Layer 

 
● Max Pooling Layer 

 
● Flattening Layer 

 
● Full Connection Layer 

 
3.1.1 Convolution Layer: 

 
In convolution the input image is convoluted with a feature detector or filter to get a feature map. The role of 

Feature Detector is to extract important features from the image. 

 

3.1.2 Max Pooling Layer: 

 
After  a  convolution  operation  we perform pooling to reduce the dimensionality. It is a technique in the 

Conventional Neural Network to avoid overfitting. 

 

The following figure shows the result of max pooling using a 2x2 window. 

 
3.1.3 Flattening Layer:: 

 
It converts the multi-dimensional pooled features map to single dimensional pooled layers. Flattening is the input 

layer for Artificial Neural Networks. Flattening is simply arranging the 3D volume of numbers into a 1D vector. The 

following figure shows how the flatten layer converts nD to 1D vectors 

 

3.1.4 Full Connection Layer: 

 
The flattened matrix goes through a fully connected layer to classify the images. We have three layers in the full 

connection step: 

● Input layer 

● Hidden layer 

● Output layer 

 
3.1.4.1 Input Layer: 

 
The input of a neural network is composed of artificial input neurons, and brings the initial data into the system for 

further processing by subsequent layers of artificial neurons. Every input neuron should represent some 

independent variable that has an influence over the output of the neural network. In this layer weights are randomly 

initialized very close to zero but not equal to zero. 
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3.1.4.2 Hidden layer: 

 
The hidden layer is the collection of neurons which has activation function applied on it and used for extracting the 

required features from the input data. Also there can be multiple hidden layers in a Neural Network. When the 

accuracy becomes constant or falls then we can add an extra layer. Also, we should also calculate the number of 

neurons in each network. If the number of neurons are less as compared to the complexity of the problem data then 

there will be very few neurons in the hidden layers to adequately detect the signals in a complicated data set. If 

unnecessary more neurons are present in the network then Overfitting may occur. Several methods are used  till 

now which do not provide the exact formula for calculating the number of hidden layers as well as the number of 

neurons in each hidden layer. 

 

3.1.4.3 Output Layer: 

 
The output layer in a neural network is the last layer in the network and receives input from the last hidden layer. 

This layer compares the result with actual output and the predicted output. 

 

The following figure shows how the Convolutional Neural Network works for predicting the outputs. 

 

 
Fig 2. Convolutional Neural Networks Predicting the output 

 
We can improve our accuracy score by adding more Hidden Layers. Based on the Accuracy score the model will 

predict the correct output. 

 

3.2 Random Forest: 

 
Random forests is a machine learning regression method for classification that drives by constructing data into a 

multitude of decision trees at training time and outputting the class that is the mode of the classes output by 

individual trees . It is unexcelled in accuracy among current algorithms. It outputs classification efficiently on a 

large dataset. It can handle thousands of input attributes without variable deletion. It gives estimates of what 

variables are important in the classification. 
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Overfitting occurs when the model has a high capacity which essentially memorizes the training data by 

fitting it closely. Random Forests grow many classification trees. The forest chooses the classification having the 

most votes. The random forest prediction pseudocode is shown below: 

 

● Take the test features and use the rules of each randomly created decision tree to predict the outcome and 

store the predicted outcome (target). 

● Calculate the votes for each predicted target. 

● Consider the high voted predicted target as the final prediction from the random forest algorithm. 

 

 

 
4. RESULTS AND DISCUSSIONS 

 
We train our model with different kinds of algorithms. The model with the highest accuracy is going to be 

considered for the deployment purpose. We use different Classification algorithms like Random Forest and 

Convolutional Neural Networks. Out of these two algorithms, the Convolutional Neural Networks got the highest 

Accuracy Score. The Random Forests can only work with tabular data whereas the Neural Networks can work with 

many different data types as shown below: 

 
● Images 

● Audio 

● Text 

 
4.1 Output Screenshots: 

 
The following figures show the output screen shots of our project. 

 

 
Fig 3. CNN Predicting  as Forest Fire High Fig 4. CNN Predicting as Forest Fire Low 
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Fig 5. CNN Predicting  as Flood Low Fig 6. CNN Predicting as Flood High 

 

 
Fig 7. CNN predicting  an EarthQuake Low Fig 8. CNN predicting an EarthQuake High 

 

 

 

5. CONCLUSION 

 
The natural disaster is the one which occurs without any human prediction. The images play an important 

role for this prediction. because using these we can send the resources at the right time.We can also find out what 

type of impact it is and we can easily send the necessary resources. We can use sensors for detecting the disaster 

impact but it may also have technical issues or errors but when we use images the accuracy will be more. The AI 

model for Natural Disaster Analysis will predict more accurately and the government can send the resources 

properly to the people at the correct time. 

 
 
 

6. FUTURE SCOPE 

 
Up to now we manually collected images from different sources and gave those images as input to our 

model. Our model will predict the type of the disaster and the level of impact of that particular disaster. But there is 

a future scope where collecting the images from the satellites and training the model to predict the exact output 

because collecting the images from the satellites can have a high resolution. So that this can help the government in 

such a way that they can estimate the amount of resources needed to help and support the people that are affected by 

the disaster and can easily identify the type of disaster that happened. 
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                                   ABSTRACT 

 

 
Abalone is a shellfish considered a delicacy in many parts of the world. An excellent 

source of iron and pantothenic acid, and a nutritious food resource and farming in Australia, 

America and East Asia. 100 grams of abalone yields more than 20% recommended daily 

intake of these nutrients. The economic value of abalone is positively correlated with its 

age. Therefore, to detect the age of abalone accurately is important for both farmers and 

customers to determine its price. However, the current technology to decide the age is quite 

costly and inefficient. Farmers usually cut the shells and count the rings through 

microscopes to estimate the abalones age. 

 

Telling the age of abalone is therefore difficult mainly because their size depends 

not only on their age, but on the availability of food as well. Moreover, abalones sometimes 

form the so-called 'stunted' populations which have their growth characteristics very 

different from other abalone populations .This complex method increases the cost and limits 

its popularity. We are interested to predict the age of abalone by applying different machine 

learning regression techniques to increase the accuracy for the model. 
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CHAPTER-I 

INTRODUCTION 

 
1.1. Introduction 

Abalone is an excellent source of iron and pantothenic acid, is a nutritious food 

resource and farming in many parts of the world. 100 grams of abalone yields more than 

20% recommended daily intake of these nutrients. Abalones have long been a valuable 

food source for humans in every area of the world where a species is abundant. The meat 

of this mollusc is considered a delicacy in certain parts of Latin America (especially 

Chile), France, New Zealand, Southeast Asia, and East Asia (especially in China, 

Vietnam, Japan, and Korea). Abalone pearl jewellery is very popular in New Zealand and 

Australia, in no minor part due to the marketing and farming efforts of pearl companies. 

Unlike the Oriental Natural, the Akoya pearl, and the South Sea and Tahitian cultured 

pearls, abalone pearls are not primarily judged by their roundness. The inner shell of the 

abalone is an iridescent swirl of intense colors, ranging from deep cobalt blue and 

peacock green to purples, creams and pinks. Therefore, each pearl, natural or cultured, 

will have its own unique collage of colors. The shells of abalone are occasionally used in 

New Age smudging ceremonies to catch falling ash. They have also been used as incense 

burners. In the same way as shark fin soup or bird's nest soup, abalone is considered a 

luxury item, and is traditionally reserved for special occasions such as weddings and other 

celebrations. 

Farming of abalone began in the late 1950s and early 1960s in Japan and China. 

Since the mid-1990s, there have been many increasingly successful endeavours to 

commercially farm abalone for the purpose of consumption. Overfishing and poaching 

have reduced wild populations to such an extent that farmed abalone now supplies most  

of the abalone meat consumed. The principal abalone farming regions are China, Taiwan, 

Japan, and Korea. Abalone is also farmed in Australia, Canada, Chile, France, Iceland, 

Ireland, Mexico, Namibia, New Zealand, South Africa, Thailand, and the United States. 

The economic value of abalone is positively correlated with its age. Therefore, to detect 

the age of abalone accurately is important for both farmers and customers to determine its 

price. Determining the actual age of an abalone is a bit like estimating the age of a tree. 

Rings are formed in the shell of the abalone as it grows, usually at the rate of one ring per 

year. Getting access to the rings of an abalone involves cutting the shell. After polishing 
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and staining, a lab technician examines a shell sample under a microscope and counts the 

rings. Because some rings are hard to make out using this method, the researchers 

believed adding 1.5 to the ring count is a reasonable approximation of the abalones age. 

This complex method increases the cost and limits its popularity. Hence, researchers are 

interested in relating abalone age to variables like length, height and weight of the animal. 

If a reasonably accurate model could be found to predict the age of abalone, then the 

farmers would minimize the cost and customers would get the expected goods. 

1.1.1. Artificial Intelligence 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of 

computer science is Artificial Intelligence which is ready to create a new revolution in the 

world by making intelligent machines. The Artificial Intelligence is now all around us. It 

is currently working with a variety of subfields, ranging from general to specific, such as 

self-driving cars, playing chess, proving theorems, playing music, Painting, etc.AI is one 

of the fascinating and universal fields of Computer science which has a great scope in 

future. AI holds a tendency to cause a machine to work as a human. 

The objectives of AI research are reasoning, knowledge representation, planning, 

learning, natural language processing, realization, and ability to move and manipulate 

objects. There are long-term goals in the general intelligence sector. 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, 

artificial neural networks and methods based on statistics, probability, and economics, we 

use many tools. Computer science attracts AI in the field of science, mathematics, 

psychology, linguistics, philosophy and so on. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to 

think how smart human think. AI is a study of how human brain think, learn, decide and 

work, when it tries to solve problems. And finally this study outputs intelligent software 

systems. The aim of AI is to improve computer functions which are related to human 

knowledge, for example, reasoning, learning, and problem-solving. It is composed of 

1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 



Abalone Age Prediction Expending Physical Appearance: A Regression Problem 

3 
Gudlavalleru Engineering College 

 

 

5. Reasoning 
 

Fig 1: AI at the intersection of fields 

Applications of AI 

1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

1.1.2. Machine Learning 

The term Machine Learning was coined by Arthur Samuel in 1959, an American 

pioneer in the field of computer gaming and artificial intelligence and stated that “it gives 

computers the ability to learn without being explicitly programmed”. 

It is an application of artificial intelligence that provides the AI System with the 

ability to automatically learn from the environment and applies that learning to make 

better decisions. There are a variety of algorithms that Machine Learning uses to 

iteratively learn, describe and improve data in order to predict better outcomes. These 

algorithms use statistical techniques to spot patterns and then perform actions on these 

patterns. 
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Fig 2: ML is a subset of AI 

Initially, Machine Learning was just about pattern recognition. It was also defined 

as the ability of the computers to learn through an iterative process without being 

programmed explicitly. With increasing data day by day, and invent of big data, machine 

learning has taken a fresh turn. Now machine learning algorithms are able to 

automatically calculate highly complex calculations over big data. 

ML is one of the most exciting technologies that one would have ever come 

across. As it is evident from the name, it gives the computer that which makes it more 

similar to humans. Key to the process of machine learning is neural networks. These are 

brain-inspired networks of interconnected layers of algorithms, called neurons, that feed 

data into each other, and which can be trained to carry out specific tasks by modifying the 

importance attributed to input data as it passes between the layers. During training of 

these neural networks, the weights attached to different inputs will continue to be varied 

until the output from the neural network is very close to what is desired, at which point 

the network will have 'learned' how to carry out a particular task. A subset of machine 

learning is deep learning, where neural networks are expanded into sprawling networks 
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with a huge number of layers that are trained using massive amounts of data. It is these 

deep neural networks that have fuelled the current leap forward in the ability  of 

computers to carry out task like speech recognition and computer vision. 

The basics of machine learning comprise of learning from the environment, then 

applying that learning to make decisions. In order to do this effectively, there are  

categories of machine learning algorithms that make this possible. 

 

 

Fig 3: Types of learning algorithms in ML 

Supervised Learning 

In supervised learning, the objective is to come up with a mapping function (f) that 

will best describe the input data (x) to conclude the output data (Y). We know x and we 

know Y. But, we have to find the mapping function (f) that will achieve a certain level of 

performance. Then, we can apply the mapping function (f) to new data to gain similar 

results. Training data is used to find the function f. 

Y=f(x) 

There are two types of Supervised Machine Learning problems: Classification and 

Regression depending on the type of output variable. If the output variable is categorical, 

then it is a classification problem. 
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Unsupervised Learning 

Unlike Supervised Machine Learning, unsupervised machine learning does not 

assume a correct set of output “Y”. There are no outputs. The objective here is to present 

the most interesting structure that best describes the input data. There are two types of 

Unsupervised Machine Learning problems: Clustering and Association. 

Reinforcement Learning 

Unlike supervised ML and unsupervised ML, reinforcement learning is focused on 

finding the best path to take in a situation to maximize reward in a situation. The decision 

is made sequentially. Along each step the algorithm takes on the path to total reward, it 

will either have a positive or a negative reward. The total reward is the sum of all positive 

and negative rewards along the path. The goal is to find the best path that maximizes the 

reward. 

Deep Learning 

It is the next generation of Machine Learning. It’s a subset of Machine Learning. 

Deep Learning models can make their own predictions entirely independent of humans. 

Machine Learning models of the past still need human intervention in many cases to arrive 

at the optimal outcome. Deep Learning models use artificial neural networks. The design 

of this network is inspired by the biological neural network of the human brain. It analyses 

data with a logical structure similar to how a human would draw conclusions. 

 
1.2. Objectives of the project 

The objectives of the project are as following: 

 The problem aims to predict the age of abalones using their physical 

characteristics by using machine learning algorithms. 

 To find out the best indicators to forecast the rings, then the age of abalone. 

 In this study, a regression algorithm i.e, multiple linear regression have been 

considered for comparing the performance of independent and dependent 

variables. 

 Further, the model is implemented as a user-friendly Graphical User Interface 

(GUI) using Node-RED. 

 The method decreases the cost and increases its popularity. 

 Less time consuming. 
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1.3. Problem Statement 

The economic value of abalone is positively correlated with its age. Therefore, to 

detect the age of abalone accurately is important for both farmers and customers to 

determine its price. However, the current technology to decide the age is quite costly and 

inefficient. Farmers usually cut the shells and count the rings through microscopes to 

estimate the abalones age. Telling the age of abalone is therefore difficult mainly because 

their size depends not only on their age, but on the availability of food as well. Moreover, 

abalone sometimes form the so-called 'stunted' populations which have their growth 

characteristics very different from other abalone populations. This complex method 

increases the cost and limits its popularity. Our goal in this report is to find out the best 

indicators to forecast the rings, then the age of abalones. 

Predicting the age of abalone from physical measurements. The age of abalone is 

determined by cutting the shell through the cone, staining it, and counting the number of 

rings through a microscope -- a boring and time-consuming task. Other measurements, 

which are easier to obtain, are used to predict the age. Further information, such as 

weather patterns and location (hence food availability) may be required to solve the 

problem. 
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CHAPTER 2 

LITERATURE REVIEW 

 
Investigators are building new notions to conclude the age of abalone by altered 

methods. Let's say, marine natural scientist are spending the laboratory investigation to 

define the age of abalone, machine learning scientists are using classification procedure 

expending physical faces of abalone to define the age, econometricians and statisticians 

are also expending physical faces of abalone to define the age using different kinds of 

regression as well as clustering, and many other people are expending different 

techniques to detect the age of abalone. 

Naval natural scientist Takami, H. et al. [10] advanced an age determination way 

for larval and newly changed post-larval abalone Haliotis discuss hannai in a test site 

testing and resolute the age of field caught individuals. Day, R. W. et al. [6] developed a 

method where they assessed the potential of five fluorochromes in marking shells of the 

abalone 3 Haliotis rubra, using an immersion technique. Such marks are required to 'time 

stamp' the shells and thus determine whether shell layers are deposited regularly enough 

to be used to age abalone. They also reference that juvenile growth does not right the 

commonly used von Bertalanffy model and they present a modified deterministic 

Gompertz model for tagging data and three stochastic versions in which  asymptotic 

length is a random parameter. They use Kullback's informative mean to discriminate 

between models with respect to the fit to data. Siddeek, M. S. M., and Johnson, D. W. [9] 

define that length frequency data for Omani abalone (Haliotis mariae) from two zones 

(Sadh and Hadbin) of the Dhofar coast of the Sultanate of Oman were used to right von 

Bertalanffy development curves by ELEFAN, MULTIFAN and Non-Linear Least Square 

Fitting methods. The first two methods were directly applied to length-frequencies 

whereas the last method was used on the length modes determined by the MIX method. 

The growth stricture values by sex and area were not meaningfully different. 

Al-Daoud, E. [3] uses neural network technique to classify the number of rings 

using physical characteristics. Using the von Bertalanffy growth equation Bretos, M. [4] 

proposes a method to determine the age of abalone. Gurney, L. J., et al. [7] describe the 

stable oxygen isotopes procedure to determine the blacklip abalone Haliotis rubra in 

south-east Tasmania. However, Naylor, et al. [8] find that the method, variations in the 
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ratios of carbon isotopes, showed no consistent patterns and unlike some mosllusc, do not 

appear to be useful predictors of reproductive status at length. 

The abalone dataset was first published in 1995. Since then, copious amounts of 

research using many different algorithms and methods has been done, first among them 

being decision trees. In 1999, CLOUDS, a decision tree based algorithm was used to 

achieve a 26.4% accuracy on the abalone test dataset. Typically in classification 

problems, the algorithm for selecting a split point for the dataset at each internal node 

involves sorting the values of each numeric attribute, calculating the gini index (an 

evaluation metric for decision tree based classifiers) at each possible split point and 

selecting the split point with the minimum gini value. This brute force method was found 

to be computationally expensive and challenging. Thus, CLOUDS used a better approach 

called SSE in which the range of each attribute in the dataset was divided into intervals 

using quantiling techniques, an estimation of gini values at the boundaries of these 

intervals was made and compared with the minimum of the actual gini values at the 

boundaries. Thereafter, the brute force method was applied only in the intervals where the 

estimated gini value was less than the minimum gini value. This method was found to 

require at most only two read operations (opposed to the many needed for sorting 

technique implemented on smaller memories) on the dataset and was highly accurate in 

predicting the correct gini value as would be obtained by the brute force approach. 

However, using SSE did not lead to any significant improvement in classification 

accuracy or tree size for abalone dataset over the sorting technique, which obtained an 

accuracy of 26.3%. C4.5 is another decision tree technique which achieved only 21.5% 

accuracy. 
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CHAPTER 3 

PROPOSED METHOD 

 
3.1. METHODOLOGY 

Machine Learning is one of the most exciting technologies that one would have 

ever come across. As it is evident from the name, it gives the computer that which makes 

it more similar to humans. Key to the process of machine learning is neural networks. 

These are brain-inspired networks of interconnected layers of algorithms, called neurons, 

that feed data into each other, and which can be trained to carry out specific tasks by 

modifying the importance attributed to input data as it passes between the layers. 

 

Fig 4. Data Analysis 

Machine Learning open-source tools are nothing but libraries used in 

programming languages like Python, R, C++, Java, Scala, JavaScript, etc. to make the 

most out of Machine Learning algorithms. 

Keras: Keras is an open-source neural-network library written in Python. It is 

capable of running on top of TensorFlow. 

PyTorch: PyTorch is an open-source Machine Learning library for Python, based 

on Torch, used for applications such as natural language processing. 

TensorFlow: Created by the Google Brain team, TensorFlow is an open-source 

library for numerical computation and large-scale Machine Learning. 

Scikit-learn: Scikit-learn, also known as Sklearn, is a Python library which has 

become very popular for solving science, math, and statistics problems–because of its 

easy-to-adopt nature and its wide range of applications in the field of Machine Learning. 

Shogun: Shogun can be used with Java, Python, R, Ruby, and MATLAB. It offers 

a wide range of efficient and unified Machine Learning methods. 
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3.1.1. Regression 

Regression is a statistical method used in finance, investing, and other disciplines 

that attempts to determine the strength and character of the relationship between one 

dependent variable (usually denoted by Y) and a series of other variables (known as 

independent variables). These are of two types: 

1. Simple linear regression. (One dependent variable) 

2. Multiple linear regression. (More than one dependent variable) 

Regression Techniques:- 

There are various kinds of regression techniques available to make predictions. These 

techniques are mostly driven by three metrics (number of independent variables, type of 

dependent variables and shape of regression line). 

 

Fig 5.Types of Regression Techniques 

Types of Regression:- 

There is a distinct list of regression algorithms you can use them well in any data 

problem of regression type. They are: 

1. Linear Regression 

2. Logistic Regression 

3. Ridge Regression 

4. Random Forest Regression 

5. KNN Regressor 

6. Lasso Regression 

7. Polynomial Regression 
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You would need to understand each algorithm which will let you pick the right 

one which will match your Problem and Learning Requirement. Below is the discussion 

about some of the algorithms considered for this problem. 

KNN for Regression 

The k-nearest neighbors (KNN) algorithm is a simple, easy-to-implement supervised 

machine learning algorithm that can be used to solve both classification and regression 

problems. It assumes that similar things exist in close proximity. In other words, similar 

things are near to each other. 

KNN Algorithm: 

1. Load the data. 

2. Initialize K to your chosen number of neighbors. 

3. For each example in the data, Calculate the distance between the query example and 

the current example from the data and add the distance and the index of the example to 

an ordered collection. 

4. Sort the ordered collection of distances and indices from smallest to largest (in 

ascending order) by the distances. 

5. Pick the first K entries from the sorted collection. 

6. Get the labels of the selected K entries. 

7. If regression, return the mean of the K labels. 

8. If classification, return the mode of the K labels. 

To select the K that’s right for your data, we run the KNN algorithm several times with 

different values of K and choose the K that reduces the number of errors we encounter 

while maintaining the algorithm’s ability to accurately make predictions when it’s given 

data it hasn’t seen before. 

Advantages: 

1. The algorithm is simple and easy to implement. 

2. There’s no need to build a model, tune several parameters, or make additional 

assumptions. 

3. The algorithm is versatile. It can be used for classification, regression, and search. 

Disadvantages: 

1. The algorithm gets significantly slower as the number of examples and/or 

predictors/independent variables increase. 
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Random Forest Regression 

Random forest is a Supervised Learning algorithm which uses ensemble learning 

method for classification and regression. 

Random  forest is  a bagging technique  and not   a   boosting technique.   The   trees 

in random forests are run in parallel. There is no interaction between these trees while 

building the trees. 

It operates by constructing a multitude of decision trees at training time and outputting 

the class that is the mode of the classes (classification) or mean prediction (regression) of 

the individual trees. 

 

Fig 6. Random Forest Structure 

A random forest is a meta-estimator (i.e. it combines the result of multiple predictions) 

which aggregates many decision trees, with some helpful modifications: 

1. The number of features that can be split on at each node is limited to some 

percentage of the total (which is known as the hyperparameter). This ensures that the 

ensemble model does not rely too heavily on any individual feature, and makes fair use of 

all potentially predictive features. 
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2. Each tree draws a random sample from the original data set when generating its 

splits, adding a further element of randomness that prevents overfitting. 

 
Working of Random Forest algorithm: 

We can understand the working of Random Forest algorithm with the help  of 

following steps: 

1. First, start with the selection of random samples from a given dataset. 

2. Next, this algorithm will construct a decision tree for every sample. Then it will get 

the prediction result from every decision tree. 

3. In this step, voting will be performed for every predicted result. 

4. At last, select the most voted prediction result as the final prediction value. 

The following diagram will illustrate its working 

 

 

Fig 7. Working of Random Forest 

Advantages: 

1. It is one of the most accurate learning algorithms available. For many data sets, it 

produces a highly accurate classifier. 

2. It runs efficiently on large databases. 

3. It can handle thousands of input variables without variable deletion. 

Disadvantages: 

1. Random forests have been observed to overfit for some  datasets with noisy 

classification/regression tasks. 
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2. For data including categorical variables with different number of levels, random 

forests are biased in favour of those attributes with more levels. Therefore, the variable 

importance scores from random forest are not reliable for this type of data. 

Ridge Regression 

Ridge Regression is a technique used when the data suffers from multicollinearity 

(independent variables are highly correlated). In multicollinearity, even though the least 

squares estimates (OLS) are unbiased their variances are large which deviates the 

observed value far from the true value. By adding a degree of bias to the regression 

estimates, ridge regression reduces the standard errors. 

we know the equation for linear regression. It can be represented as: 

y=a+ b*x 

This equation also has an error term. The complete equation becomes: 

y=a+b*x+e 

Where, e is the error term and the value needed to correct for a prediction error 

between the observed and practical value. 

y=a+y=a+b1*x1+b2*x2+ ............ +e, for multiple independent variables. 

In a linear equation, prediction errors can be decomposed into two sub components. 

First is due to the biased and second is due to the variance. Prediction error  can occur 

due to any one of these two or both components. Here, we’ll discuss about the error 

caused due to variance. 

Ridge regression solves the  multicollinearity problem through shrinkage  parameter 

λ (lambda). Look at the equation below. 

 

In this equation, we have two components. First one is least square term and other one 

is lambda of the summation of β2 (beta- square) where β is the coefficient. This is added 

to least square term in order to shrink the parameter to have a very low variance. 

https://en.wikipedia.org/wiki/Shrinkage_estimator
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3.2. IMPLEMENTATION 

The Jupyter Notebook is an open source web application that you can use to create 

and share documents that contain live code, equations, visualizations, and text. Jupyter 

Notebook is maintained by the people at Project Jupyter. 

You need to install the jupyter notebook by using the command ‘$ pip install jupyter’. 

After installation, create a new notebook and choose python 3 as the language. 

Implementing the steps of deploying the Multiple Linear Regression model for 

predicting the age of Abalone. 

Data pre-processing step. 

Importing Libraries: 

Numpy is the core library for scientific computing in Python. It provides a high- 

performance multidimensional array object and tools for working with these arrays. It is a 

powerful N-dimensional array object which is Linear algebra for Python. Numpy arrays 

essentially come in two flavours: Vectors and Matrices. Vectors are strictly 1-d array 

whereas Matrices are 2-d but matrices can have only one row/column. 

Pandas is an open-source library built on top of numpy providing high- 

performance, easy to use data structures and data analysis tools for the Python 

programming language. It allows for fast analysis and data cleaning and preparation. It 

excels in performance and productivity. It can work with data from a wide variety of 

sources. Pandas is suited for many different kinds of data: tabular data, time-series data, 

arbitrary matrix data with row and column labels, and any other form of 

observational/statistical data sets. 

Matplotlib is an amazing visualization library in Python for 2D plots of arrays. It 

is a multi-platform data visualization library built on Numpy arrays and designed to work 

with the broader SciPy stack. It was introduced by John Hunter in the year 2002. 

Importing Dataset: 

The basic process of loading data from a CSV file into a Pandas DataFrame is 

achieved using the “read_csv” function in Pandas. 

http://jupyter.org/
https://pandas.pydata.org/pandas-docs/stable/generated/pandas.DataFrame.html
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CSV (comma-separated value) files are a common file format for transferring and 

storing data. The ability to read, manipulate, and write data to and from CSV files using 

Python is a key skill to master for any data scientist or business analysis. 

Output: 
 

 

 
To predict the age of Abalone, the output column should be ‘age’. If we add 1.5 to 

the value of rings column then it will be the age. For doing this, the following is the code: 

 

Output: 
 

In above output, we can clearly see that there are five variables, in which four 

variables are continuous and one is categorical variable. 
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Extracting independent and dependent variables: 
 

In machine learning, the concept of dependent and independent variables is 

important to understand. In the above dataset, if you look closely, the first seven columns 

(Sex, Length, Diameter, Height, Whole weight, Shucked weight, Viscera weight, and 

Shell weight) determine the outcome of the last column (Age). Intuitively, it means that 

the age of the abalone is dependent on the remaining columns. So, we can say that Age is 

the dependent variable, the value of which is determined by the other seven variables. 

Output: 
 

 
 

Encoding dummy variables: 

As we have one categorical variable (Sex), which cannot be directly applied to the 

model, so we will encode it. To encode the categorical variable into numbers, we will use 

the LabelEncoder class. But it is not sufficient because it still has some relational order, 

which  may  create  a  wrong  model.  So  in  order  to  remove  this  problem,  we  will 

use OneHotEncoder, which will create the dummy variables. 
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Output: 
 

 

 

fit_transform() joins these two steps and is used for the initial fitting of parameters 

on  the  training  set x,  but  it  also  returns  a  transformed x′.  Internally,  it  just  calls 

first fit() and then transform() on the same data. 

Avoiding the dummy variable trap 

Output: 

 
 

Now we will split the dataset into training and test set 
 

Training set: a subset to train a model. 

Test set: a subset to test the trained model. 

You could imagine slicing the single data set, the training data is about 80% and 

the test data is about 20%. 
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Fitting our MLR model to the training set and prediction of test result 
 

Now, we have well prepared our dataset in order to provide training, which means 

we will fit our regression model to the training set. It will be similar to as in simple linear 

regression model. 

We have successfully trained our model using the training dataset. In the next 

step, we will test the performance of the model using the test dataset by using different 

regression algorithms. 

 
KNN Regressor 

 

 

Output: 
 

 
 

 

Output: 
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Output: 
 

 
 

 
The above score tells that our model is 42% accurate with the training dataset. 

 

 
The above score tells that our model is 68% accurate with the test dataset. 

 
 

We can predict the age of abalone by giving the data containing physical measurements 

using the method called predict(). 

 

Output: 
 

 
Random Forest Regression 

Output: 
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The above score tells that our model is 47% accurate with the training dataset. 
 

 
The above score tells that our model is 91% accurate with the test dataset. 

We can predict the age of abalone by giving the data containing physical measurements 

using the method called predict(). 

 

Output: 
 

Ridge Regression 

 
 
 

The above score tells that our model is 46% accurate with the training dataset. 
 
 

The above score tells that our model is 56% accurate with the test dataset. 

We can predict the age of abalone by giving the data containing physical measurements 

using the method called predict(). 
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Output: 
 

We can also test the r2_score for the predicted data. 
 

 
 

Deploy Machine Learning Models in IBM-Cloud 

IBM Watson Studio provides tools for data scientists, application developers and 

subject matter experts to collaboratively and easily work with data to build and train 

models at scale. It gives you the flexibility to build models where your data resides and 

deploy anywhere in a hybrid environment so you can operationalize data science faster. 

We’ll use the capability of Watson Studio notebook instance and deploy 

Machine learning model in IBM Watson Machine Learning service. 

The following are the steps that we have to follow while deploying a machine 

learning algorithm in IBM-Cloud. 

Step-1: Login to IBM Cloud. 

Step-2: Go to catalog and create a Watson Studio service in AI category. 

Step-3: Click on Get started to launch Watson Studio Dashboard. 
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Step-4: Create a project in IBM Watson Studio Dashboard and assign a Cloud object 

Storage service to manage datasets. 

 

Cloud Object Storage is a storage service in IBM Cloud. We use this service to 

manage our datasets for training the ML Model and store required files. 

Step-5: Add a jupyter notebook instance in your project to Develop and Deploy Machine 

Learning Model. 

You can either create a blank notebook or import from existing file or URL. 
 

Step-6: Build a Machine Learning model using jupyter notebook instance. 

In the next step we are going to upload and insert a sample dataset for training 

our Machine Learning model as pandas dataframe. 
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Now we  can  proceed  saving  and  deploying  our  Machine  Learning  model 

in Watson Machine Learning Repository. 

So, before writing a code for deploying a model let’s create a Watson Machine 

Learning Service. 

Step-7: Go back to catalog and create Machine Learning service in AI Category. 
 

 

Step-8: Go to service credentials, create a new credential and copy them for further use. 
 

Step-9: Import Watson Machine Learning API Client library. Watson studio uses Watson 

Machine Learning service credentials to access WML service, so paste the credentials. 
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Initialize the WML API Client 
 

Step-10: In this step we have to specify our machine learning model properties and store 

the model in WML repository. 

 

You can find the list of saved models 
 

 

Step-11: Now we are ready  to  deploy  our  machine  learning  model  as  a  Web  

service. 

 

Here is the code to get the scoring endpoint of our deployed Machine learning model. 
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Step-12: After deploying an application, we have to create a node-red app. 

Step-13: Go to resource list, where you can able to see the node-red app under cloud 

foundry apps. Click on the application  name,  and  then  choose Visit  App  URL from 

the overview page to open the application in a separate tab. 

 

 

Step-14: Initially, it will show setup screens. Set up your username and password, if 

necessary and create your flow by adding the required nodes to the workspace from the 

clipboard or library. 
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3.3. DATA PREPARATION 

The data set Abalone, a cross sectional data, is obtained from UCI Machine 

Learning Repository developed by Dua, D. and Karra Taniskido. The data set contains 

physical measurements of 4177 abalones recorded in December 1995 by Marine Research 

Laboratories Taroona, Department of Primary Industry and Fisheries, Tasmania, 

Australia. There are nine variables, namely, Sex, Length, Diameter, Height, Whole 

weight, Shucked weight, Viscera weight, Shell weight and Rings. All variables are 

quantitative but Sex. The variable Rings is somehow related to the age of an abalone, as 

age equals to number of rings plus 1.5. This data set was used in many facets of research. 

For example, Waugh, S. used this data set in his PhD thesis on titled "Extending and 

benchmarking 4 Cascade-Correlation", and Clark, D. used this data set to write an article 

on "A Quantitative Comparison of Dystal and Backpropagation", which they submitted to 

the table. 

This dataset comes from an original (non-machine-learning) study and received in 

December 1995, the Population Biology of Abalone (Haliotis species) in Tasmania. 

data.gov.in 

Open Government Data (OGD) Platform India or data.gov.in is a platform for 

supporting open data initiative of Government of India. This portal is a single-point 

access to datasets, documents, services, tools and applications published by ministries, 

departments and organizations of the Government of India. It combines and expands the 

best features of India government's India.gov.in and the U.S. government's data.gov 

project. 

Kaggle 

Kaggle keeps enterprises operational and enables strategic projects to go live 

predictably. It provides operational advantages, empowering our customers to succeed. It 

solves your complex data challenges that other partners cannot. It maximizes the value 

from your enterprise data assets wherever they’re held. It is enterprise data specialists. 

UCI 

The UCI Machine Learning Repository is a collection of databases, domain 

theories, and data generators that are used by the machine learning community for the 

empirical analysis of machine learning algorithms. The archive was created as an ftp 

archive in 1987 by David Aha and fellow graduate students at UC Irvine. Since that time, 

it has been widely used by students, educators, and researchers all over the world as a 
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primary source of machine learning data sets. As an indication of the impact of the 

archive, it has been cited over 1000 times, making it one of the top 100 most cited 

"papers" in all of computer science. The current version of the web site was designed in 

2007 by Arthur Asuncion and David Newman,  and  this  project  is  in  collaboration  

with Rexa.info at the University of Massachusetts Amherst. Funding support from the 

National Science Foundation is gratefully acknowledged. 

The UCI Machine Learning Repository is a collection of databases, domain 

theories, and data generators that are used by the machine learning community for the 

empirical analysis of machine learning algorithms. 

Many people deserve thanks for making the repository a success. Foremost among 

them are the donors and creators of the databases and data generators. Special thanks 

should also go to the past librarians of the repository: David Aha, Patrick Murphy, 

Christopher Merz, Eamonn Keogh, Cathy Blake, Seth Hettich, and David Newman. 

UCI is the great repository of 100s of datasets from the University of California, 

School of Information and Computer Science. It classifies the datasets by the type of 

machine learning problem. You can find datasets for univariate and multivariate time- 

series datasets, classification, regression or recommendation systems. 

 

The dataset consists of the following fields: 

 
1. Gender 6. Shucked Weight 

 
2. Diameter 7. Viscera Weight 

 
3. Height 8. Color 

 
4. Whole Weight 9. Rings 

 
5. Shell Weight 

 

Name Data type Measurement Description 

Gender Categorical  M, F, and I (Infant) 

Length Continuous mm Longest shell measurement 

Height Continuous mm With meat in shell 

Diameter Continuous mm Perpendicular to length 

http://rexa.info/
https://archive.ics.uci.edu/ml/datasets.html
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Whole Weight Continuous Grams Whole abalone weight 

Shell Weight Continuous Grams After being dried 

Viscera Weight Continuous Grams Gut weight(after bleeding) 

Shucked 

Weight 

Continuous Grams Weight of meat 

Color Categorical  Color of a abalone 

Rings Continuous  +1.5 gives the year in age 

Table 1: Fields of Abalone Dataset 

 
The total number of observations in the dataset is 4176. 

 

 
 

Sex 
 

Length 
 

Diameter 
 

Height 
Whole 
weight 

Shucked 
weight 

Viscera 
weight 

Shell 
weight 

 

colour 
 

Age 

M 0.455 0.365 0.095 0.514 0.2245 0.101 0.15 Red 16.5 

M 0.35 0.265 0.09 0.2255 0.0995 0.0485 0.07 White 8.5 

F 0.53 0.42 0.135 0.677 0.2565 0.1415 0.21 Red 10.5 

M 0.44 0.365 0.125 0.516 0.2155 0.114 0.155 White 11.5 

I 0.33 0.255 0.08 0.205 0.0895 0.0395 0.055 Red 8.5 

I 0.425 0.3 0.095 0.3515 0.141 0.0775 0.12 Red 9.5 

F 0.53 0.415 0.15 0.7775 0.237 0.1415 0.33 White 21.5 

F 0.545 0.425 0.125 0.768 0.294 0.1495 0.26 White 17.5 

M 0.475 0.37 0.125 0.5095 0.2165 0.1125 0.165 Red 10.5 

F 0.55 0.44 0.15 0.8945 0.3145 0.151 0.32 White 20.5 

F 0.525 0.38 0.14 0.6065 0.194 0.1475 0.21 White 15.5 

M 0.43 0.35 0.11 0.406 0.1675 0.081 0.135 White 11.5 

M 0.49 0.38 0.135 0.5415 0.2175 0.095 0.19 White 12.5 

F 0.535 0.405 0.145 0.6845 0.2725 0.171 0.205 White 11.5 

F 0.47 0.355 0.1 0.4755 0.1675 0.0805 0.185 White 11.5 

M 0.5 0.4 0.13 0.6645 0.258 0.133 0.24 White 13.5 

I 0.355 0.28 0.085 0.2905 0.095 0.0395 0.115 Red 8.5 

F 0.44 0.34 0.1 0.451 0.188 0.087 0.13 White 11.5 

M 0.365 0.295 0.08 0.2555 0.097 0.043 0.1 Red 8.5 

M 0.45 0.32 0.1 0.381 0.1705 0.075 0.115 Red 10.5 

M 0.355 0.28 0.095 0.2455 0.0955 0.062 0.075 White 12.5 

I 0.38 0.275 0.1 0.2255 0.08 0.049 0.085 White 11.5 

F 0.565 0.44 0.155 0.9395 0.4275 0.214 0.27 White 13.5 

F 0.55 0.415 0.135 0.7635 0.318 0.21 0.2 Red 10.5 

F 0.615 0.48 0.165 1.1615 0.513 0.301 0.305 White 11.5 

F 0.56 0.44 0.14 0.9285 0.3825 0.188 0.3 White 12.5 

F 0.58 0.45 0.185 0.9955 0.3945 0.272 0.285 White 12.5 

M 0.59 0.445 0.14 0.931 0.356 0.234 0.28 White 13.5 
M 0.605 0.475 0.18 0.9365 0.394 0.219 0.295 White 16.5 
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M 0.575 0.425 0.14 0.8635 0.393 0.227 0.2 White 12.5 

M 0.58 0.47 0.165 0.9975 0.3935 0.242 0.33 White 11.5 

F 0.68 0.56 0.165 1.639 0.6055 0.2805 0.46 White 16.5 

M 0.665 0.525 0.165 1.338 0.5515 0.3575 0.35 White 19.5 

F 0.68 0.55 0.175 1.798 0.815 0.3925 0.455 White 20.5 

F 0.705 0.55 0.2 1.7095 0.633 0.4115 0.49 White 14.5 

M 0.465 0.355 0.105 0.4795 0.227 0.124 0.125 Red 9.5 

F 0.54 0.475 0.155 1.217 0.5305 0.3075 0.34 White 17.5 

F 0.45 0.355 0.105 0.5225 0.237 0.1165 0.145 Red 9.5 

F 0.575 0.445 0.135 0.883 0.381 0.2035 0.26 White 12.5 

M 0.355 0.29 0.09 0.3275 0.134 0.086 0.09 Red 10.5 

F 0.45 0.335 0.105 0.425 0.1865 0.091 0.115 Red 10.5 

F 0.55 0.425 0.135 0.8515 0.362 0.196 0.27 White 15.5 

I 0.24 0.175 0.045 0.07 0.0315 0.0235 0.02 Red 6.5 

I 0.205 0.15 0.055 0.042 0.0255 0.015 0.012 Red 6.5 

I 0.21 0.15 0.05 0.042 0.0175 0.0125 0.015 Red 5.5 

I 0.39 0.295 0.095 0.203 0.0875 0.045 0.075 Red 8.5 

M 0.47 0.37 0.12 0.5795 0.293 0.227 0.14 Red 10.5 

F 0.46 0.375 0.12 0.4605 0.1775 0.11 0.15 Red 8.5 

I 0.325 0.245 0.07 0.161 0.0755 0.0255 0.045 Red 7.5 

F 0.525 0.425 0.16 0.8355 0.3545 0.2135 0.245 Red 10.5 

I 0.52 0.41 0.12 0.595 0.2385 0.111 0.19 Red 9.5 

M 0.4 0.32 0.095 0.303 0.1335 0.06 0.1 Red 8.5 

M 0.485 0.36 0.13 0.5415 0.2595 0.096 0.16 White 11.5 

F 0.47 0.36 0.12 0.4775 0.2105 0.1055 0.15 White 11.5 

M 0.405 0.31 0.1 0.385 0.173 0.0915 0.11 Red 8.5 

F 0.5 0.4 0.14 0.6615 0.2565 0.1755 0.22 Red 9.5 

M 0.445 0.35 0.12 0.4425 0.192 0.0955 0.135 Red 9.5 

M 0.47 0.385 0.135 0.5895 0.2765 0.12 0.17 Red 9.5 

I 0.245 0.19 0.06 0.086 0.042 0.014 0.025 Red 5.5 

F 0.505 0.4 0.125 0.583 0.246 0.13 0.175 Red 8.5 

M 0.45 0.345 0.105 0.4115 0.18 0.1125 0.135 Red 8.5 

M 0.505 0.405 0.11 0.625 0.305 0.16 0.175 Red 10.5 

F 0.53 0.41 0.13 0.6965 0.302 0.1935 0.2 White 11.5 

M 0.425 0.325 0.095 0.3785 0.1705 0.08 0.1 Red 8.5 

M 0.52 0.4 0.12 0.58 0.234 0.1315 0.185 Red 9.5 

M 0.475 0.355 0.12 0.48 0.234 0.1015 0.135 Red 9.5 

F 0.565 0.44 0.16 0.915 0.354 0.1935 0.32 White 13.5 

F 0.595 0.495 0.185 1.285 0.416 0.224 0.485 White 14.5 

F 0.475 0.39 0.12 0.5305 0.2135 0.1155 0.17 White 11.5 

I 0.31 0.235 0.07 0.151 0.063 0.0405 0.045 Red 7.5 

M 0.555 0.425 0.13 0.7665 0.264 0.168 0.275 White 14.5 

F 0.4 0.32 0.11 0.353 0.1405 0.0985 0.1 Red 9.5 

F 0.595 0.475 0.17 1.247 0.48 0.225 0.425 White 21.5 

M 0.57 0.48 0.175 1.185 0.474 0.261 0.38 White 12.5 

F 0.605 0.45 0.195 1.098 0.481 0.2895 0.315 White 14.5 

F 0.6 0.475 0.15 1.0075 0.4425 0.221 0.28 White 16.5 
M 0.595 0.475 0.14 0.944 0.3625 0.189 0.315 Red 10.5 
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F 0.6 0.47 0.15 0.922 0.363 0.194 0.305 White 11.5 

F 0.555 0.425 0.14 0.788 0.282 0.1595 0.285 White 12.5 

F 0.615 0.475 0.17 1.1025 0.4695 0.2355 0.345 White 15.5 

F 0.575 0.445 0.14 0.941 0.3845 0.252 0.285 Red 10.5 

M 0.62 0.51 0.175 1.615 0.5105 0.192 0.675 White 13.5 

F 0.52 0.425 0.165 0.9885 0.396 0.225 0.32 White 17.5 

M 0.595 0.475 0.16 1.3175 0.408 0.234 0.58 White 22.5 

M 0.58 0.45 0.14 1.013 0.38 0.216 0.36 White 15.5 

F 0.57 0.465 0.18 1.295 0.339 0.2225 0.44 White 13.5 

M 0.625 0.465 0.14 1.195 0.4825 0.205 0.4 White 14.5 

M 0.56 0.44 0.16 0.8645 0.3305 0.2075 0.26 White 11.5 

F 0.46 0.355 0.13 0.517 0.2205 0.114 0.165 Red 10.5 

F 0.575 0.45 0.16 0.9775 0.3135 0.231 0.33 White 13.5 

M 0.565 0.425 0.135 0.8115 0.341 0.1675 0.255 White 16.5 

M 0.555 0.44 0.15 0.755 0.307 0.1525 0.26 White 13.5 

M 0.595 0.465 0.175 1.115 0.4015 0.254 0.39 White 14.5 

F 0.625 0.495 0.165 1.262 0.507 0.318 0.39 White 11.5 

M 0.695 0.56 0.19 1.494 0.588 0.3425 0.485 White 16.5 

M 0.665 0.535 0.195 1.606 0.5755 0.388 0.48 White 15.5 

M 0.535 0.435 0.15 0.725 0.269 0.1385 0.25 Red 10.5 

M 0.47 0.375 0.13 0.523 0.214 0.132 0.145 Red 9.5 

M 0.47 0.37 0.13 0.5225 0.201 0.133 0.165 Red 8.5 

F 0.475 0.375 0.125 0.5785 0.2775 0.085 0.155 White 11.5 

I 0.36 0.265 0.095 0.2315 0.105 0.046 0.075 Red 8.5 

M 0.55 0.435 0.145 0.843 0.328 0.1915 0.255 White 16.5 

M 0.53 0.435 0.16 0.883 0.316 0.164 0.335 White 16.5 

M 0.53 0.415 0.14 0.724 0.3105 0.1675 0.205 White 11.5 

M 0.605 0.47 0.16 1.1735 0.4975 0.2405 0.345 White 13.5 

F 0.52 0.41 0.155 0.727 0.291 0.1835 0.235 White 13.5 

F 0.545 0.43 0.165 0.802 0.2935 0.183 0.28 White 12.5 

F 0.5 0.4 0.125 0.6675 0.261 0.1315 0.22 White 11.5 

F 0.51 0.39 0.135 0.6335 0.231 0.179 0.2 Red 10.5 

F 0.435 0.395 0.105 0.3635 0.136 0.098 0.13 Red 10.5 

M 0.495 0.395 0.125 0.5415 0.2375 0.1345 0.155 Red 10.5 

M 0.465 0.36 0.105 0.431 0.172 0.107 0.175 Red 10.5 

I 0.435 0.32 0.08 0.3325 0.1485 0.0635 0.105 Red 10.5 

M 0.425 0.35 0.105 0.393 0.13 0.063 0.165 Red 10.5 

F 0.545 0.41 0.125 0.6935 0.2975 0.146 0.21 White 12.5 

F 0.53 0.415 0.115 0.5915 0.233 0.1585 0.18 White 12.5 

F 0.49 0.375 0.135 0.6125 0.2555 0.102 0.22 White 12.5 

M 0.44 0.34 0.105 0.402 0.1305 0.0955 0.165 White 11.5 

F 0.56 0.43 0.15 0.8825 0.3465 0.172 0.31 Red 10.5 

M 0.405 0.305 0.085 0.2605 0.1145 0.0595 0.085 Red 9.5 

F 0.47 0.365 0.105 0.4205 0.163 0.1035 0.14 Red 10.5 

I 0.385 0.295 0.085 0.2535 0.103 0.0575 0.085 White 8.5 

F 0.515 0.425 0.14 0.766 0.304 0.1725 0.255 White 15.5 
M 0.37 0.265 0.075 0.214 0.09 0.051 0.07 White 7.5 
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1. Gender: This variable is of a categorical type of data consisting three different types of 

values are Male, Female and Infant. 

 

Gender Number of observations 

Male 1527 

Female 1307 

Infant 1342 

Table 2: Categorical Data in Gender Field 

 
2. Length: It consists the value of the longest shell measurement of Abalone which is in 

mm. This variable is of continuous type. 

 

3. Height: The height of the abalone is defined with meat in shell of abalone which is in 

mm in measure. This variable is of continuous data type. 

 

4. Diameter: It is measured by taking the distance which is perpendicular to the length of 

abalone and measured in mm. This data is also a continuous type. 

 

5. Whole Weight: It is defined as the whole weight of Abalone and measured in grams. 

This is also a continuous type of data. 

 

6. Shell Weight: This is the weight which can be considered after being dried and 

measured in grams. This variable is also a continuous type of data. 

 

7. Viscera Weight: This variable is considered as the gut weight of Abalone and 

measured in grams. It is also a continuous data. 

 

8. Shucked Weight: This is the weight of meat of abalone and measured in grams. It is a 

variable of continuous data. 

 

9. Rings: The dependent variable Rings is included in the dataset. It was measured as the 

number of rings observed after cutting and examining an abalone. Although it does not 

denote the age of a given abalone directly, it determines it more-or-less perfectly. The age 

of an abalone equals Rings +1.5. Since this relationship holds reliably, rings column will 

be considered as the dependent variable for predicting the age of abalone accurately.
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

 
4.1. Correlation 

Variable within the dataset can be related for lots of reasons. 

For example: 

 One variable could cause or depend on the values of another variable. 

 One variable could be lightly associated with another variable. 

 Two variables could depend on a third unknown variable. 

The correlation for the variables present in the abalone dataset is: 

 

 

 
Fig 8: Correlation of variables 

 
4.2. Auto-AI Experiment 

 
The Auto-AI is a graphical tool in Watson Studio automatically analyzes your 

data and generates candidate model pipelines customized for your predictive modeling 

problem. These model pipelines are created iteratively as Auto-AI analyzes your dataset 

and discovers data transformations, algorithms, and parameter settings that work best for 

your problem setting. Results are displayed on a leaderboard, showing the automatically 

generated model pipelines ranked according to your problem optimization objective. 

 

Required service: Watson Machine Learning service 

Data format: Tabular form of CSV files, with comma (,) delimiter 
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Data size: Less than 1 GB 
 

Fig 9: Pipeline Comparision for the data 

The above figure is an infographic that shows you the creation of pipelines for the data. 

The duration of this phase depends on the size of your data set. A notification message 

informs you if the processing time will be brief or require more time. You can work in 

other parts of the product while the pipelines build. 

 

Fig 10. Pipeline Leaderboard 
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Output: 
 

Fig 11. Testing the model 

4.3. Node-RED 

 

Node-RED is an open source visual programming tool that offers a browser-based 

flow editor for wiring together devices, APIs, and services. Built on Node.js, you can 

extend its features by creating your own nodes or taking advantage of the JavaScript and 

NPM ecosystem. 

 

TensorFlow.js is an open source JavaScript library to build, train, and run machine 

learning models in JavaScript environments such as the browser and Node.js. 

 

Combining Node-RED with TensorFlow.js developers and IoT enthusiasts can 

more easily add machine learning functionality onto their devices. 

 

The flow will: 

 
 Retrieve information from a website at a regular interval 

 Convert that information into a useful form 

 Display the result in the Debug sidebar 

https://js.tensorflow.org/
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Fig 12: Node-RED Flow 

 

A flow can have a name and description that is displayed in the information side bar. All 

Nodes are joined together by wires via their ports. Some nodes display a status message 

and icon below the node. This is used to indicate the runtime state of the node. The Debug 

sidebar displays messages passed to debug nodes within the flow, as well as certain log 

messages from the runtime. 

 
Save the flow by clicking on the ‘Deploy’ button in the upper right corner of the window. 

This can be done for every change that you have performed on the flow editor. 
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Web UI 

 
To see the user interface, you can click on arrow button in dashboard tab, or enter 

in the address bar of the browser the route of your application assigned by Watson IoT 

followed by ‘/ui’. The user interface developed for this problem appears like the 

following one. 

 

 

 

 

 

Fig 13: Developed UI model 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

 
5.1. CONCLUSION 

The economic value of abalone is positively correlated with its age. Estimating the 

age of abalone accurately is important for both farmers and customers to determine its 

price. On the basis of this analysis a regression algorithm which predicts with more 

accuracy works well to predict the age of abalone. This analysis indicates that we do not 

need to count the number of rings using microscopic experiment. In other words, we do 

not need any laboratory experiment to predict the age of abalones. We can predict the age 

and price of abalone using the very simple physical characteristics like weight, height, 

diameter, and length. 

 
5.2. FUTURE SCOPE 

By using this model, we can easily predict the age of abalone by using physical 

characteristics. Also, it takes less time and reduces the cost. But, we can increase the 

accuracy for this model in future by using different techniques. 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 



43 
Gudlavalleru Engineering College 

Abalone Age Prediction Expending Physical Appearance: A Regression Problem 
 

 

PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Synthesize and apply prior knowledge of mathematics, 

computer science and engineering to design and implement 

solution to open-ended problems 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

Course Outcome 

(CO5) 

Acquire writing and oral presentation skills 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 2 1 3   2  2  3   1 2 

CO2 2 3 1 3 2   1 2   1  2 3 

CO3  2 3 2 2  3 3 2 1 2 2  3  

CO4 1   3  2  3  2 2   3 1 

CO5   1  3  2  3 3 2 2  2 1 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract 
 
Abalones [1], likewise termed as ear-shells or sea ears, are sea snails (oceanic gastropod 

mollusks) set up world-wide. The age of an abalone can be resolute by together with the amount 

of layers in its shell. Conversely, age resolution is a burdensome practice. It implicates cutting a 

sample of the shell, staining it, and totaling the quantity of rings over and done with a 

microscope. A data set provided by the University of California Irvine Machine Learning 

Repository [2] comprises of physical faces of abalones and their number of rings. This revision 

is a regression problematic that aims to predict the age kind of abalones using their bodily 

individualities. 

 
The data set is pre-processed to renovate the difficult of predicting the age to a regression 

problem. Three regression algorithms are recycled to forecast the training data set. The testing 

data set is used to guess accuracy of the regressor. Researches also run to obtain an order of 

physical faces replicating their contribution to regression accuracy. 

Keywords: physical faces, K-Nearest Neighbor (KNN) regressor, Random Forest Regressor, 

forecasting. 
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1. Introduction 

 
Abalone is a tremendous cause of iron and pantothenic acid, is a beneficial diet reserve and 

farming in many parts of the world. 100 grams of abalone profits more than 20% suggested daily 

intake of these nutrients. Abalones ought to long been a treasured food source for individuals in 

every part of the world where a species is plentiful. Agricultural of abalone began in the late 

1950s and early 1960s in Japan and China. The fiscal value of abalone is positively connected 

with its age. Consequently, to detect the age of abalone accurately is essential for both farmers 

and customers to decide its price. Defining the actual age of an abalone is a bit like estimating 

the age of a tree. Rings are moulded in the shell of the abalone as it grows, generally at the rate 

of one ring per year. In receipt of access to the rings of an abalone includes cutting the shell. 

After refining and staining, a lab technician examines a shell sample under a microscope and 

counts the rings. Because some rings are hard to make out using this technique, the researchers 

supposed adding 1.5 to the ring count is a sensible approximation of the abalones age. This 

complex method upturns the cost and limits it popularity. Hence, researchers are interested in 

relating abalone age to variables like length, height and different kinds of weights of the animal. 

If a reasonably accurate model could be found to predict the age of abalone, then the farmers 

would minimize the cost and customers would get the expected goods. 

Machine learning (ML) algorithms are used to recognize patterns and make decisions 

based on empirical data. The problem of regression of a data set, that is, to determine the strength 

and character of the relationship between one dependent variable (usually denoted by Y) and a 

series of other variables (known as independent variables). It is a statistical method used in 

finance, investing, and other disciplines. In this study, supervised learning algorithms are used to 

come up with a mapping function (f) that will best describe the input data (x) to conclude the 

output data (Y). We know x and Y. But, we have to find the mapping function (f) that will 

achieve a certain level of performance. Then, we can apply the mapping function (f) to new data 

to gain similar results for the age of abalone. 

 

2. Literature Review 

Investigators are building new notions to conclude the age of abalone by altered methods. 

Let's say, marine natural scientist are spending the laboratory investigation to define the age of 

abalone, machine learning scientists are using classification procedure expending physical faces 

of abalone to define the age, econometricians and statisticians are also expending physical faces 

of abalone to define the age using different kinds of regression as well as clustering, and many 

other people are expending different techniques to detect the age of abalone. Naval natural 

scientist Takami, H. et al. [10] advanced an age determination way for larval and newly changed 

post-larval abalone Haliotis discuss hannai in a test site testing and resolute the age of field 

caught individuals. Day, R. W. et al. [6] developed a method where they assessed the potential of 

five fluorochromes in marking shells of the abalone 3 Haliotis rubra, using an immersion 
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technique. Such marks are required to 'time stamp' the shells and thus determine whether shell 

layers are deposited regularly enough to be used to age abalone. They also reference that juvenile 

growth does not right the commonly used von Bertalanffy model and they present a modified 

deterministic Gompertz model for tagging data and three stochastic versions in which asymptotic 

length is a random parameter. They use Kullback's informative mean to discriminate between 

models with respect to the fit to data. Siddeek, M. S. M., and Johnson, D. W. [9] define that 

length frequency data for Omani abalone (Haliotis mariae) from two zones (Sadh and Hadbin) of 

the Dhofar coast of the Sultanate of Oman were used to right von Bertalanffy development 

curves by ELEFAN, MULTIFAN and Non-Linear Least Square Fitting methods. The first two 

methods were directly applied to length-frequencies whereas the last method was used on the 

length modes determined by the MIX method. The growth stricture values by sex and area were 

not meaningfully different. Al-Daoud, E. [3] uses neural network technique to classify the 

number of rings using physical characteristics. Using the von Bertalanffy growth equation 

Bretos, M. [4] proposes a method to determine the age of abalone. Gurney, L. J., et al. [7] 

describe the stable oxygen isotopes procedure to determine the blacklip abalone Haliotis rubra in 

south-east Tasmania. However, Naylor, et al. [8] find that the method, variations in the ratios of 

carbon isotopes, showed no consistent patterns and unlike some mosllusc, do not appear to be 

useful predictors of reproductive status at length. 

 

3. Dataset 

 
The University of California, Irvine Machine Learning Repository [2] affords a data set 

consisting of 4177 samples of physical faces of abalones and their age. Abalones are sea-snails 

that are fished for their missiles and meat. Technical trainings on abalones need expressive the 

age of an abalone, but the route of defining age is thorny. It comprises calculating the number of 

layers of shell (“rings”) that make up the abalone’s shell. This is done by pleasing a sample of 

shell, staining it and including the number of rings beneath the microscope. To avoid the 

cumbersome process, this data set providing has been used to build education algorithms to 

predict age using easily and quickly computable physical appearances. This project uses this 

data set recast as a regression problem, slightly a prediction problem. 

The data set involves of 8 features and the number of rings which is directly related to 

the age. The 8 features are sex, length, diameter, height, whole weight, shucked weight, viscera 

weight, shell weight. All variables are quantifiable but Sex. The variable rings are someway 

linked to the age of an abalone, as age equals to number of rings plus 1.5. 
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Fig 1: Histogram for Diameter, Height, Shell and Shucked weights. 

Fig 2: Histogram for Length, Rings, Viscera and Whole weights. 

 
Histograms display the data may be slanted, so it will be sensible to measure it. It also 

shows that there are probable outliers in Height and that there might be a strong connection 

between the Diameter and Length and between Shell weight, Shucked weight Viscera weight and 

Whole weight. 

 

4. Methodology 

KNN: K-Nearest Neighbor Regression (KNN) everything in much the identical way as KNN for 

classification. The difference lies in the features of the dependent variable. With classification 

KNN the needy variable is categorical. With regression KNN the dependent variable is incessant. 

Both involve the use adjacent samples to forecast the class or value of other examples. 

The k-nearest neighbors is a simple, easy-to-appliance supervised machine learning 
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algorithm that can be used to control the strength and character of the relationship between the 

dependent variable and the independent variables. It undertakes that related things exist in close 

proximity.   In  other  words,  things  are  near  to  each  other.   The  following  are  the  steps   

Of KNN algorithm that is to be applied to the prediction of regression problem. 

1. Load the data. 

2. Adjust K to your selected number of neighbors. 

3. For each example in the data, Calculate the distance between the query example and the current 

example from the data and add the distance and the index of the example to an ordered collection. 

Euclidean distance: It is designed as the square root of the sum of the squared differences 

between a new point (x) and an existing point (y). 

Manhattan Distance: This is the space between real vectors using the totality of their complete 

difference. 

Hamming Distance: It is used for categorical variables. If the value (x) and the value (y) are the 

same, the distance D will be equal to 0. Otherwise D=1. 

Once the distance of a new reflection from the points in our training set has been 

measured, the next step is to pick the nearby points. The number of points to be considered is 

defined by the value of k. 

4. Type the orderly gathering of distances and keys from smallest to largest (in ascending order) 

by the distances. 

5. Best the first K items from the sorted crowd. 

6. Get the markers of the selected K entries. 

7. If regression, arrival the mean of the K labels. 

8. If classification, arrival the mode of the K labels. 

To select the K that’s right for your data, we run the KNN algorithm several times with 

different values of K and choose the K that moderates the number of errors we meet while 

keeping the algorithm’s skill to exactly make guesses when it’s given data it hasn’t seen before. 

Random Forest Regressor: Random forest is a Supervised Learning algorithm which uses 

collective learning method for classification and regression. 

Random forest is a trapping technique and not a boost up. The trees in random forests are run 

in parallel. There is no contact between these trees while building the trees. 
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Fig 3: Random Forest Structure 

 
It initiates by construction of an assembly of decision trees at training time and resulting the 

class that is the manner of the classes (classification) or mean prediction (regression) of the 

individual trees. 

A random forest is a meta-estimator  (i.e.  it  chains  the  outcome  of  many  forecasts)  

which combinations many decision trees, with some supportive adjustments: 

1. The quantity of features that can be divided on at each node remains limited to some percentage 

of the total (which is known as the hyperparameter). This guarantees that the group model does 

not depend on too heavily on any discrete feature, and makes fair use of all possibly predictive 

landscapes. 

2. Each tree attractions a random sample from the inventive data set when generating its splits, 

adding a further division of randomness that prevents overfitting. 

 

5. Results and Discussions 

The output is seen through user interface which is a web UI developed by using Node-RED in 

IBM Watson Studio. This interface consists of different fields that user has to give the physical 

measurements of abalone. If the user enters all the physical values of abalone and click on 

submit button then it predicts the age of abalone. 
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Fig 4: Developed Web UI 

 
Variable within the dataset can be related for lots of reasons. For example, one variable could 

cause or depend on the values of another variable or one variable could be lightly associated with 

another variable or two variables could depend on a third unknown variable. 

The correlation for the variables present in the abalone dataset is 

 

 
Fig 5: Correlation for physical measurements of Abalone 
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6. Conclusion 

On the source of this study it appears the future regression systems effort well to forecast 

the age of abalone. The study directs that we do not prerequisite to count the quantity of rings 

consuming microscopic test. In other disputes, we do not need any laboratory experiment to 

predict the age of abalones. We can predict the age and price of abalone using the very simple 

physical individualities like weight, height, diameter, and length. 
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The purpose of the project is to predict the electricity output based on the rotating 

speed of the wind turbines; here we get the output based on the previous data. In 

this we have two independent variables LV Active Power, Wind Speed and two 

dependent variable Theoretical Power and wind direction. For that we use one of 

the regression algorithms like polynomial regression and predict the output by 

using r2_score.In this we train the model with the previous data and test the data 

by giving the independent variables and predicting whether it is giving expected 

output or not. We use a node red for deploying the nodes, we used http request, 

timestamp, for sending the message we used message payload, for power 

detection we used theoretical power, inputs as Active Power and Wind Speed and 

to implement the user interface. There are two steps in the process of wind power 

prediction. In the first step raw data is collected by the power plant information 

system and is filtered. This prepares a valid data to be used for building a 

prediction model. In the second step we use all the regression algorithms to build 

a model to predict the wind power. It is to achieve a high accuracy with respect to 

the measureddata. 
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1.1 INTRODUCTION: 

CHAPTER-1 

INTRODUCTION 

 

 

Wind plant has lower cost of energy compared to other renewable energy source for 

large scale application. Due to the different geographical patterns, weather, and properties of 

the wind turbines, a wind turbine may have various performances given different situations. If 

the total output of a wind power plant can be predicted with high accuracy, more useful 

information can be provided to the power companies to help in scheduling the power 

generation.ThisinformationwillallowamoreflexibleandintelligentcontrolataWPP(Wind power 

Plant). Methods for predicting wind power generation can be categorized into physical 

methods, statistical methods, methods based on neural networks, and hybridmethods. 

The physical methods rely heavily on numeric whether prediction, which is confined 

bythesensorsandmonitoringdevicesplacedwithintheWPP.Thequalityofhardwarechosen, 

theparameterssettings,thecomputationtime,thetimedelay,andthesamplingratesinfluence the 

accuracy of data collected from the WPP. It is easier to predict a single wind turbines 

performance rather than a whole WPP power generation. Statistical and neural networks 

methods are based on the historical data and have a low prediction cost. The relationship 

between input data and output data based on the historical measured data is learned and then a 

nonlinearrelationshipmodelbetweenthemisbuilt.Butwhennewdatanotpreviouslyincluded in the 

training data set is used as input into this kind of model, the prediction error might be 

large,whichisadisadvantage.Differentpredictionmethodsmentionedabovecanbecombined as 

hybrid methods to achieve better prediction results. But this will increase the complexity of 

themodel.Inthispaper,multiple linearregressionsareappliedtopredictthepowergeneration at 

wind powerplant. 

1.2 OBJECTIVES OF THEPROJECT: 

 
1. Inthisprojectweusedmachinelearningforthepredictionoftheoutputofelectricity, inthat we 

used an algorithm called multiple linearregressions. 

2. Thisalgorithmisusedbecausewearehavingmorethanoneindependentvariableandhaving the 

continuousdata. 

3. Themainobjectiveofthisprojectistopredictthenextoutputdatageneratedbytheturbines. 

4. By r2_score we predicted the accuracy of 0.69 which is the best value to deploy amodel. 
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5. For giving the values to predict we created an URL which can be accessed byanywhere. 

6. We implemented the code in IBM cloud by using the Watson studio so that we can also 

provide security forcode. 

7. Here we obtained a dataset and performed train and test process and made a model in such 

a way that it can calculate the user givenvalues002E 

1.3 PROBLEMSTATEMENT: 

 
In previous years there isn’t any system of predicting the amount of electricity that is 

produced. If there is high electricity there are no storage repositories and there maybe high 

consume of electricity. By these we implemented a model that it can predict the next outputof 

electricity and if there is high output we can store the electricity. Using this process there is no 

wastage of electricity and the required amount is sent to the stations and electricity can be 

stored. 

The first group, referred to as physical approach, focuses on the description of the wind 

flow around and inside the wind farm, and use the manufacturer's power curve, for proposing 

an estimation of the wind power output. In parallel the second group, referred to as statistical 

approach, concentrates on capturing the relation between meteorological predictions (and 

possibly historical measurements) and power output through statistical models whose 

parameters have to be estimated from data, without making any assumption on the physical 

phenomena. 
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CHAPTER-2 

LITERATURE REVIEW 

 
Research objectives are prepared after correlating the various works done by 

contemporary researchers. Most of the researchers have developed methods for wind speed 

basedforecasting.Apartfromwindspeedforecasting,manyotherparametersrequiredtoassess the 

wind energy potential are studied. Meteorological information coupled with topographical 

data has to be utilized for wind power estimation at a particular place. After this, wind turbine 

power curves have to be mapped against the wind parameters. [1] This is to establish the 

number of energy units that can be generated at wind plant level, for a month. In most of the 

windplantsinIndia,windspeedmeasurementstakenfromasinglelocationforthewholeplant which 

is an average indicator of wind power potential at plant level. Deviations from mean 

positionofthewindmeasurementtothewindturbinearenotconsidered.Hence,Averagewind 

speedindicatorcontinuestocontributeforwind38powerestimationatplantlevel.Windspeed and 

wind power generation along with changing values across time series in the present focus 

ofwork. 

Wind power forecasts associated with wind resource assessmentmethodologies,data 

andexperiencethroughmodelingwillhelpthewindpowerplantstomeetthechanginggrid 

requirements.[1]Forecastingservestwopurposes–allowswindgeneratorstotakeoperational 

decisionswhicharealignedtomarketpricesofenergy,allowsthesystemoperatortobetter 

planancillaryservicesrequiredtobalancegenerationfromvariable renewableenergysources. 

Wind power estimation models are majorlyclassified as models based on physicalor 

numerical weather prediction models, statistical models. [1] Physical models are basedonthe 

meteorologicaldataandopenboundaryfluidflowequations.Otherenergyequationsaresolved 

as nonlinear solvers in predicting wind energy potential of selected space. 

A number of different approaches have been applied to forecast wind speed and the 

powerproducedbywind farms.PotterandNegnevitsky[2]appliedtheadaptiveneuronsfuzzy 

inference approach to forecast short-term wind speed anddirection. 

 
Barbounis et al. [2] used the nonlinear recursive least-squares method to train a 

recurrent neural network (NN) based on the meteorological data. Their model has improved 

the accuracy of long-term wind speed and power forecasting. Damousis et al.[8] developed a 

fuzzylogicmodelandtrained itwithageneticalgorithm.Themodelwasthenusedtoforecast 
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wind speed over horizons ranging from 0.5 to 2 h. Li et al. [2] compared regression and NN 

models for wind turbine power estimation, and reported that the NN model outperformed the 

regressionmodel.Sfetsos[2]presentedanovelmethodtoforecastthemeanhourlywindspeed using 

a time series analysis, and showed that the developed model outperformed the conventional 

forecastingmodels. 

Developing prediction models for wind farms is a challenge, as the power is mainly 

determined by the wind speed that is difficult to forecast accurately. [3] The wind speed 

dependsonparameterssuchasairpressure,temperature,terraintopography,etc.Thestochastic 

natureofawindfarmenvironmentcallsfornewmodelingapproachestoaccuratelypredictthe power 

to be produced in the future timeperiods. 

Twodifferentmethodologiesforpowerpredictionhavebeenemployed.[3]Themodels are 

built using historical data collected by supervisory control and data acquisition (SCADA) 

systems installed at a wind farm. A short-term power prediction is important in dispatching 

power to meet customer needs. For long horizon predictions, meteorological data are usually 

used. 

In this paper, we take a computer science perspective on energy prediction based on 

weather data and analyze the important parameters as well as their correlation on the energy 

output. To deal with the interaction of the different parameters, we use symbolic regression 

based on the genetic programming tool DataModeler. Our studies are carried out on publicly 

availableweatherandenergydataforawind farminAustralia.Wereportonthecorrelationof 

thedifferentvariablesfortheenergyoutput.[4]Themodelobtainedforenergypredictiongives a very 

reliable prediction of the energy output for newly supplied weatherdata. 

Genetic programming has its main success stories in the field of symbolic regression. 

Given a set of input output vectors, the task is to find a function that maps the input to the 

output as best as possible, while avoiding over fitting. [4] The resulting function is later often 

usedtopredict theoutputforanewlygiveninput.Syntaxtreesrepresent functionsinthiscase, 

andthefunctionsarechangedbycrossoverandmutationtoproducenewfunctions.Thequality 

ofasyntaxtreeisdeterminedbyhowwellit mapsthegivensetofinputstotheircorresponding outputs. 

Wind energy plays an increasing role in the supply of energy world wide. [5] The 

energy output of a wind farm is highly dependent on the weather conditions present at itssite. 

[5] If the output can be predicted more accurately, energy suppliers can coordinate the 

collaborative  production   of   different   energy  sources   more  efficiently  to   avoid costly 
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overproduction. In this paper, we take a computer science perspective on energy prediction 

based on weather data and analyze the important parameters as well as their correlation on the 

energy output. [6] To deal with the interaction of the different parameters, we use symbolic 

regressionbasedonthegeneticprogrammingtoolDataModeler.Ourstudiesarecarriedouton 

publicly available weather and energy data for a wind farm in Australia. [6] We report on the 

correlation of the different variables for the energy output. The model obtained for energy 

predictiongivesaveryreliablepredictionoftheenergyoutputfornewlysuppliedweatherdata. 
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3.1 METHODOLOGY: 

CHAPTER-3 

PROPOSED METHOD 

 

 

This work aims to develop a methodology to assess the suitability of wind energy 

production for low or moderate wind speed areas. Turbulent flows and low velocities are 

common wind characteristics of the built environment resulting in short periods of utilization 

and low energy yields. So, before installing a small wind system it is essential to have a good 

knowledge of wind speed in the site. The wind speed database may give an indication of 

average wind speed, however it is insufficient to provide sufficient data of wind speed that are 

necessary for the choice of the model of micro wind turbine, especially in urban or built up 

areas. In fact wind characteristics in urban locations differ greatly from the one in rural areas 

whereturbineshavebeentraditionallyinstalled.Moreoverthewinddatacomingfromdatabase do 

not consider the effect of local thermally driven winds and the effect of the obstacles in the 

urban districts. A good alternative is onsite wind measurement that can give good data about 

the wind speed, if the anemometers are installed in the right position and at the correct of the 

proposed site. Wind data coming from anemometric measurements have to be elaborated to 

obtain the frequencies distribution of the windspeed. 

Advanced approaches for short-term wind power forecasting necessitate 

predictions of meteorological variables as input. Then, they differ in the way predictions of 

meteorological variables are converted to predictions of wind power production, through the 

so-called power curve. Such advanced methods are traditionally divided into two groups. The 

firstgroup,referredtoasphysicalapproach,focusesonthedescriptionofthewindflowaround 

andinsidethewindfarm,andusethemanufacturer'spowercurve, forproposinganestimation of the 

wind power output. In parallel the second group, referred to as statistical approach, 

concentrates on capturing the relation between meteorological predictions (and possibly 

historical measurements) and power output through statistical models whose parameters have 

to be estimated from data, without making any assumption on the physicalphenomena. 



PREDICTING POWER OUTPUT BASEDON 

WEATHER CONDITION ONWINDTURBINES 

Gudlavalleru engineering college Page | 7 

 

 

3.2 IMPLEMENTATION: 

Algorithm and procedure: 

In our proposed system we implemented two algorithms they are: 

 
1. Linearregression 

 
2. Polynomialregression 

 
1. Linear regression: 

Linear regression is a statistical approach for modelling relationship between a 

dependentvariablewithagivensetofindependentvariables.Itcanbedone intwowaysbased 

onthedependent andindependentvariables.Oneissimplelinearregressionandsecondoneis 

multiple linearregression. 

 Simple LinearRegression: 

Simple linear regression is an approach for predicting a response using a 

single feature. 

 Multiple linearregression: 

Multiple linear regression attempts to model the relationship between two 

or more features and a response by fitting a linear equation to observed data. 

 
Note: If your data points clearly will not fit a linear regression (a straight line 

through all data points), it might be ideal for polynomial regression. 

 

2. Polynomialregression: 

Polynomial regression, like linear regression, uses the relationship between the 

variables x and y to find the best way to draw a line through the data points. 

Dataset: 

Source: https://www.kaggle.com/berkerisen/wind-turbine-scada-dataset 

Attributes in the dataset: 

 Date/Time (for 10 minutesintervals) 

 LV ActivePower (kW): The power generated by the turbine for thatmoment 

 WindSpeed(m/s):Thewindspeedatthehubheightoftheturbine(thewindspeedthat turbine 

use for electricitygeneration) 

https://www.kaggle.com/berkerisen/wind-turbine-scada-dataset
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 TheoreticalPowerCurve(KWh):Thetheoreticalpowervaluesthattheturbinegenerates 

with that wind speed which is given by the turbinemanufacturer 

 Wind Direction (°): The wind direction at the hub height of the turbine (windturbines 

turn to this directionautomaticly). 

 
Dataset View: 

 

 

 
Flow Graph: 

Applying Linear 

Regression 
 

Training Set 

Applying 

Polynomial 

Regression 
 

 

 

 

 

 
 

 

 

 

 

Figure chapter_number.figurenumber: Flow graph for predicting wind speed using linear 

and polynomial regression. 

Plotting 

the result 
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Code: 

Step1: Importing required packages like numpy, matplotlib, pands. 
 

numpy: 

It is a commonly used Python data analysis package. By using numpy, you can speed 

upyourworkflow,andinterfacewithotherpackagesinthePythonecosystem,likescikit-learn, that 

use numpy under the hood. numpy was originally developed in the mid 2000s, and arose from 

an even older package calledNumeric. 

numpyisanopensourcenumericalPythonlibrary.numpycontainsamultidimensional array 

and matrix data structures. It can be utilized to perform a number of mathematical operations 

on arrays such as trigonometric, statistical and algebraic routines. numpy is an extension of 

Numeric andNumarray. 

Matplotlib: 

It is a plotting library for the Python programming language and its numerical 

mathematicsextensionNumPy.Itprovidesanobject-orientedAPIforembeddingplotsinto 

applications using general-purpose GUItoolkits. 

matplotlib.pyplot is a collection of command style functions that make matplotlib 

work like MATLAB. Each pyplot function makes some change to a figure: e.g., creates a 

figure, creates a plotting area in a figure, plots some lines in a plotting area, decorates the 

plot with labels, etc. 

Pandas: 

It is a library written for the Python programming language for data manipulation 

and analysis. In particular, it offers data structures and operations for manipulating 

numerical tables and time series, which is a Panel Data. Therefore, the library is named is 

Pandas. Pandas library is built on NumPy package. 

Step 2: Importing Dataset (wind-turbine-scada-dataset) 

 
 

read_csv() is used to read “.csv” files which is present in pandas package. It is having 

different parameters. Necessary parameter is filename. Here in the above line we are going to 

import “T13.csv” dataset into a variable dataset. Where pd represents pandas package. 

dataset = pd.read_csv('T13.csv') 

import numpy asnp 

import matplotlib.pyplot as plt 

import pandas aspd 
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Step 3: Checking whether the dataset is imported or not by using some function. 
 

head( ): It is used to return first five rows in the dataset. 

dataset.head(): returns first five rows of the dataset with all the attributes for each row that 

are stored in dataset. 

Step 4: Applying some pre-processing techniques like removing null values, transformations 

etc., 

 

isnull(): used to check and manage NULL values in a data frame. 

 

fillna(): used to fill the null values with either by mean or median values or some other 

methods. 

Here in our project after null values if present those values are replaced with their mean 

values. 
 

Step 5: Executing the code 

 

dataset.head( ) 

#Checking for NullValues 

dataset.isnull() 

dataset.fillna(dataset.mean(),inplace=True) 

# integer-location based indexing for selection by position. 

X = dataset.iloc[:, 0:3].values 

x1=dataset.iloc[:, 0:1].values 

x2=dataset.iloc[:, 1:2].values 
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Where 
 

X - Represents all attributes except class labels. 

 
x1 - Represents first attribute in the dataset that is “date” 

 
x2 - Represents second attribute in the dataset that is “wind speed” 

x3 - Represents third attribute in the dataset that is “LActive Power” 

y - Represents last attribute in the dataset which represents class labels that it 

“Theoretical power” 

#Training and Testing 
 

train_test_split(): used to split the dataset based on the test_size. Here we randomly dividing 

the entire dataset into two parts 80% of training set and remaining 20% is of test set. 

#Applying Linear Regression 
 

sklearn.linear_model.LinearRegression(): This is Ordinary least squares Linear Regression 

from sklearn.linear_module. 

LinearRegression():Linear regression performs the task to predict a dependent variable value 

(y) based on a given independent variable (x). So, this regression technique finds out a linear 

relationship between x (input) and y(output). Hence, the name is Linear Regression. Ifweplot 

x3=dataset.iloc[:, 2:3].values 

y = dataset.iloc[:, 3:].values 

from sklearn.model_selection import train_test_split 

 
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=0) 

from sklearn.linear_model import LinearRegression 

lin_reg = LinearRegression() 

lin_reg.fit(x2, y) 



PREDICTING POWER OUTPUT BASEDON 

WEATHER CONDITION ONWINDTURBINES 

Gudlavalleru engineering college Page | 12 

 

 

the independent variable (x) on the x-axis and dependent variable (y) on the y-axis, linear 

regression gives us a straight line that best fits the data points. 

# Visualizing the Linear Regression results 
 

 

scatter(): method to draw a scatter plot diagram. 

 
The code seems self explanatory. Following steps were followed: 

 

 Define the x-axis and corresponding y-axis values aslists.

 Plot them on canvas using .plot()function.

 Give a name to x-axis and y-axis using .xlabel() and .ylabel()functions.

 Give a title to your plot using .title()function.

 Finally, to view your plot, we use .show()function.

def viz_linear(): 

 
plt.scatter(x2, y, color='red') 

 
plt.plot(x2, lin_reg.predict(x2),color='blue') 

plt.title('Linear Regression') 

plt.xlabel('Wind Speed') 

plt.ylabel('TheoreticalPower') 

plt.show() 

return 

viz_linear() 
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Fig 1: Linear regression between wind speed vs Theoretical power 

 

#Applying Polymonial Regression 
 

 

PolynomialFeatures(): 

- Generate polynomial and interactionfeatures. 

- Generate a new feature matrix consisting of all polynomial combinations ofthe 

features with degree less than or equal to the specifieddegree. 

fit_transform(): 

- Fit to data, then transformit. 

- Fits transformer to X and y with optional parameters fit_params and returnsa 

transformed version ofX. 

from sklearn.preprocessing import PolynomialFeatures 

poly_reg = PolynomialFeatures(degree=4) 

X_poly = poly_reg.fit_transform(x2) 

pol_reg = LinearRegression() 

pol_reg.fit(X_poly, y) 
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# Visualizing the Polymonial Regression results: 

 

 

scatter(): method to draw a scatter plot diagram. 

 
The code seems self explanatory. Following steps were followed: 

 

 Define the x-axis and corresponding y-axis values aslists.

 Plot them on canvas using .plot()function.

 Give a name to x-axis and y-axis using .xlabel() and .ylabel()functions.

 Give a title to your plot using .title()function.

 Finally, to view your plot, we use .show()function.

def viz_polymonial(): 

 
plt.scatter(x2, y, color='red') 

 
plt.plot(x2, pol_reg.predict(poly_reg.fit_transform(x2)), color='blue') 

plt.title('Polynomial Regression') 

plt.xlabel('Wind Speed') 

plt.ylabel('Theoretical Power') 

plt.show() 

return 

viz_polymonial() 
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Fig 2: Polynomial regression between wind speed vs Theoretical power 

As shown above procedure same was repeated in between another two attributes. 

#Splitting data 

 
#Appling Model on dataset 

 

from sklearn.model_selection import train_test_split 

 

X_train, X_test, y_train, y_test = train_test_split(x1, y, test_size=0.2, random_state=0) 

from sklearn.linear_model import LinearRegression 

lin_reg = LinearRegression() 

lin_reg.fit(x1, y) 
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# Visualizing the Linear Regression results 
 

 

 

 

 

 
Fig 3: Linear regression between LActive Power vs Theoretical power 

def viz_linear(): 

 
plt.scatter(x1, y, color='red') 

 
plt.plot(x1, lin_reg.predict(x1), color='blue') 

plt.title('Linear Regression') 

plt.xlabel('LActive Power') 

plt.ylabel('Theoretical Power') 

plt.show() 

return 

viz_linear() 
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#Applying Polymonial Regression 
 

 
# Visualizing the Polymonial Regression results 

 

 

scatter(): method to draw a scatter plot diagram. 

 
The code seems self explanatory. Following steps were followed: 

 

 Define the x-axis and corresponding y-axis values aslists.

 Plot them on canvas using .plot()function.

 Give a name to x-axis and y-axis using .xlabel() and .ylabel()functions.

 Give a title to your plot using .title()function.

 Finally, to view your plot, we use .show()function.

from sklearn.preprocessing import PolynomialFeatures 

poly_reg = PolynomialFeatures(degree=4) 

X_poly = poly_reg.fit_transform(x1) 

pol_reg = LinearRegression() 

pol_reg.fit(X_poly, y) 

def viz_polymonial(): 

plt.scatter(x1, y, color='red') 

plt.plot(x1, pol_reg.predict(poly_reg.fit_transform(x1)), color='blue') 

plt.title('Polynomial Regression') 

plt.xlabel('LActive Power') 

plt.ylabel('Theoretical Power') 

plt.show() 

return 

viz_polymonial() 
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Fig 4: Polynomial regression between LActive Power vs Theoretical power 

 
3.3 DATA PREPARATION: 

Asweareusingmachine learningalgorithmweneedalargedatasetsinordertogetthe 

testresults. WehavenumberofwebsitesfordownloadingthedataweusedKagglewebsite for 

thedataset.Inthat wehaveanumberofdatasetsregardingtheprojectwecollectedthisdataset because 

it is having many inputs for efficient accuracy and it is a continuous data process running, we 

are also having many number of datasets regarding the output prediction but they are not 

much efficiently known by theuser. 

In this data we have input variables as LV Active Power, Wind Speed and output 

variable as Theoretical Power which are independent and dependent variables. We have Wind 

Speed data for every m/s. We have more accurate results. 
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Fig 5: Dataset of our project 

 
 

LV Active Power(kW): 

A very simple and effective means to eliminate leading or lagging power factor 

errors,reduce voltage fluctuations, enhance equipment operating life and improve system 

powercapacity. The range offers consolidated features in one package without the risk of 

resonance,whilestabilizingelectricalnetworksbyprovidingharmonicmitigation,powerfactorcorr

ectionand loadbalancing. 

Inasimplealternatingcurrent(AC)circuitconsistingofasourceandalinearload,both the 

current and voltage are sinusoidal If the load is purely resistive, the two quantities reverse 

their polarity at the same time. At every instant the product of voltage and current is positive 

or zero, the result being that the direction of energy flow does not reverse. In this case, only 

active power istransferred. 

Wind speed (m/s): 

Wind speed is affected by a number of factors and situations, operating on varying 

scales(frommicrotomacroscales).Theseincludethepressuregradient, Rossbywavesandjet 

streams, and local weather conditions. There are also links to be found between wind speed 

and wind direction, notably with the pressure gradient and terrainconditions. 
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Windspeedsusuallymeanthemovementofairinanoutsideenvironment,butthespeed of 

movement of air inside is also important in many cases, including weather forecasting, 

aircraft and maritime operations, construction and civil engineering. High wind speeds can 

cause unpleasant side effects, and strong winds often have special names, including gales, 

hurricanes, andtyphoons. 

 
Theoretical power curve(KWh): 

The power of a binary hypothesis test is the probability that the test rejects the null 

hypothesis(H0)whenaspecificalternativehypothesis(H1)istrue.Thestatisticalpowerranges from 

0 to 1, and as statistical power increases, the probability of making a type II error 

(wronglyfailingtorejectthenullhypothesis)decreases.ForatypeIIerrorprobabilityofβ,the 

corresponding statistical power is 1-β. For example, if experiment 1 has a statistical power of 

0.7, and experiment 2 has a statistical power of 0.95, then there is a stronger probability that 

experiment 1 had a type II error than experiment 2, and experiment 2 is more reliable than 

experiment1duetothereductioninprobabilityofatypeIIerror.Itcanbeequivalentlythought 

ofastheprobabilityofacceptingthealternativehypothesis(H1)whenitistruethatis,theability 

ofatesttodetectaspecificeffect,ifthatspecificeffectactuallyexists.Winddirection: 

Wind direction is reported by the direction from which it originates. For example, a 

northerly wind blows from the north to the south.[1]Wind direction is usually reported in 

cardinal directions or in azimuth degrees. Wind direction is measured in degrees clockwise 

fromduenorth.Consequently,awindblowingfromthenorthhasawinddirectionof0°(360°); 

awindblowingfromtheeasthasawinddirectionof90°;awindblowing fromthesouthhasa wind 

direction of 180°; and a wind blowing from the west has a wind direction of 270°. In general, 

wind directions are measured in units from 0° to 360°, but can alternatively be expressed 

from -180° to180°. 

https://en.wikipedia.org/wiki/Wind_direction#cite_note-HOWTOREAD-1
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CHAPTER -4 

RESULTS AND DISCUSSION 

Using polynomial regression we trained a model that would take parameters like wind 

speed, LV Active power, Theoretical power, wind direction and produces theoretical poweras 

output. 

 

 

Fig 6: Importing the libraries and Data Preprocessing 
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Fig 7: Importing dataset 
 

 

 

 
 

Fig 8: Allocating the independent values to X 
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Fig 9: Allocating the dependent values toY 

 

Fig 10: Training and testing themodel 
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Fig 11: Predicting the value by using r2_score. 
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5.1 CONCLUSION: 

CHAPTER-5 

CONCLUSION AND FUTURE SCOPE 

 
 

In this study, we showed that wind energy output can be predicted from publicly 

available weather data with accuracy up to 80% R2 on the training range and up to 85, 5% on 

the unseen test data. We identified the smallest space of input variables where reported 

accuracycanbeachieved,andprovidedcleartrade-offsinpredictionaccuracywhendecreasing the 

input space to the wind speedvariable. 

Wearepleasedthatthepresentedframeworkissosimplethatitcanbeusedbyliterally 

everybodyforpredictingTheoreticalpowerbasedonwindenergyproduction—forindividual wind 

turbines on private farms or urban buildings, or for small wind farms. For future work, we are 

planning further study of the possibilities for longer-term wind energyforecasting. 

Severalforecastingmodelswerediscussedandalotofresearchesonthemodels,which have 

their own characteristics, were presented. The major focus was on emphasizing the diversity 

of various forecasting methods available and also on providing a comparison of present 

mechanisms to determine the bestavailable. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru  
 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 

 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of 

the information to provide valid conclusions., component, or software to meet the desired 

needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 



PREDICTING POWER OUTPUT BASEDON 

WEATHER CONDITION ONWINDTURBINES 

Gudlavalleru engineering college Page | 28 

 

 

 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 

 

 

 

PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

 

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 
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Mapping Table 

CS1537 : MAIN PROJECT  

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 
  

PSO 

1 

PSO 

2 

CO1 3 2   2       2 2 2       1 2 

CO2 3 3 3 3 3     2 2 2   1   1 3 

CO3 3 2 3 2 2  3 3  2 2       2 

CO4 2   1   3       3 3 2 2   2 2 

 

 

    Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

   based on level of mapping as follows: 

 

 1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) 

 mapper 
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ABSTRACT 

 
 

Mushrooms have been consumed as food and used medicinally since ancient times. 

Mushrooms are rich in antioxidant called selenium. Antioxidants help protect the body from 

damaging free radicals that can cause conditions like heart diseases and cancer. Some 

mushroom species contains toxins that cause vomiting, stomach cramps and diarrhea. So, we 

shall build algorithm to predict whether mushroom is edible or not. Mushroom class 

prediction uses classification techniques for analyzing mushrooms image dataset. A 

Convolution neural network is used for implementation of the classification techniques. 

Different techniques used for classification like CNN is used to categorize different 

mushrooms as edible or non-edible. 
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CHAPTER 1 

INTRODUCTION 

 
1.1 INTRODUCTION 

Mushrooms have been consumed as food and used medicinally since ancient times. 

Mushrooms are rich in antioxidant called selenium. Antioxidants help protect the body 

from damaging free radicals that can cause conditions like heart disease and cancer. Some 

mushroom species contains toxins that cause nausea, vomiting, stomach cramps and 

diarrhea. Mushrooms have been consumed since earliest history; ancient Greeks believed 

that mushrooms provided strength for warriors in battle, and the Romans perceived them 

as the “Food of the Gods”. More than 2,000 species of mushrooms exist in nature, but 

around 25 are widely accepted as food and few are commercially cultivated. Mushrooms 

are considered as a delicacy with high nutritional and functional value, and they are also 

accepted as nutraceutical foods. 

The standard "mushroom" is the cultivated white button mushroom, Agaricus Bisporus; 

therefore the word "mushroom" is usually applied to those fungi (Basidiomycota, 

Agaricomycetes) that have a stem (stripe), a cap (pileus), and gills (lamellae, sing. 

lamella) on the bottom of the cap. "Mushroom" as well describes a variation of other 

gilled fungi, with or without stems; hence the term is used to describe the fleshy fruiting 

bodies of some Ascomycota. These gills produce microscopic spores that aid the fungus 

spread across the ground. 

Most mushrooms sold in supermarkets have been commercially produced on mushroom 

farms. The most common of these, Agaricus bisporus, is well- thought-out to be safe for 

utmost people to eat since it is grown in controlled, sterilized surroundings. Numerous 

varieties of A. bisporus are grown commercially, as well as whites, crimini, and 

portobello. Other cultivated species existing at many grocers include Hericium erinaceus, 

shiitake, maitake (hen-of-the-woods), Pleurotus, and enoki. Recently, increasing wealth in 

developing countries has directed to a substantial growth in attention in mushroom 

cultivation, which is now seen as a possibly significant economic activity for small 

farmers. 

The main edible mushroom producer is China. The country produces about half of all 

cultivated mushrooms, and around 2.7 kg of mushrooms are consumed per person per 
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year by over a billion people. In 2014, Poland was the world's largest mushroom exporter, 

reporting an estimated 194,000 tons annually. The most cultivated mushroom worldwide is 

Agaricus bisporus, followed by Lentinus edodes, Pleurotus sppand Flammulina velutipes. 

Mushrooms production continuously increases, China being the biggest producer around the 

world. However, wild mushrooms are becoming more important for their nutritional, 

sensory, and especiallypharmacological characteristics. 

Mushrooms could be an alternative source of new antimicrobial compounds, mainly 

secondary metabolites, such as terpenes, steroids, anthraquinones, benzoic acid derivatives, 

and quinolones, but also of some primary metabolites like oxalic acid, peptides, and 

proteins. Lentinus edodes is the most studied species and seems to have an antimicrobial 

action against both gram-positive and gram- negative bacteria . 

They have a great nutritional value since they are quite rich in protein, with an important 

content of essential amino acids and fiber, poor fat but with excellent  important  fatty 

acids content . Moreover, edible mushrooms provide a nutritionally significant content of 

vitamins (B1, B2, B12, C, D, and E). Thus, they could be an excellent source of many 

different nutraceuticals and might be used directly in human diet and to promote health  

for the synergistic effects of all the bioactivecompoundspresent. 

Distinguishing edible from poisonous mushroom species needs meticulous care to detail; 

there is no single trait by which all toxic mushrooms cannot be recognized, nor one by 

which all edible mushrooms can be recognized. People who gather mushrooms for eating 

are known as mycophagists and the act of gathering them for such is known as mushroom 

hunting, or simply "mushrooming". Even edible mushrooms ma y yield allergic reactions in 

susceptible individuals, from a mild asthmatic response to severe anaphylactic shock. Even 

the cultivated A. bisporus comprises small amounts of hydrazines, the most copious of 

which is agaritine (a mycotoxin and carcinogen). Nevertheless, the hydrazines are 

demolished by reasonable heat when cooking. 

A number of species of mushrooms are poisonous; even though some resemble sure  

edible species, consuming them could be deadly. Eating mushrooms collected in the wild 

is risky and should only be undertaken by individuals knowledgeable in mushroom 

recognition. Mutual best practice is for wild mushroom pickers to focus on gathering a 

small number of visually distinct, edible mushroom species that cannot be simply 

confused with poisonous varieties. 
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1.1.1 Artificial Intelligence 

 
“The science and engineering of making intelligent machines, especially intelligent 

computer programs”. Artificial Intelligence is an approach to make a computer, a robot, or 

a product to think how smart human think. AI is a study of how human brain think, learn, 

decide and work, when it tries to solve problems. And finally this study outputs intelligent 

software systems. The aim of AI is to improve computer functions which are related to 

human knowledge, for example, reasoning, learning, and problem-solving.  The 

intelligence is intangible. It is composedof 

 

 Reasoning

 Learning

 Problem Solving

 Perception

 Linguistic Intelligence

 
Approaches include statistical methods, computational intelligence, and traditional coding 

AI. During the AI research related to search and mathematical optimization, artificial neural 

networks and methods based on statistics, probability, and economics, we use many tools. 

Computer science attracts AI in the field of science, mathematics, psychology, linguistics, 

philosophy and so on. 

 

1.1.2 Trending AI Articles 

 Cheat Sheets for AI, Neural Networks, Machine Learning, Deep Learning & 

Big Data.

 Data Science Simplified Part 1: Principles and Process.

 Getting Started with Building Real-time APIInfrastructure.

 AI & NLP Workshop

1.1.3 Applications of AI 

 Gaming − AI plays important role for machine to think of large number of possible 

positions based on deep knowledge in strategic games. for example, chess, river 

crossing, N-queens problems and etc.

 Natural Language Processing − Interact with the computer that understands natural 

language spoken by humans.
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 Expert Systems − Machine or software provide explanation and advice to the users.

 Vision Systems − Systems understand, explain, and describe visual input on the 

computer.

 Speech Recognition − There are some AI based speech recognition systems have 

ability to hear and express as sentences and understand their meanings while a 

person talks to it. For example Siri and Google assistant.

 Handwriting Recognition − The handwriting recognition software reads the text 

written on paper and recognize the shapes of the letters and convert it into editable 

text.

 Intelligent Robots − Robots are able to perform the instructions given by a human.

1.1.4 Major Goals 

 Knowledge reasoning

 Planning

 Machine Learning

 Natural Language Processing

 Computer Vision

 Robotics

 
1.1.5 Need for Artificial Intelligence 

 
 To create expert systems which exhibit intelligent behavior with the capability to 

learn, demonstrate, explain and advice its users.

 Helping machines find solutions to complex problems like humans do and 

applying them as algorithms in a computer- friendly manner.

 

1.1.6 Tools 

 
AI has developed a large number of tools to solve the most difficult problems in computer 

science, like: 

 
 Search and optimization

 Logic

 Probabilistic methods for uncertain reasoning

 Classifiers and statistical learning methods

 Neural networks
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 Control theory

 Languages

1.1.7 Machine Learning 

Machine Learning is a subset of Artificial Intelligence which uses statistica l methods to 

enables machines to improve with experiences. Machine learning (ML) is the scientific 

study of algorithms and statistical models that computer systems use to perform a specific 

task without using explicit instructions, relying on patterns and inference instead. It  is 

seen   as   a    subset    of artificial    intelligence.    Machine    learning  algorithms   build 

a mathematical model based on sample data, known as "training data", in order to make 

predictions or decisions without being explicitly programmed to perform the task. 

Machine learning algorithms are used in a wide variety of applications, such as email 

filtering and computer vision, where it is difficult or infeasible to develop a conventional 

algorithm for effectively performing thetask. 

1.1.7.1 Learning Types 

There are 3 types of learning techniques 

1. Supervised Learning 

2. Unsupervised Learning 

3. Reinforcement Learning 

1. Supervised Learning 

Supervised learning algorithms build a mathematical model of a set of data that 

contains both the inputs and the desired outputs. The data is known as training data, and 

consists of a set of training examples. Each training example has one or more inputs and 

the desired output, also known as a supervisory signal. In the mathematical model, each 

training example is represented by an array or vector, sometimes called a feature vector, 

and the training data is represented by  a  matrix.  Through   iterative   optimization   of 

an objective function, supervised learning algorithms learn a function that can be used to 

predict the output associated with new inputs. An optimal function will allow the 

algorithm to correctly determine the output for inputs that were not a part of the training 

data. An algorithm that improves the accuracy of its outputs or predictions over time is  

said to have learned to perform that task. Supervised Learning algorithms are twotypes: 

1. Regression 

Regression algorithms are used when the outputs may have any numerical value 

within a range. 
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Regression Types 

 Linear Regression 

 Multiple Linear Regression 

 Polynomial Linear Regression 

2. Classification 

Classification algorithms are used when the outputs are restricted to a 

limited set of values. There are many classification types 

Classification Types 

 Linear Classifiers: Logistic Regression, Naive Bayes Classifier 

 Nearest Neighbor 

 Support Vector Machines 

 Decision Trees 

 Random Forest 

 Neural Networks 

2. Unsupervised Learning 

When we have input as unlabelled data then no output to predict. Example of 

unsupervised learning is Clustering. Clustering means making similar category of data into 

Clusters. 

3. Reinforcement Learning 

 
Reinforcement learning is an area of Machine Learning. It is about taking suitable 

action to maximize reward in a particular situation. It is employed by various software  

and machines to find the best possible behavior or path it should take in a specific 

situation. Reinforcement learning differs from the supervised learning in a way that in 

supervised learning the training data has the answer key with it so the model is trained 

with the correct answer itself whereas in reinforcement learning, there is no answer  but 

the reinforcement agent decides what to do to perform the given task. In the absence of 

training dataset, it is bound to learn from its experience. 

Example: We have an agent and a reward, with many hurdles in between. The agent is 

supposed to find the best possible path to reach the reward. The following problem explains 

the problem more easily. 

1.1.8 Deep Learning 

It is the next generation of Machine Learning. It’s a subset of Machine Learning. 

Deep Learning models can make their own predictions entirely independent of humans. 
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Machine Learning models of the past still need human intervention in many cases to arrive 

at the optimal outcome. Deep Learning models use artificial neural networks. The design 

of this network is inspired by the biological neural network of the human brain. It analyses 

data with a logical structure similar to how a human would draw conclusions.. 

Deep Learning is the next generation of Machine Learning. It’s a subset of Machine 

Learning. Deep Learning models can make their own predictions entirely independent of 

humans. Machine Learning models of the past still need human intervention in many cases 

to arrive at the optimal outcome. Deep Learning models use artificial neural networks. The 

design of this network is inspired by the biological neural network of the human brain. It 

analyses data with a logical structure similar to how a human would draw conclusions 

Recent advances in Deep Learning have made computer vision applications leap forward: 

from unlocking our mobile phone with our face, to safer self-driving cars. Most modern 

deep learning models are based on artificial neural networks, specifically,  Recurrent 

Neural Networks (RNN) and Convolution Neural Networks (CNN). In this project we 

predict mushroom is edible or not by using convolution neural network algorithm. 

 

Fig 1: Deep Learning is subset of Machine Learning 

 
 

1.2 OBJECTIVES OF THE PROJECT 

 To predict whether a mushroom is edible to eat or not based on mushroom 

images. 

 Evaluating Deep Learning models for automated decision making. 

 In this study, we used the prediction power of a convolution neural network to 

classify whether mushroom is edible or poisonous. 

 Pre process the mushroom image data so that it is suitable for training. 
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 Generally some mushroom species are edible and some are toxic, this 

prediction helps while before we eat the mushrooms. 

 Correct classification of a found mushroom is a basic problem that a 

mushroom hunter faces. 

  This prediction helps when the hunter wishes to avoid inedible and poisonous 

mushrooms and to collect edible mushrooms. 

 We used Keras is a framework for building deep neural networks with Python. 

It is designed to build a deep neural network with a few lines of code to avoid 

complexity. Keras provides an easy front-end layer to build deep neural 

network utilizing Tensor Flow or Theano at the back-end. 

 The method decreases the cost and increases its popularity. 

 Less time consuming. 

1.3 PROBLEM STATEMENT 

Mushrooms have been consumed as food and used medicinally since ancient times. 

Mushrooms are rich in antioxidant called selenium. Antioxidants help protect the body 

from damaging free radicals that can cause conditions like heart disease and cancer. Some 

mushroom species contains toxins that cause nausea, vomiting, stomach cramps and 

diarrhoea. Mushrooms can be classified into several categories based on edibility. 

Reasons for not wanting to eat a mushroom include poor taste and poison. Further 

classification according to taste is also possible and in some cases poison can be removed 

by cooking. Correct classification of a found mushroom is a basic problem that a 

mushroom hunter faces: the hunter wishes to avoid inedible and poisonous mushrooms and 

to collect edible mushrooms. Humans are generally very good at categorizing items based 

on appearance and other available information like mushroom attributes like colour, gill 

and surface. But everyone doesn’t know those attributes and values to predict mushroom 

edibility. In this work, we appraise the functionality of pre-trained CNN models utilized as 

feature-extractors followed by different classifiers for the classification of mushrooms. We 

analytically determine the optimal CNN model for the purpose. 

Statistical results obtained demonstrates that pre trained CNN models employed along 

with supervised classifier algorithms can be very beneficial in analyzing mushroom 

images, specifically to predict edibility of mushrooms. 



Prediction of Mushroom Dataset Using CNN Algorithm 

Gudlavalleru Engineering College 9 

 

 

 

CHAPTER 2 

LITERATURE REVIEW 

Review of literature contains previous studies of various journals related to prediction of 

mushrooms. Eyad Sameh Alkronz, Khaled A. Moghayer, Mohamad Meimeh, Mohannad 

Gazzaz, Bassem S. Abu-Nasser, Samy S. Abu-Naser paper titled Prediction of Whether 

Mushroom is Edible or Poisonous Using Back-propagation Neural Network. In This 

paper, we used the prediction power of a neural network to classify whether a mushroom 

is edible or poisonous. Our network achieved an accuracy of over 99%. We used the 

JustNN environment for building the network that was a feed forward Multi- Layer 

Perceptron with one input layer, three hidden layer and one output layer. The average 

predictability rate was 99.25% for Prediction of Whether the Mushroom is Edible or 

Poisonous[1]. 

Mohammad Ashraf Ottom1 , Noor Aldeen Alawad2 , Khalid M. O. Nahar2 paper titled as 

Classification of Mushroom Fungi Using Machine Learning Techniques. In the proposed 

approach, we used different algorithms to get best results of mushroom classification; we 

implement each of neural networks (NN), SVM, Decision Tree, and KNN on different 

scenarios, with background and without background. We extract different features from 

mushroom images like Eigen features, histogram features and parametric features. In  

order to improve the results, we remove images background but unfortunately this step 

failed to improve the result. Finally, the experiment results show advantage for 

background images, especially when used KNN algorithm, and with Eigen features 

extraction and real dimensions of mushroom (i.e cup diameter, stem tall and stem 

diameter) where accuracy reached to 0.944, while the result after replacing real 

dimensions with virtual dimension (i.e. width and height of mushroom shape inside the 

images) is 87%. The highest value for KNN  after removing images background reached 

to 0.819 as a maximum value. Our future work we will try to extract some physical 

dimension from mushroom images like cup diameters, stem tall, color and texture. Also, 

we will try to expand the dataset and use more images to improve classification process 

[2]. 

Mali H. Hakem Alameady* paper titled as CLASSIFYING POISONOUS AND EDIBLE 

MUSHROOMS IN THE AGARICUS AND LEPIOTA FAMILY USING 

MULTILAYER PERCEPTION. Based to all experiments that  have been done for all test 
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and train required to get for predicting whether the mushrooms definitely edible or 

poisonous. The result showed that the best-hidden unit is 2, the best learning rate is 0.6, 

the best moment rate is 0.2, the best activation function is sigmoid and best result of  

epoch is 300[3]. 

Dr. Dilip Roy Chowdhury1, Subhashish Ojha2 paper titled as An Empirical Study on 

Mushroom Disease Diagnosis: A Data Mining Approach. The study has found that, with 

ever changing and growing agricultural knowledge and increasing spread of diseases, the 

mushroom farmers are sometimes confused and overloaded with information during 

decision making. It is then suggested to consult the specialists to resolve confusion. But, 

however, this facility of consulting specialists might not always be available or not timely 

available. This is certainly a serious problem of mushroom agricultural domain. For this, 

huge damage is seen during any type of agricultural cultivation. Moreover, while farmer 

cultivate mushroom, same situation might be happened. As a result, at any phase of 

undesirable growth of mushroom could be seen and thus it causes adversely affect the 

final mushroom yield. In this paper different classification algorithms such as the Naïve 

Bayes, SMO and RIDOR are experimentally evaluated using Mushroom Diseases 

Diagnosis dataset. Till now, no work has been found for diagnosing mushroom diseases. 

So, this field has challenging scope for future research work and directions, which may be 

extended further. Here, the classification algorithms are used on Mushroom Diseases 

Diagnosis dataset with the help of the data mining tool as WEKA.  It is deduced that 

Naïve Bayes Classification algorithm provides better results for Mushroom Diseases 

Diagnosis dataset when compared with other classification algorithms[4]. 



Prediction of Mushroom Dataset Using CNN Algorithm 

Gudlavalleru Engineering College 11 

 

 

 

CHAPTER-3 

PROPOSED METHOD 

 
3.1 METHODOLOGY 

3.1.1 Convolution Neural Network: 

Convolution Neural Network (CNN) is the architecture behind computer vision applications. 

We will use Tensor Flow to build a CNN for image recognition by extracting main features 

of the image. Steps to extract main features: 

1. Convolution 

2. Max Pooling 

3. Flattening 

4. Full Connection 

1. Convolution: 

The convolution operation is the building block of a convolution neural network as 

the name suggests it. Now, in the field of computer vision, an image can be expressed as a 

matrix of RGB values. To complete the convolution operation, we need an image and a 

filter. 

Therefore, let’s consider the 6x6 matrix below as a part of an image: 
 

Fig 2: 6x6 convolution matrix 

And the filter will be the following matrix: 
 

Fig 3: 3x3 convolution filter 
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Then, the convolution involves superimposing the filter onto the image matrix, adding the 

product of the values from the filter and the values from the image matrix, which will 

generate a 4x4 convoluted layer. 

Fig 4: Feature Map 

2. Max Pooling: 

Pooling operation is applied to the feature map. By applying pooling 75% of the 

unwanted features are removed by extracting the maximum features from the feature 

map. Pooling avoids or prevents over fitting and Spatial Invariance. Pooling reduces the 

over fitting of images by monitoring the performance of the model during training by 

evaluating it on both a training dataset and a holdout validation dataset. There are also 

other kind of pooling like sum pooling and mean pooling. Our main focus will be max 

pooling. 

Pooled Feature Map: 

The process of filling in a pooled feature map differs from the one we used to  

come up with the regular feature map. This time you'll place a 2×2 box at the top-left 

corner, and move along the row. For every 4 cells your box stands on, you'll find the 

maximum numerical value and insert it into the pooled feature map. In the figure below, 

for instance, the box currently contains a group of cells where the maximum value is 4. 

Just like in the convolution step, the creation of the pooled feature map also makes us 

dispose of unnecessary information or features. In this  case,  we have lost roughly 75% 

of the original information found in the feature map since for each 4 pixels in the feature 

map we ended up with only the maximum value and got rid of the other 3. 
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Fig 5: Max Pooling 

3. Flattening: 

After finishing the previous two steps, we're supposed to have a pooled feature 

map by now. As the name of this step implies, we are literally going to flatten our pooled 

feature map into a column as by reducing multi dimension to single dimension. 

 

Fig 6: Flattening 

4. Full Connection: 

In full connection artificial neural networks and convolution neural networks collide 

as we add the former to our latter. As you see from the image below, we have three layers 

in the full connection step: 

 Input layer 

 Fully-Connected layer 

 Output layer 
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Fig 7: Full Connection 

 

 
The input layer contains the vector of data that was created in the flattening step. The 

features that we distilled throughout the previous steps are encoded in this vector. At this 

point, they are already sufficient for a fair degree of accuracy in recognizing classes. We 

now want to take it to the next level in terms of complexity and precision. 

We present the detailed experiments and evaluation steps undertaken to test the 

effectiveness of the proposed model. Our experiments were based on a mushroom image 

dataset  proposed  in.  We  deployed  Keras  open-source deep learning framework with 

tensor flow backend to build and train the convolution neural network 

experiments were run on a standard PC. 

model. All 

The original dataset consists of two main folders (i.e., training and testing folders) and 

two subfolders containing poisonous (P) and edible (E) mushroom images, respectively. 

We employed several data augmentation methods to artificially increase the size and 

quality of the dataset. This process helps in solving over fitting problems and enhances 

the model’s generalization ability during training. The settings deployed in image 

augmentation are shown below: 

 

 
Fig 8: 2D Transformation 
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The rescale operation represents image reduction or magnification during the augmentation 

process. The rotation range denotes the range in which the images were randomly rotated 

during training, i.e., 40 degrees. Width shift is the horizontal translation of the images by 0.2 

percent, and height shift is the vertical translation of the images by 

0.2 percent. In addition, a shear range of 0.2 percent clips the image angles in a 

counterclockwise direction. The zoom range randomly zoom the images to the ratio of 0.2 

percent, and finally, the images were flipped horizontally. 

For detection of mushroom edibility Back propagation neural network (BPNN) is a 

multilayer feed forward neural network that uses a supervised learning algorithm known 

as error back-propagation algorithm. Errors accumulated at the output layer are 

propagated back into the network for the adjustment of weights depicts a conventional 

BPNN which consists of three layers: input, hidden, and output. As seen, there is no 

backward pass of computation except the operations used in training. All the functioning 

operations proceed in the forward direction during simulation. 

 

Fig 9: Back propagation neural network 

 

The overall architecture of the proposed CNN model which consists  of  two  major  parts: 

the feature extractors and a classifier (sigmoid activation function).  Each  layer  in  the 

feature extraction layer takes its immediate preceding layer's output  as  input,  a  nd  its  

output is passed as an  input to the succeeding layers.  The proposed  architecture  consists 

of the convolution, max-pooling, and classification layers combined together. The feature 

extractors comprise conv3 × 3, 32; conv3 × 3, 64; conv3 × 3, 128; conv3 × 3, 128, max-pooling layer 

of size 2 × 2, and a RELU activator between them. The output of the 
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convolution and max-pooling operations are assembled into 2D planes called feature maps. 

 

Fig 10: Architecture of CNN 

 

The classifier is placed at the far end of the proposed convolution neural network (CNN) 

model. It is simply an artificial neural network (ANN) often referred to as a dense layer. 

This classifier requires individual features (vectors) to perform computations like any 

other classifier. Therefore, the output of  the feature extractor (CNN part) is converted into 

a 1D feature vector for the classifiers. This process is known as flattening where the  

output of the convolution operation is flattened to generate one lengthy feature vector for 

the dense layer to utilize in its final classification process. The  classification  layer  

contains a flattened layer, a dropout of size 0.5, two dense layers of size 512 and 1, 

respectively, a RELU between the two dense layers and a sigmoid activation funct ion that 

performs the classification tasks. 

Algorithm description for building Convolution Neural Network (CNN) model: 

1. Input: Mushroom images 

2. Output: Prediction 

3. Parameter: Edible 

Poisonous 

Negative 

4. Procedure 

5. Begin 

6. Initialize the model by calling constructor 

7. Add Convolution layer 

Parameters in Conv2D are 

 No of feature detectors 
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 Size of the feature detectors 

 Input shape 

 Activation function 

8. Add Pooling layer 

Parameter in MaxPoolinG2D 

 Pool size 

9. Add Flattening layer 

10. Add Hidden layer 

Parameter in Hidden layer 

 Initialization 

 Activation function 

 Output dimensions 

11. Add Output layer 

Parameter in Output layer 

 Initialization 

 Activation function 

 Output dimensions 

12. Compile the model 

13. Pre-process the images using Image Data Generator 

Apply the operations like rescaling, shearing, flipping and zooming 

14. Train and test the model using flow_from_directory() method 

Parameters are: 

 Path of the dataset 

 Target size 

 Batch size 

 Class mode 

15. Save the model with extension .h5 

16. End 
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3.2 IMPLEMENTATION 

3.2.1 Data Loading 

Data is loaded using CV2 package in python. 
 

 

 

Fig 11: Data Loading 

3.2.2 Model Building 

Sequential model with convolution layer, max pooling layer, flattening layer, dense layer, 

hidden layer, and drop out layer is built. 

 

Fig 12: Importing Libraries 

3.2.3 Data Pre-processing 

As in implementation model we have created this model using CNN Sequential model by 

calling the constructor. First task is to read the dataset and perform visualizations on it to get 

some insights about the data. We use the cv2 library for the reading the dataset and resize 

the (64*64*1) since it is RGB image. The corrupted images are not read they are skipped. 

After Data Exploration, as already the data is split into training and testing sets and 

normalized, the data now is suitable for Convolution neural networks. 
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Fig 13: Adding Convolution and pooling layers 

3.2.4 Training 

In this model convolution layers are used with filters=32,32,64,64 and activation as 

“relu”, padding as “same”, and max pooling layers are used with pool size=(2,2),flatten 

layer to avoid over fitting. Dense layer with 2 units and activation function as “softmax”. 

 

Fig 14: Adding flattening, hidden and output layers 
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3.2.5 Dataset Description 

Classify the mushroom images as poisonous and edible. Images are not high resolution. 

Photos are not reduced to a single size; they have different proportions. The total dataset 

is divided into testing set, training set. 

Keras is a framework for building deep neural networks with Python. It is designed  to 

build a deep neural network with a few lines of code to avoid complexity. Keras provides 

an easy front-end layer to build deep neural network utilizing Tensor Flow or Theano at 

the back-end. It enables fast experimentation with deep neural networks. 

First, we create our model using the “Sequential” model from Keras. This model is a 

linear stack of layers, meaning that we will create our model layer-by- layer. 

3.2.5.1 Convolution Layer: The first convolution layer is our input layer. 

 The first parameter is the number of convolution filters to use in the layer, 

which is set to “32”. This is also the number of neurons, or  nodes that will be 

in this layer.

 The second parameter is the filter’s size, or the receptive field. Imagine we are 

creating a window of the size (3, 3), or a width of three and a height of three, 

that our convolution layer is restricted to looking through at any given time.

 The third parameter we will set is the activation function. Our nonlinear 

activation function is ReLu, or rectified linear unit. The ReLu function is f(x)

= max (0, x). Therefore, all negatives are converted to zeros while all positives 

remain the same. ReLu is one of the most popular activation functions because 

it reduces the vanishing gradient issue and is computationally cheaper to 

compute. This does not mean that the ReLu function is perfect, but it will get 

the job done for most applications. 

 The fourth parameter is the input shape. This parameter only needs to be 

specified in the first convolution layer. After the first layer, our model can 

handle the rest. The input shape is simply the shape of the images that will be 

fed to the CNN. The shape of our input images will be (64, 64, 3) (width, 

height, depth).

 The final parameter is the padding, which is set to “same”. This will pad the 

input in a way that makes the output have the same length as the initial input.

3.2.5.2 Max Pooling Layer: The max pooling layers will only have one parameter for this 

model. Parameter is the pool size, or the factor to downscale the input’s spatial 

dimensions. The pool size will be set to (2, 2), which will downscale by half each time. 
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3.2.5.3 Flatten Layer: Flattening is required to convert multi-dimensional data into usable 

data for the fully connected layers. In order for the fully connected layers to work,  we  

need to convert the convolution layer’s output to a 1D vector. Our convolution layerswill 

be using 2D data (images). This will have to be reshaped, or flattened, to one dimension 

before it is fed intothe classifier. 

3.2.5.4 Dense Layer 

Dense - ReLu: Dense layers are the fully connected layers, meaning that every neuron is 

connected to all the neurons in previous layers. We will be using 128 nodes. This also 

means that the fully connected layer with have an output size of 128. For this fully 

connected layer, the ReLu activation function will be used. 

 

Dense - Softmax: Our final fully connected layer will use the softmax function. Our 

problem involves three classes: Edible, poisonous and negative. This is a categorical 

classification problem where softmax can be used to return a probability over the C 

classes for each image. 

Most of the algorithms had used optimization functions such as gradient descent, stochastic 

gradient descent, batch gradient descent i.e. 

Gradient descent is an optimization algorithm used to minimize some function by 

iteratively moving in the direction of steepest descent  as defined by  the  negative of  

the gradient.  In machine learning,  we use gradient descent to  update the   parameters 

of our model. 

Stochastic   gradient   descent  (often   abbreviated   SGD)   is    an    iterative    method 

for optimizing an objective function with suitable smoothness properties. 

Batch gradient descent, the total number of samples from a dataset that is used for 

calculating the gradient for each  iteration.  In typical Gradient  Descent  optimization,  

like Batch Gradient Descent, the batch is taken to be the whole dataset. 

 When compared to above optimization techniques, adam optimization function 

works better in terms ofaccuracy.

Adam is an adaptive learning rate optimization algorithm that's been designed 

specifically for training deep neural networks. The algorithms leverage the power of 

adaptive learning rates methods to find individual learning rates for each parameter. It is 



Prediction of Mushroom Dataset Using CNN Algorithm 

Gudlavalleru Engineering College 22 

 

 

 

an extension to stochastic gradient descent that has recently seen broader adoption for deep 

learning applications in computer vision and natural language processing. 

We can now configure the model using the compile method from Keras. 

 
 The first argument is the optimizer which will be set to “adam”. The adam 

optimizer is one of the most popular algorithms in deep learning right now. Adam 

is a replacement optimization algorithm for stochastic gradient descent for training 

deep learning models. It provides an optimization algorithm that can handle sparse 

gradients on noisyproblems.

 
 The second argument is the loss function. This model will use the  categorical  

cross entropy loss function. Also called Softmax Loss. It  is Softmax activation  

plus a Cross Entropy loss. If we use this loss, we will tra in a CNN to output a 

probability over the C classes for each image. It is used for multi-class 

classification.

 

 

 

Fig 15: Softmax Activation 

 

 
The next step is to train the model. This will be done using the fit_generator() method from 

Keras. This will train the model on batches of data that are generated from the training set. 

 
 The first argument is the steps per epoch. This will be set to 200. The steps per 

epoch will tell the model the total number of batches of samples to produce from 

the generator before concluding that specific epoch.
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 The second argument is the number of epochs, or training iterations. The Keras 

documentation states that an epoch is defined as iteration over the entire data 

provided, as defined by epochs.

 The third argument is the validation data the model will use.  The model  will not 

be trained on the validation data, but this will help measure the loss at the end of 

every epoch.

 The final argument is the validation steps. our validation data is coming from a 

generator (see above code), so the number of batches of samples to produce from 

the generator must be set, similar to the steps per epoch.

 

Fig 16: Generating a model 

 
3.3 DATA PREPARATION: 

 
The dataset contains the different mushrooms that belong to the classes of edible and 

poisonous. 

 
The first portion of the code will be dedicated to preparing the data. This section will be less 

about the details than the actual building of the model. Data Preparation section consists of 

separate file called mushroom dataset for later importing and predicting1 edibility section. 

Here we are setting the path of the mushroom folder for later  use. We are then printing 

out the directories within the mushroom folder. Notice that the folder is split into two 

subfolders: test and train. Each folder contains mushroom images that we will need to use 

for training and testing. 

Next, we will set the paths for each folder. We can use the “path” variable we set earlier 

and concatenate that with each subfolde r’s name. We will then want to see the contents of 

the training folder. To view the directories, we will use the listdir() function for the 

training folder, then print the results. 
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We can take our training folder and set the paths to each class. In this case, we have three 

classes: the edible images, poisonous images and negative images. If we want to visualize 

images that are specifically “edible” or “poisonous”, then we will create a variable that 

contains the path to these images for later reference. Now that we have split the training 

folder into edible, poisonous, and negative we can pull all of the images out of each class. 

The images in this dataset are all jpeg images, so for each path we will add .jpeg at the   

end to make sure we are pulling out the images. 

Edible mushroom images 
 
 

 

 
Poisonous mushroom images 
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We will be using the ImageDataGenerator() class from Keras for our data augmentation. 

Data augmentation helps us to expand our training dataset. The more training data and the 

more variety the better. With more training data and with slightly manipulated data, over 

fitting becomes less of a problem as our model has to generalize more. 

 
 The first step is to rescale our data. Rescaling images is a common practice 

because most images have RGB values ranging from 0-255. These values are too 

high for most models to handle, but by multiplying these values by 1/255, we can 

condense each RGB value to a value between 0-1. This is much easier for our 

model to process. 

 Next we have shear_ range which will randomly apply shear mapping, or shear 

transformations to the data. The value “0.2” is the intensity, or shear angle. 

 Zoom_range is also set to “0.2”. This is for randomly zooming in on the images. 

 Horizontal flip is set to “True” because we want to randomly flip half of  the 

images in our dataset. 

 

 

Fig 17: Regeneration of input image 

 
This is where we rescale our test set. The test set does not need all of the same 

transformations applied to the training data. Only the training data can be manipulated to 
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avoid over fitting. The test set must be the original images to accurately predict 

mushrooms.Now we will take the path of our test and train folders and generate batches 

of augmented data using flow_from_directory() from Keras. 

 
 The first argument will be the directory to pull from. 

 The second argument is the target size or the dimensions of the images after they 

are resized. 

 The third argument is class_mode, which is set to categorical, 

 
Logic for user interface using TkInter 

 
 

 

After running above code it gives the index value of output from the index array. 
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4.1 RESULTS: 

CHAPTER 4 

RESULTS AND DISCUSSION 

The primary goal of our transferring learning approach was to correctly predict 

edibility among mushroom images. For this we prepared all of the models as shown  

above and trained them separately. We performed training and testing using a system. For 

training, we used the Adam optimizer and the cross-entropy loss function. The learning 

rate is started from the value of 0.001 and is reduced by 2 after every three epochs. 

 
 

 

 

Fig 18: Output for edibility prediction 
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We train our model with 442 images with the frontal view of mushroom images of an 

edible mushroom and a poisonous mushroom. Our model,  convolution neural network 

that inputs a mushroom images and outputs the prediction of whether the mushroom is 

edible or not. We use dense connections and normalization to make the optimization. We 

label images that are Edible and Poisonous as positive examples where other images are 

taken as negative examples. 

 
 

4.2 DISCUSSION: 

We developed a model to detect edibility of mushrooms from mushroom images 

taken from frontal views at high validation accuracy. The algorithm be gins by 

transforming mushroom images into sizes smaller than the original. The next  step 

involves the identification and classification of images by the convolution neural network 

framework, which extracts features from the images and classifies them. Due to the 

effectiveness of the trained CNN model for identifying edibility from mushroom images, 

the validation accuracy of our model was significantly higher when compared with other 

approaches. To affirm the performance of the model, we repeated the training process of 

the model several times, each time obtaining the same results. To validate the 

performance of the trained model on different mushroom image sizes, we varied the sizes 

of the training and validation dataset and still obtained relatively similar results. This will 
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go a long way in improving the health of at-risk in energy-poor environments. The study 

was limited by 

depth of data. With increased access to data and training of the model with real images of 

mushrooms from the world, significant improvements can be made. 
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5.1 CONCLUSION 

CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

In this project we used the prediction power of a convolution neural network to 

classify whether mushroom is edible or poisonous. We get more accurate result by using 

convolution neural network algorithm compared to other algorithms we had seen in 

related research papers. Our network achieved an accuracy of over  98%. We used Keras 

is a framework for building deep neural networks with Python. It is designed to build a 

deep neural network with a few lines of code to avoid complexity.  Keras  provides  an 

easy front-end layer to build deep neural network utilizing Tensor  Flow  or Theano  at  

the back-end. Keras was a feed forward Multi- Layer Perceptron with one input layer, two 

hidden layer and one output layer. The average predictability rate was 98% for Prediction 

of whether the mushroom is Edible or not. 

5.2 FUTURE SCOPE 

This prediction helps when the hunter wishes to avoid inedible and poisonous 

mushrooms and to collect edible mushrooms. Humans are generally very good at 

categorizing items based on appearance and other available information like mushroom 

attributes like color, gill and surface. But everyone doesn’t know those attributes and values 

to predict mushroom edibility. Hence, we predict mushroom is edible or not by using 

Convolution Neural Network algorithm. The study was limited by depth of data. With 

increase access to data and training of the model with real images of mushrooms from the 

world, significant improvements can be made. In the future, this work will be extended to 

detect and classify edible mushroom images. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 

 
The objective of proposed work is to predict the insurance charges of a person and identify those 

patients with health insurance policy and medical details weather they have any health issues or 

not. There are some types of health insurances, which are required to be predicted for a patient. 

Health insurance is a type of insurance coverage that covers the cost of an insured individual's 

medical and surgical expenses. The level of treatment in emergency departments varies 

significantly depending on what type of health insurance a person has by this we predict the 

insurance charges of a person.                                          . 
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CHAPTER 1 

INTRODUCTION 

1.1. Introduction 

 
Health insurance is a crucial market because one-third of Gross Domestic Product is 

spent on health insurance in the United States, and everyone needs some level of health care. 

Health insurance is one of the most significant investment an individual makes every year. 

This study is an effort to find mathematical models to predict future premiums and verify 

results using regression models. Medical costs that occur due to illness, accidents or any other 

health reasons are considerably expensive, by having health insurance, an individual is not 

liable for paying the entire medical costs of the procedure. According to the Office of Health 

and Human Services, the total health service budget for the fiscal year 2015 is around 1100 

billion dollars. 

There are several health care systems around the world. For example, single payer system 

followed by Canada where premiums are paid by taxes, government health care system 

followed by the United Kingdom where healthcare is the responsibility of central 

government. In country like the United states the insurance is funded through both 

government and private organizations. For example, 65% of insurance is through private 

insurances, 25 % through Medicare, Medicaid and veterinary programs which are funded by 

government and the remaining population is 2 uninsured. Kaiser Family Foundationanalyzed 

health insurance premiums over the years from 2007-2016 and found out that health care 

premiums have been going up by 17% each year. 

It is also predicted that premiums are further going to increase. The question of finding the 

trends in the health care premiums is profoundly important as it tends to be the core of all 

presidential campaigns and other social movements. The healthcare premiums keep changing 

every year because of various factors such as medical trends, pharmaceutical trends, and 

political factors etc. over which the customer has no control. The only option an individual 

can have is to plan carefully for future expenses. There are no existing tools to the best of our 

knowledge that can predict future premiums based on historic data. Therefore, there is a need 

to conduct research to find the premiums across the United States. This research is focused on 

predicting the health insurance premiums for 2017 based on the individual health insurance 

market place data made public since 2014. 
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Survival of Health Care Insurance: Although there is great deal of uncertainty around 

healthcare system in recent years, health care system is not completely doomed  because of 

the following reasons: 

1) Premiums fluctuate according to the market place demand. For example, Aetna, United 

Health marketers lowered their premiums for the year 2015 as compared to 2014 and 

increased in 2016. Other Companies have affordable prices which target certain section of the 

society. 

2) The government provides protection from an increase of hikes. Consumers receive a tax 

credit for their insurance premiums. Advancements in Big data and Machine Learning 

algorithms Big data is being generated all around us by various digital, electronic devices 

such as smart phones, IOT devices, and social media such as Facebook, Twitter, Instagram 

etc. Every digital process and social media exchange produces it. Systems, sensors and 

mobile devices transmit it. Big data is arriving from multiple sources at an alarming velocity, 

volume, and variety. To extract meaningful value from big data, optimal processing power, 

analytics capabilities, and skills are needed. Health insurance marketplace data provides 

premiums of health plans of several insurance companies participating in the marketplace. 

These rates are based on various complex factors such as age, geographic location, the level 

of health coverage etc. and vary across states and markets. Individual plans data considered 

for this research may not be considered as big data by industrial standards but still, the 

conventional methods will not be able to detect patterns in data. The new data arrives every 

year. The methodology developed should be able to predict the trends in health care 

premiums based on the data collected in future. Machine Learning Algorithms Tasks: 

Machine learningis used for a variety of tasks in different fields. A large number of 

applications use machine learning, and that number is increasing every day. The machine 

learning tasks can be broadly grouped into the following categories: 

 Classification 

 Regression 

Clustering. 

Machine learning algorithms use data to train a model. The process of training a model is also 

referred to as fitting a model with data. In other words, a machine learning algorithm fits a 

model on a training data set. Depending on the type of the training data, machine learning 

algorithms are broadly grouped into two categories: supervised and unsupervised machine 

learning. 
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A supervised machine learning algorithm trains a model with a labeled dataset. It can be used 

only with labeled training data sets. Each observation in the training dataset has a set of 

features and a label. The dependent variable, also known as the response variable, represents 

the label. The independent variables, also known as explanatory or predictor variables, 

represent the features. A supervised machine learning algorithm learns from data to estimate 

or approximate the relationship between a response variable and one or more predictor 

variables. The labels in a training data set may be generated manually or sourced  from 

another system. For example, for spam filtering, a large sample of emails are collected and 

manually labeled as spam or not. On the other hand, for sales forecasting, the label will be 

historical sales, which can be sourced from a sales database. Supervised machine learning 

algorithms can be broadly grouped into two categories: regression and classification 

algorithms. 

An unsupervised machine learning algorithm is used when a data set is unlabeled. It draws 

inferences from unlabeled datasets. Generally, the goal is to find  hidden structure in 

unlabeled data. Unsupervised machine learning algorithms are generally used 5  for 

clustering, anomaly detection, and dimensionality reduction. The list of commonly used 

unsupervised machine learning algorithms includes k-means, principal component analysis, 

and Singular Value Decomposition.Machine learning algorithms use data to train a model. 

The process of training a model is also referred to as fitting a model with data. In other  

words, a machine learning algorithm fits a model on a training data set. Depending on the 

type of the training data, machine learning algorithms are broadly grouped into two 

categories: supervised and unsupervised machine learning. 

1.2. Objectives of the project 

The objective of insurance is to financially guard against unpredictable life 

occurrences. 

 It must enable all citizens to access health care services. 

 The services must be cost-effective and meet certain established standards of quality 

 In short, when you buy an insurance policy, you make monthly payments, called 

premiums, to purchase protection from monetary repercussions related to things like 

accidents, illness or even death. 

 The amount of your premiums is based on your coverage needs, your  personal 

history, and in some cases, your age, health and even where you live. 
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1.3. Problem Statement 

 
The objective of proposed work is to predict the insurance charges of a person and 

identify those patients with health insurance policy and medical details weather they have any 

health issues or not.Health insurance is a type of insurance product that specifically guarantees 

the health costs or care of the insurance members if they fall ill or have an accident. Broadly 

speaking, there are two types of treatments offered by insurance companies, namely inpatient 

and outpatient. There are some types of health insurances, which are required to be predicted 

for a patient. 
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CHAPTER 2 

LITERATURE REVIEW 

Health insurance is a type of insurance product that specifically guarantees the health 

costs or care of the insurance members if they fall ill or have an accident. Broadly speaking, 

there are two types of treatments offered by insurance companies, namely inpatient (in-patient 

treatment) and outpatient (out-patient treatment). 

Health insurance is insurance that covers the whole or a part of the risk of a person incurring 

medical expenses, spreading the risk over a large number of persons. By estimating the 

overall risk of health care and health system expenses over the risk pool, an insurer can 

develop a routine finance structure, such as a monthly premium or payroll tax, to provide the 

money to pay for the health care benefits specified in the insurance agreement. The benefit is 

administered by a central organization such as a government agency, private business, or not- 

for-profit entity.[1] 

According to the Health Insurance Association of America, health insurance is defined as 

“coverage that provides for the payments of benefits as a result of sickness or injury. It 

includes insurance for losses from accident, medical expense, disability, or accidental death 

and dismemberment”. 

We conducted an analysis of a health insurance data in the US. The data that I use is 

secondary data that I get fromkaggle[2]. This data contains 1338 lines consisting of several 

variables, including age, sex, children, smoker, region, and charges. But the variables that we 

use are not all, only a few are needed. The purpose of this analysis is to determine the effect of 

several factors on insurance costs and predict the cost of health insurance based on factors that 

influence. The analysis used is multiple linear regression. 

Every digital process and social media exchange produces it. Systems, sensors and mobile 

devices transmit it. Big data is arriving from multiple sources at an alarming  velocity, 

volume, and variety. To extract meaningful value from big data, optimal processing power, 

analytics capabilities, and skills are needed. Health insurance marketplace data provides 

premiums of health plans of several insurance companies participating in the marketplace. 

These rates are based on various complex factors such as age, geographic location, the level 

of health coverage etc. and vary across states and markets. Individual plans data considered 

for this research may not be considered as big data by industrial standards but still, the 
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conventional methods will not be able to detect patterns in data. The new data arrives every 

year. The methodology developed should be able to predict the trends in health care 

premiums based on the data collected in future. [3] 

However after analyzing the data for four- years from 2014-2017, it has been observed that 

future premiums incorporates the complex algorithmic details and market place data of the 

prior years. For example for determining the premiums for year 2015, insurance companies 

consider the total number of customers enrolled and customers expenditures, market 

competition etc. based on the previous year 2014 market experience. Like-wise 2016 year 

data includes the 2015 year details. In this paper, future rates for the year 2017 were predicted 

based on the combined historical data from years 2014 through 2016 using machine learning 

algorithms. 

Various machine learning algorithms showed a great deal of significance in detecting patterns 

from variety of data. However, there is need to find the most suitable algorithms to predict  

the future 8 premiums from many existing algorithms. For this various machine learning 

algorithms are explored, tested with previous data. In this thesis, various regression models 

were used to predict future premiums. Flow chart of the entire process. In the data storage or 

data ingestion part, the initial data for the learning process is collected and stored. Typically, 

the data can be in different formats, including structured and unstructured formats. These data 

can be collected from Streaming APIs, web logs of businesses stored in cloud in distributed 

manner or in .csv, .xls or .json formats.[4] 

The raw data is obtained from health insurance market place for the years 2014, 2015, 2016 

and 2017. The data was preprocessed and transformed into relevant formats to be utilized by 

models. Preprocessing includes removing null values, inconsistent values etc. The 

transformation includes converting string and categorical variables into numerical values and 

finally scaling the variables to interval [0, 1]. In Regression model training and Regression 

model testing parts, the transformed data is trained and tested on different models such as 

simple Multiple Linear Regression, Decision tree regression, AdaBoost decision tree 

regression, and Gradient Boosting Regression.[5] 

The process of training and testing is iterated several times by changing parameters, till the 

best accuracy is achieved. Regression metrics are measured in evaluation model. The best 

model with satisfied metrics can be used to predict future values. Chapter 2 describes health 

insurance terminology and previous work done on health insurance. Chapter 3 discusses 
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various regression models and metrics used. Chapter 4 discusses data collection and data 

preprocessing, training, and testing of variables of the various regression models. Chapter 5 

evaluates and tests the regression models against the metrics and compares the performance 

of the four algorithms. Chapter 6 provides the conclusions and observations of this research 

work. 

In this chapter, the overview of the health insurance market in the United States was 

discussed. According to Kaiser Family Foundation , health insurance coverage breakdown is 

as follows: 49% employee provided insurance, 20% Medicaid (which includes low-income 

households and Children’s Health Insurance Program, 14 % Medicare(over age of 65), 2% 

other public (for veterans), 7% non-group such as individuals and finally 9% uninsured. 

Before discussing the features of the actual data set; in the next section, basic terminologies  

of health insurance are defined. These definitions are taken from healthcare.gov official 

website. 

The amount paid for the health insurance every month. In addition to the premium, other 

costs are also paid for health care, including a deductible, copayments, and coinsurance. If 

users have a marketplace health plan, costs can be lowered with a premium tax credit. While 

choosing a plan the lowest monthly premium may not be the best match for a person. If a 

person requires a lot of medical assistance, a plan with a slightly higher premium but a lower 

deductible might save a lot of money. After enrolling in a plan, the first premium directly  

paid to the insurance company, not to the Health Insurance Marketplace. 

This dataset has 6 variable: 

 

1. Age: age of primary beneficiary. 

 

2. Sex: insurance contractor gender, female, male. 

 

3. BMI: Body mass index, providing an understanding of body, weights that are 

relatively high or low relative to height, objective index of body weight (kg/m^2) 

using the ratio of height to weight, ideally 18.5 to 24.9. 

4. Children: Number of children covered by health insurance/Number of dependents. 

 

5. Smoker: Is the person a smoker or not. 

 

6. Region: the beneficiary’s residential area in the US, northeast, southeast, southwest, 

northwest. 
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7. Charges: Individual medical costs billed by health insurance. 

 

Variables That Affect The Medical Cost: 

We made this density analysis to find the variables which affect the medical costs. By the 

following analysis (you need to see the density chart): 

1. Sex is not make an impact to medical costs insurance because male and female has a 

same distribution/density against charges. 

2. Region is not make a big impact to medical costs insurance because 4 regions almost 

have a same distribution/density against charges. 

3. Smoker and non-smoker affect the medical costs insurance because the 

distribution/density have a big different. 

4. Total number of children/dependents have a same density against charges, except zero 

number of children. So, if you’re not have a child it will cause an effect to medical 

costs insurance. 

According to those insights, we conclude that Smoke, children, age, sex and BMI are the 

variables to predict the medical costs insurance. 

According to a yearly issue brief released by American Health Insurance Program, there are 

several factors that influence individual marketplace premiums. These include individuals’ 

income, geography, age, and other factors. Individual coverage preferences and benefits also 

influence premiums. In addition to these, other market factors such as underlying health care 

cost growth, phase out of temporary premium stabilization programs, increased utilization of 

services, market competition, and risk pool effects in certain states and markets hike 

premiums. Government involvement such as individual coverage requirement, premium 

subsidies, and increased awareness of coverage options and enrollment initiatives reduces the 

premiums. Premiums in Ohio are very different from premiums in New Jersey. Insurance 

companies with a population of customers of both healthy and unhealthy individuals are 

likely to survive in insurance markets and can provide effective costs to customers. Kaiser 

Family Foundation analyzed premium changes based on insurance companies exit from the 

market place. Kaiser Family Foundation showed that overall health insurance market place is 

less impacted by exiting of a health insurance company when there are many players in the 

market place. However, the states with fewer insurance companies that 18 provide health 
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plans to customers had a higher impact on the insurance premiums because the remaining 

companies in the market place can hike the premiums. Other papers by KFF mentioned 

medical costs for people without insurance are more compared to people with insurance. This 

is partially due to billing methods of hospitals and negotiation between insurance companies 

and hospitals. Henry et al. proposed a model based on the data from HMO network using 

multi variate analysis to predict, the people more likely to utilize health services. Health Care 

Payment Learning & Action Network (HCP LAN) suggested alternative payment plan with 

customer centric model based on services utilized[6]. 
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CHAPTER 3 

PROPOSED METHOD 

3.1. METHODOLOGY 

 
Machine Learning is one of the most exciting technologies that one would have ever 

come across. As it is evident from the name, it gives the computer that which makes it more 

similar to humans. Key to the process of machine learning is neural networks. These are 

brain-inspired networks of interconnected layers of algorithms, called neurons, that feed data 

into each other, and which can be trained to carry out specific tasks by modifying the 

importance attributed to input data as it passes between the layers. 

This section should contain information about Algorithms applied to the model and its 

Implementation. 

Machine Learning open-source tools are nothing but libraries used in programming 

languages like Python, R, C++, Java, Scala, JavaScript, etc. to make the most out of Machine 

Learning algorithms. 

Keras: Keras is an open-source neural-network library written in Python. It is capable 

of running on top of TensorFlow. 

PyTorch: PyTorch is an open-source Machine Learning library for Python, based on 

Torch, used for applications such as natural language processing. 

TensorFlow: Created by the Google Brain team, TensorFlow is an open-source 

library for numerical computation and large-scale Machine Learning. 

Scikit-learn: Scikit-learn, also known as Sklearn, is a Python library which has 

become very popular for solving science, math, and statistics problems–because of its easy- 

to-adopt nature and its wide range of applications in the field of Machine Learning. 

Shogun: Shogun can be used with Java, Python, R, Ruby, and MATLAB. It offers a 

wide range of efficient and unified Machine Learning methods. 

Spark MLlib: Spark MLlib is the Machine Learning library used in Apache Spark 

and Apache Hadoop. Although Java is the primary language for working in MLlib, Python 

users are also allowed to connect to MLlib through NumPy library. 
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Fig 3.1 : Random Forest Regression Sample Tree 

 
Random Forest is an ensemble machine learning technique capable of performing both 

regression and classification tasks using multiple decision trees and a statistical technique 

called bagging. Bagging along with boosting are two of the most popular ensemble 

techniques which aim to tackle high variance and high bias. A RF instead of just averaging 

the prediction of trees it uses two key concepts that give it the name random: 

 Random sampling of training observations. 
 

 Random subsets of features for splitting nodes 
 

The fundamental idea behind a random forest is to combine the predictions made by many 

decision trees into a single model. Individually, predictions made by decision trees  may not 

be accurate but combined together, the predictions will be closer to the true value on average. 

Each individual tree brings their own information sources to the problem as they consider a 

random subset of features when forming questions and they have access to a random set of 

the training data points. If we only build one tree we would only take advantage of their 

limited scope of information, but by combining many trees' predictions together, our net 

information would  be  much greater.  If instead,  each tree used  the same  dataset  every tree 

https://www.stat.berkeley.edu/~breiman/randomforest2001.pdf
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would be greatly affected by the same way by an anomaly or an outlier. This increased 

diversity in the forest leading to more robust overall predictions and the name ‘random 

forest.’ When it comes time to make a prediction, the random forest regression model takes 

the average of all the individual decision tree estimates. 

Bagging: 

 

Bagging is an interesting idea of combining the predictions of n different models each 

of which was only somewhat predictive while their predictions were not correlated with each 

other. That would mean that the n models would have profound differentinsights into the 

relationships of the data. If you took the average of those n models, you are effectively 

bringing in the insights from each of them. So this idea of averaging models is a technique 

called Ensembling. 

 
Advantages 

 Reduction in over fitting: by averaging several trees, there is a significantly lower risk 

of over fitting. 

 It is very easy to measure the relative importance of each feature on the prediction. 

Sklearn as an example has a powerful library to do that. Feature importance matrix 

provides a nice way to start getting insights about the data. 

 It requires very few pieces of feature engineering. For many different types of 

situation, you do not have to take the log of the data or multiple interactions together. 

 It has few, if any, statistical assumptions. It does not assume that your data is 

normally distributed, the relationship is linear, or you have specified interactions. 

 Can be used for both regression and classification tasks 
 

Example: Consider the dataset of 50 start-up companies, to create a model that can easily 

determine which company has a maximum profit, and which is the most affecting factor for 

the profit of a company R&D Spend. 

 

The dataset contains five main information are Administration, Marketing Speed, State and 

Profit.Here, we need to find the profit, so it is dependent variable, and the other four variables 

are independent variables. Below are the main steps of deployment the MLR model: 
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1. Data pre-processing steps 

2. Fitting the Random Forest Regression model to the training set 

3. Predicting the result of the test set 

Step-1:- Data pre-processing steps 

Importing libraries: Firstly, import the library which will help in building the model. Below 

is the code for it. 

importnumpy as np 

importmatplotlib.pyplot as plt 

import pandas as pd 

Importing dataset: Import the dataset (50_CompList), which contains all the variables. 

Below is the code for it. 

data_set= pd.read_csv('50_CompList.csv') 

The output will be: 

R&D Spend Administration Marketing Spend State Profit 

 
 

1 162597.700000 151377.59 443898.530000 California 191792.06 

 
 

3 144372.410000 118671.85 383199.620000 New York 182901.99 

 
 

5 131876.900000 99814.71 362861.360000 New York 156991.12 

 
 

7 130298.130000 145530.06 323876.680000 Florida 155752.60 

 
 

9 123334.880000 108679.17 304981.620000 California 149759.96 

 
 

0 165349.200000 136897.80 471784.100000 New York 192261.83 

2 153441.510000 101145.55 407934.540000 Florida 191050.39 

4 142107.340000 91391.77 366168.420000 Florida 166187.94 

6 134615.460000 147198.87 127716.820000 California 156122.51 

8 120542.520000 148718.95 311613.290000 New York 152211.77 

10 101913.080000 110594.11 210654.978367 Florida 146121.95 
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R&D Spend Administration Marketing Spend State Profit 

 

 
11 100671.960000 91790.61 249744.550000 California 144259.40 

 
 

13 91992.390000 135495.07 252664.930000 California 134307.35 

 
 

15 114523.610000 122616.84 261776.230000 NaN 129917.04 

 

 

 
 

In above output, we can clearly see that there are five variables, in which four variables are 

continuous and one is categorical variable. 

 
Extracting dependent and independent Variables: 

x = dataset.iloc[:, 0:4].values 

y = dataset.iloc[:, 4].values 

As we can see in the above output, the last column contains categorical variables 

which are not suitable to apply directly for fitting the model. So we need to encode this 

variable. 

 
Encoding Dummy Variables: 

fromsklearn.preprocessing import LabelEncoder, OneHotEncoder 

#Label Encoding 

labelencoder_X = LabelEncoder() 

x[:, 3] = labelencoder_X.fit_transform(x[:,3]) 

#One Hot Encoding 

onehotencoder = OneHotEncoder(categorical_features = [3]) 

x = onehotencoder.fit_transform(x).toarray() 

Here we need to perform encoding for one independent variable, which is state as other 

variables are continuous. 

Below is a single line of code just to avoid the dummy variable trap: 

x=x[:,1:] 

12 93863.750000 127320.38 249839.440000 Florida 141585.52 

14 119943.240000 156547.42 256512.920000 Florida 132602.65 
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If we do not remove the first dummy variable, then it may introduce multicollinearity in the 

model. 

Now we need to split the dataset into training and test set. 

fromsklearn.model_selection import train_test_split 

x_train, x_test, y_train, y_test = train_test_split(x, y, test_size = 0.2, random_state = 0) 

 
 

Step-2:- Fitting Random Forest Regression model to the training set. 

Now, we have well prepared our dataset in order to provide training, which means we 

will fit our regression model to the training set. It will be similar to as we did in simple linear 

regression model. 

fromsklearn.ensembleimportRandomForestRegressor 
 

regressor.fit(x,y) 

We have successfully trained our model using the training dataset. In the next step, we 

need to test the performance of the model using the test dataset. 

Step-3:- Prediction of test set result. 

The last step for our model is checking the performance of the model. Predict the test 

set result. 

 y_pred=regressor.predict(x_test)  

 

 

We can also check the score for training dataset and test dataset. 

print('Train Score: ', regressor.score(x_train, y_train)) 

print('Test Score: ', regressor.score(x_test, y_test)) 

Output:- 

Train Score: 0.9501847627493607 

Test Score: 0.9347068473282446 

The above score tells that our model is 95% accurate with the training dataset and 

93% accurate with the test dataset. 

regressor = RandomForestRegressor(n_estimators = 10, random_state = 0) 
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3.2. IMPLEMENTATION 

The Jupyter Notebook is an open source web application that you can use to create and 

share documents that contain live code, equations, visualizations, and text. Jupyter Notebook 

is maintained by the people at Project Jupyter. 

You need to install the jupyter notebook by using the command ‘$ pip install jupyter’. 

After installation, create a new notebook and choose python 3 as the language. 

Implementing the steps of deploying the Random Forest Regression model for predicting 

the area of forest that is burned. 

Data preprocessing steps: 

 
1. Import the library 

 
Importing the required packages those are numpy, pandas and matplotlib which is 

used in further their alias names np, pd, plt respectively. 

 NumPy is a commonly used Python data analysis package. By using NumPy, you can 

speed up your workflow, and interface with other packages in the Python ecosystem, 

like scikit-learn, that use NumPy under the hood. NumPy was originally developed in 

the mid 2000s, and arose from an even older package called Numeric.NumPy is an 

open source numerical Python library. NumPy contains a multi-dimentional array and 

matrix data structures. It can be utilised to perform a number of mathematical 

operations   on   arrays   such   as   trigonometric,   statistical   and    algebraic 

routines. NumPy is an extension of Numeric and Numarray.

 Pandas is a library written for the Python programming language for data 

manipulation and analysis. In particular, it offers data structures and operations for 

manipulating numerical tables and time series, which is a Panel Data. Therefore, the 

library is named is Pandas. Pandas library is built on NumPy package.

 Matplotlibis a plotting library for the Python programming language and its 

numerical mathematics extension NumPy. It provides an object-oriented API for 

embedding plots into applications using general-purpose GUI toolkits.

 matplotlib. pyplot is    a    collection    of    command    style    functions     that   

make matplotlib work like MATLAB. Each pyplot function makes some change to a 

figure: e.g., creates a figure, creates a plotting area in a figure, plots some lines in a 

plotting area, decorates the plot with labels, etc.

 import numpy as np
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 import pandas as pd

 import matplotlib.pyplot as plt

2. Import read_csv() method in pandas library to read csv files in the form of dataframe 

 

 CSV is a simple file format used to store tabular data, such as a spreadsheet or 

database.read_csv is an important pandas function to read csv files and do operations 

on it. One can read a csv file not only locally, but from a URL through read_csv or 

one can choose what columns needed to export so that we don't have to edit the array 

later. In this we read the file from local disk. Here ‘r’ indicates the raw data file.

3. Finding and Handling missing values.A Data with missing values cannot be applied to 

machine learning algorithms. 

 Data Preprocessing is a process of converting the raw data into cleaned text. In  

general preprocessing refers to the transformations applied to the data before feeding 

into the algorithm. Therefore to avoid misleading results, data has to screened before 

giving as input to the ML algorithm.

 The following instruction checks the dataset that it contains any null values or not. If 

it contains null values then that attribute value returns as True otherwise it returns 

False.

 df.isnull().any()

The following instruction replaces the null values with the median value of that column. 

 df.fillna(df.median(),inplace=True)

This is for checking first five records in the dataset. 

 df.head()

4. In this step we are checking for the data correlation. 

 Correlation means When independent variable and dependent variable are strongly 

linked together we say they have a High Correlation. The word Correlation is made of 

Co- (meaning "together"), and Relation. Correlation is Positive when the values 

increase together, and. Correlation is Negative when one value decreases as the other 

increases.

df.corr() 

 Based on the correlation factor we ignore the weak independent variables inorder get 

the accurate prediction.

5. Remove dummy variables 
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df.drop(["region"],axis=1,inplace=True) 

 

6. Splitting dependent and independent variables as X and Y. 

 

 x-Independent variables(X,Y,ffmc,dmc,dc,ISI,temp,RH,wind,rain). 

x=df.iloc[:,:-1].values

 y-Dependent variable(area). 

y=df.iloc[:,10].values

 Fitting Random Forest Regression to the Training set

 
fit() is a method used to train the machine learning model. 

 

7. Splitting the data as train and test 

 for   that   we   use   train_test_split   is    a    function    in Sklearn model   selection 

for splitting data arrays into two subsets: for training data and for testing data. With 

this   function,   you   don't   need   to    divide    the    dataset    manually.    By 

default, Sklearn train_test_split will make random partitions for the two subsets.

 In this we have given 80 percent of data for training and 20 percent of data for testing. 

This can be achieved through test_size parameter which assigns them records 

sequentially by making random_state = 0.

The result of the train_test_split method assigns four values as shown in the instruction. 

 from sklearn.model_selection import train_test_split 

 x_train, x_test, y_train, y_test = train_test_split(x, y, test_size = 

0.2, random_state = 0) 

We checked the train values and test values for examining their dimensions and values. 

 x_train 

 y_train 

8. Predicting the Test set results 

 
 In the following instructions we create an object to 

theRandomForestRegressormodel. From that object using fit method we train the 

model with our dataset.

 Fitting Random Forest Regression to the Training set

 
fit() is a method used to train the machine learning model. 

 For predicting the test values predict method is used.
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9. Accuracy 

 from sklearn.linear_model import RandomForestRegressor 

 regressor=RandomForestRegressor(n_estimators=10,random_states=0) 

 regressor.fit(x_train,y_train) 

 y_pred=regressor.predict(x_test) 

 To get accuracy, R-squared is a goodness-of-fit measure for linear  regression 

models. R-squared measures the strength of the relationship between your model and 

the dependent variable on a convenient 0 – 100% scale. After fitting a linear 

regression model, you need to determine how well the model fits the data.

 r2 score is used for testing purpose.

 The range of r2 is from 0 to 1.sum of squares of error of best fit line is inversely 

proportional to the r2.If r2 is close to 1 then it is good model otherwise not a good 

model.

 r2_score is a library in a sklearn.metrics package. y_test is actual values and y_pred 

is predicted values.

 from sklearn.metrics import r2_score 

 r2_score(y_test,y_pred) 

Implemented code is as follows: 

 
#import the libraries 

importnumpy as np 

import pandas as pd 

importmatplotlib.pyplot as plt 

df = pd.read_csv(r"C:\Users\hp\desktop\dataset1.csv") 

df.isnull().any() 

df.fillna(df.median(),inplace=True) 

df.head() 

df.corr() 

df.drop(["region"],axis=1,inplace=True) 

defmap_smoking (column): 

mapped = [] 

for i in column: 

if i == "yes": 
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mapped.append(1) 

else: 

mapped.append(0) 

return mapped 

new_col = map_smoking(df["smoker"]) 

df["smoker"] = new_col 

df.head() 

defmap_sex(column): 

mapped = [] 

for i in column: 

if i == "male": 

mapped.append(1) 

else: 

mapped.append(0) 

return mapped 

df["sex"] = map_sex(df["sex"]) 

df.head() 

defmap_insurancecompany(column): 

mapped = [] 

for i in column: 

if i == "apollomunich": 

mapped.append(1) 

else: 

mapped.append(0) 

return mapped 

df["insurancecompany"] = map_insurancecompany(df["insurancecompany"]) 

df.head() 

x=df.iloc[:,0:6].values 

y=df.iloc[:,6].values 

x 

y 

fromsklearn.ensemble import RandomForestRegressor 

regressor = RandomForestRegressor(n_estimators = 10, random_state = 0) 

regressor.fit(x, y) 
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y_pred=regressor.predict([[19,0,22.3,1,0,1]]) 

y_pred 

y_pred=regressor.predict(x_test) 

pre=regressor.predict([[0,1,1,19,3,1]]) 

pre 

fromsklearn.metrics import r2_score #to find performance of our model 

r2_score(y_test,y_pred) 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Health Insurance Data: 

Data from market place shows that 30 million plans are available each year for 

purchases in different states across the United States. And these plans are selected according 

to users anticipated service usage.It can be seen prices of premiums are affected by various 

factors such as age, plan type, geographic location etc. Therefore there is a need to develop a 

mathematical model to predict premiums based on various parameters which impact the 

premiums. The premium rates are set by insurance providers using complex algorithms based 

on previous years health care utilization and total number of enrollments. 

 

 

 
Fig 4.1: Average premium prices plotted against years for different ages. 

However after analyzing the data for four- years from 2014-2017, it has been observed that 

future premiums incorporates the complex algorithmic details and market place data of the 

prior years. For example for determining the premiums for year 2015, insurance companies 

consider the total number of customers enrolled and customers expenditures, market 
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competition etc. based on the previous year 2014 market experience. Like-wise 2016 year 

data includes the 2015 year details. In this paper, future rates for the year 2017 were predicted 

based on the combined historical data from years 2014 through 2016 using machine learning 

algorithms. Various machine learning algorithms showed a great deal of significance in 

detecting patterns from variety of data. However, there is need to find the most suitable 

algorithms to predict the future premiums from many existing algorithms. For this various 

machine learning algorithms are explored, tested with previous data. 

In this thesis, various regression models were used to predict future premiums. Flow chart of 

the entire process is in Figure 1.5. In the data storage or data ingestion part, the initial data for 

the learning process is collected and stored. Typically, the data can be in different formats, 

including structured and unstructured formats. These data can be collected from Streaming 

APIs, web logs of businesses stored in cloud in distributed manner or in .csv, .xls or .json 

formats. 

 

 

 

 
Fig 4.2 :Flowchart of the Regression Process 

The raw data is obtained from health insurance market place for the years 2014, 2015, 2016 

and 2017. The data was preprocessed and transformed into relevant formats to be utilized by 

models. Preprocessing includes removing null values, inconsistent values etc. The 

transformation includes converting string and categorical variables into numerical values and 

finally scaling the variables to interval [0, 1]. In Regression model training and Regression 

model testing parts, the transformed data is trained and tested on different models such as 

simple Multiple Linear Regression, Decision tree regression. The process of training and 
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testing is iterated several times by changing parameters, till the best accuracy is achieved. 

Regression metrics are measured in evaluation model. The best model with satisfied metrics 

can be used to predict future values. 

Chapter 2 describes health insurance terminology and previous work done on health 

insurance. Chapter 3 discusses various regression models and metrics used. Chapter 4 

discusses data collection and data preprocessing, training, and testing of variables of the 

various regression models. Chapter 5 evaluates and tests the regression models against the 

metrics and compares the performance of the four algorithms. Chapter 6 provides the 

conclusions and observations of this research work. 

 

 
 

Health insurance dataset: 
 

Fig 4.3: Dataset 
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By our model we can predict the insurance charges of person based on some criteria. Health 

insurance predictionrequire several types of data: 

 

 AGE: The age of the person who is under cover of health insurance policy must be 

above 17 years.

 BMI: The BMI(body mass index) providing an understanding of body weight that 

are relatively high or low relative to height, objective index of a body weight(kg/m^2) 

using the ratio of height to weight ideally 18.5 to 25.

 steps: average walking steps per day of policy holder.

 CHILDREN: number of children/dependents of policy holder.

 SMOKER: smoking state of a policy holder (non smoker=0 and smoker=1).

 CHARGES: Individual medical costs billed by health insurance.

 claim: yes=1, no=0.
 

 

 

Here we predict the accuracy by using r2_score: 
 

 r2 _score is used for testing purpose. 

 The range of r2 is from 0 to 1.sum of squares of error of best fit line is inversely 

proportional to the r2.If r2 is close to 1 then it is good model otherwise not a good 

model. 

 r2_score is a library in a sklearn.metrics package. y_test is actual values and y_pred is 

predicted values. 

Correlation: 

Data correlation is the way in which one set of data may correspond to another set. In ML, 

think of how your features correspond with your output and because visualization is generally 

easier  to  understand  than  reading  tabular   data, heatmaps are   typically   used   to 

visualize correlation matrices. A simple way to plot a heatmap in Python is by importing and 

implementing the Seaborn library. 



Health Insurance Prediction 

26 
Gudlavalleru Engineering College 

 

 

 

 
 

Fig 4.4: Heat Map 

In the above figure it shows the relationship between the variables with positive correlation, 

negtive correlation and nocorrelation. 

Every variable is related to others and itself with some value. Based on the threshold we 

consider some of the independent variables to train inorder to grt accurate results. In this we 

consider all the independent variables. 

This can also be implemented through the following method 
 

Fig 4.5: Correlation 

After analysing correlation we split the independent variables and dependent variable as 

shown in the following figure 

Splitting the dataset as training data set and testing dataset and as independent variables and 

dependent variable .The results are shown below 
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Created the model object and trained the model using the train dataset. The predicted values 

are shown in above figure. 

http request node: 

The node-red http request node is a core node and can be used for making http requests. 

msg.payload: 

The  function node is  used  to  run   JavaScript   code   against   the msg object.   The 

function node accepts a msg object as input and can return 0 or more message objects as 

output. This message object must have a payload property (msg. payload), and usually has 

other properties depending on the proceeding nodes. 



Health Insurance Prediction 

29 
Gudlavalleru Engineering College 

 

 

JsonParsing:Node-RED'sjson node is a sort of convenience function, in that it parses the 

incoming message and tries to convert it to/from JSON. So if you send it a JSON string,  it 

will convert it to a JavaScript object, and vice versa. 

 
Inject: 

The Inject node can be used to manual trigger a flow by clicking the node’s button within the 

editor. It can also be used to automatically trigger flows at regular intervals. 

Debug: 

The Debug node can be used to display messages in the Debug sidebar within the editor. The 

sidebar provides a structured view of the messages it is sent, making it easier to explore the 

message. Alongside each message, the debug sidebar includes information about the time the 

message was received and which Debug node sent it. Clicking on the source node id will 

reveal that node within the workspace. 

The button on the node can be used to enable or disable its output. It is recommended to 

disable or remove any Debug nodes that are not being used.The node can also be configured 

to send all messages to the runtime log, or to send short (32 characters) to the status text 

under the debug node. 

Function: 

The Function node allows JavaScript code to be run against the messages that are passed 

through it. 

Template: 

The Template node can be used to generate text using a message’s properties to fill out a 

template.It uses the Mustache templating language to generate the result. 

Change: 

The Change node can be used to modify a message’s properties and set context properties 

without having to resort to a Function node. 

 

Each node can be configured with multiple operations that are applied in order. The available 

operations are: 

 

 Set - set a property. The value can be a variety of different types, or can be taken from 

an existing message or context property.

 Change - search and replace parts of a message property.
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 Move - move or rename a property.

 Delete - delete a property.

 
When setting a property, the value can also be the result of a JSONata expression. JSONata is 

a declarative query and transformation language for JSON data. 

 

Switch: 

 
The Switch node allows messages to be routed to different branches of a flow by evaluating a 

set of rules against each message. 

 

The node is configured with the property to test - which can be either a message property or a 

context property. 

 

There are four types of rule: 

 
 Value rules are evaluated against the configured property

 Sequence rules can be used on message sequences, such as those generated by the 

Split node

 A JSONata Expression can be provided that will be evaluated against the whole 

message and will match if the expression returns a true value.

 An Otherwise rule can be used to match if none of the preceding rules have matched.

 
The node will route a message to all outputs corresponding to matching rules. But it can also 

be configured to stop evaluating rules when it finds one that matches. 

 

In implementation of our project, it contains the following nodes in the pallete 

 Time stamp

 http request

 msg.payload

 input

 form

 prediction input

 json parsing and much more.
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Node-RED 

 
Node-RED is an open source visual programming tool that offers a browser-based 

flow editor for wiring together devices, APIs, and services. Built on Node.js, you can extend 

its features by creating your own nodes or taking advantage of the JavaScript and NPM 

ecosystem. 

 

TensorFlow.js is an open source JavaScript library to build, train, and run machine 

learning models in JavaScript environments such as the browser and Node.js. 

 

Combining Node-RED with TensorFlow.js developers and IoT enthusiasts can more 

easily add machine learning functionality onto their devices.The flow will: 

 

 Retrieve information from a website at a regular interval

 Convert that information into a useful form

 Display the result in the Debug sidebar
 

 

 

 

 

 

 

 

 

 

 
Fig 4.6: Node-RED Flow 

 
Save the flow by clicking on the ‘Deploy’ button in the upper right corner of the window. 
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The IBM cloud platform is used for the deployment of the project. 

 In this platform a User Interface is designed using some inbuilt nodes present.

 On connection of different nodes like form, http request, msg payload, o/p parsing a 

user interface can be designed.

 Here during the establishment of connections between the nodes the 

requiredparameters should be given so that the output will be generated.

The nodes used here are:- 

 Timestamp: This node used for start of the execution process

 Form: Through this node without use of any type of html code we can design a form 

that is required for the prediction of our output.In the form we have several options 

that are used for creation of form

 Token generation: It is a node that specifies that execution has successfully 

takenPlace.

 Http request: This node is useful for the deployment purpose of the project in Cloud. 

This creates a secured execution of the project in the browser.

 Prediction: In this node we will mention the parameters that are to be taken as 

ifToken is not generated for a particular node then there might be someinput andthe 

output that is to be predicted.

These are some of the main nodes that are used in the deployment of the project in the node 

red platform. 

 
 

User Interface: 

 
The user interface (UI) is the point of human-computer interaction and 

communication in a device. This can include display screens, keyboards, a mouse and the 

appearance of a desktop. It is also the way through which a user interacts with an application 

or a website. 

To see the user interface, you can click on arrow button in dashboard tab, or enter in 

the address bar of the browser the route of your application assigned by Watson IoT followed 

by ‘/ui’. The user interface developed for this problem appears like the following one. 

 

Here we implement a user interface to calculate the Insurance cost based on some 

parameters such as age, bmi, children, smoker, gender.. 
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Fig 4.7 : UI model 
 

 

 

 

 

 

 

 
Fig 4.8 : UI Showing predicted charges for health insurance 

 
In this user interface contains two button and five input forms. 

The three input forms are age,bmi,children,sex,smoker. 

The two buttons are Submit and cancel. 

 
After enterning all the details in the input forms we can select submit button or cancel button. 

If the submit button is choosed then it displays the predicted value of insurance. 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 
 

5.1. CONCLUSION 

 
In this project, we have proposed methods for predicting health insurance . Health 

insurance is a type of insurance product that specifically guarantees the health costs or care of 

the insurance members if they fall ill or have an accident. Broadly speaking, there are two 

types of treatments offered by insurance companies and a type of insurance coverage that 

covers the cost of an insured individual's medical and surgical expenses.The level of 

treatment in emergency departments varies significantly depending on what type of health 

insurance a person has by this we predict the insurance charges of a person. 

 

5.2. FUTURE SCOPE 

 
The proposed model can be utilized for future health care purpose that process to facilitate the 

decision making process. By using this model, we can easily predict the insurance cost of the 

person. We can increase the accuracy for this model in future by using different techniques.
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 
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problems and design system components or processes that meet the specified 
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4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 
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5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Parkinson Disease is one of the most common neurodegenerative disorders. In the U.S. 

Parkinson disease prevalence is approximately 20 cases per 100,000 people per year, with 

the mean age of onset close to 60 years. Thus, developing an automatic system for 

detecting parkinson would be beneficial for treating the disease without any delay 

particularly in remote areas. Due to the success of deep learning algorithms in analyzing 

medical images, Convolution Neural Networks (CNNs) have gained much attention for 

medical disease classification. In addition, features learned by pre-trained CNN models 

on large-scale datasets are much useful in image classification tasks. In this work, we 

appraise the functionality of pre-trained CNN models utilized as feature-extractors 

followed by different classifiers for the classification of abnormal and normal MRI scan 

images. 
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CHAPTER-I 

INTRODUCTION 

 
 INTRODUCTION 

PARKINSON DISEASE (PD), or simply Parkinson, is a long-term degenerative 

disorder of the central nervous system that mainly affects the motor system. As the 

disease worsens, non-motor symptoms become more common. The symptoms usually 

emerge     slowly. Early     in     the     disease,     the      most      obvious      symptoms 

are shaking, rigidity, slowness of movement, and difficulty with walking. Thinking and 

behavioral problems may also occur. Dementia becomes common in the advanced stages 

of the disease. Depression and anxiety are also common, occurring in more than a third of 

people with PD.Other symptoms include sensory, sleep, and emotional problems. The 

main motor symptoms are collectively called "parkinsonism", or a "parkinsonian 

syndrome". 

The  cause  of  Parkinson  disease  is unknown,  but   is   believed   to   involve 

both genetic and environmental factors. Those with a family member affected are more 

likely to get the disease themselves. There is also an increased risk in people exposed to 

certain pesticides and among those who have had prior head injuries, while there is a 

reduced risk in tobacco smokers and those who drink coffee or tea. The motor symptoms 

of  the  disease  result  from  the death  of  cells in  the substantia  nigra,   a   region  of  

the midbrain.This results in not enough dopamine in this region of the brain.The cause of 

this cell death is poorly understood, but it involves the build-up of proteins into Lewy 

bodies in the neurons. Diagnosis of typical cases is mainly based on symptoms, with tests 

such as neuroimaging used to rule out other diseases. 

There is no cure for Parkinson disease. Treatment aims to  improve  the 

symptoms. Initial treatment is typically with the antiparkinson medication levodopa (L- 

DOPA), followed by dopamine agonists when levodopa becomes less effective. As the 

disease progresses and neurons continue to be lost, these medications become less 

effective while at the same time they produce a complication marked by involuntary 

writhing movements. Diet and some forms of rehabilitation have shown some 

effectiveness at improving symptoms. Surgery to place microelectrodes for deep brain 

stimulation has been used to reduce motor symptoms in severe cases where drugs are 

https://en.wikipedia.org/wiki/Neurodegeneration
https://en.wikipedia.org/wiki/Neurodegeneration
https://en.wikipedia.org/wiki/Central_nervous_system
https://en.wikipedia.org/wiki/Motor_system
https://en.wikipedia.org/wiki/Tremor
https://en.wikipedia.org/wiki/Tremor
https://en.wikipedia.org/wiki/Hypokinesia#Bradykinesia
https://en.wikipedia.org/wiki/Gait_abnormality
https://en.wikipedia.org/wiki/Gait_abnormality
https://en.wikipedia.org/wiki/Parkinson%27s_disease_dementia
https://en.wikipedia.org/wiki/Major_depressive_disorder
https://en.wikipedia.org/wiki/Sleep_disorder
https://en.wikipedia.org/wiki/Emotion
https://en.wikipedia.org/wiki/Parkinsonism
https://en.wikipedia.org/wiki/Idiopathy
https://en.wikipedia.org/wiki/Heredity
https://en.wikipedia.org/wiki/Pesticide
https://en.wikipedia.org/wiki/Head_injuries
https://en.wikipedia.org/wiki/Tobacco_smokers
https://en.wikipedia.org/wiki/Coffee
https://en.wikipedia.org/wiki/Tea
https://en.wikipedia.org/wiki/Death_of_cells
https://en.wikipedia.org/wiki/Substantia_nigra
https://en.wikipedia.org/wiki/Midbrain
https://en.wikipedia.org/wiki/Dopamine
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Lewy_bodies
https://en.wikipedia.org/wiki/Lewy_bodies
https://en.wikipedia.org/wiki/Neuron
https://en.wikipedia.org/wiki/Neuroimaging
https://en.wikipedia.org/wiki/Cure
https://en.wikipedia.org/wiki/Management_of_Parkinson%27s_disease#Medication
https://en.wikipedia.org/wiki/L-DOPA
https://en.wikipedia.org/wiki/L-DOPA
https://en.wikipedia.org/wiki/Dopamine_agonist
https://en.wikipedia.org/wiki/Side_effect
https://en.wikipedia.org/wiki/Dyskinesia
https://en.wikipedia.org/wiki/Dyskinesia
https://en.wikipedia.org/wiki/Neurosurgery
https://en.wikipedia.org/wiki/Microelectrode
https://en.wikipedia.org/wiki/Deep_brain_stimulation
https://en.wikipedia.org/wiki/Deep_brain_stimulation
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ineffective. Evidence for treatments for the non-movement-related symptoms of PD, such 

as sleep disturbances and emotional problems, is less strong. 

In 2015, PD affected 6.2 million people and resulted in about 117,400 deaths 

globally. Parkinson disease typically occurs in people over the age of 60, of whom about 

one percent are affected. Males are more often affected than females at a ratio of around 

3:2.When it is seen in people before the age of 50, it is called  early-onset  PD. The 

average life expectancy following diagnosis is between 7 and 15 years. The disease is 

named after the English doctor James Parkinson, who published the first detailed 

description in “an essay on the Shaking Palsy”, in 1817. Public awareness campaigns 

include World Parkinson Day (on the birthday of James Parkinson, 11 April) and the use 

of a red tulip as the symbol of the disease. People with Parkinson who have increased the 

public's awareness of the condition include actor Michael J. Fox, Olympic cyclist Davis 

Phinney, professional boxer Muhammad Ali, and actor Alan Alda. 

Parkinson disease has four main symptoms: 

 

 Tremor (trembling) in hands, arms, legs, jaw, or head

 Stiffness of the limbs and trunk

 Slowness of movement

 Impaired balance and coordination, sometimes leading to falls

Other symptoms may include depression and other emotional changes, difficulty 

swallowing, chewing, and speaking; urinary problems or constipation, skin problems,  

and sleep disruptions. 

Symptoms of Parkinson and the rate of progression differ among individuals. 

Sometimes people dismiss early symptoms of Parkinson as the effects of normal aging. In 

most cases, there are no medical tests to definitively detect the disease, so it can be 

difficult to diagnose accurately. 

Early symptoms of Parkinson disease are subtle and occur gradually. For example, 

affected people may feel mild tremors or have difficulty getting out of a chair. They may 

notice that they speak too softly or that their handwriting is slow and looks cramped or 

small. Friends or family members may be the first to notice changes in someone with 

early Parkinson. They may see that the person's face lacks expression and animation, or 

that the person does not move an arm or leg normally. 

https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/James_Parkinson
https://en.wikipedia.org/wiki/Tulip
https://en.wikipedia.org/wiki/Michael_J._Fox
https://en.wikipedia.org/wiki/Davis_Phinney
https://en.wikipedia.org/wiki/Davis_Phinney
https://en.wikipedia.org/wiki/Muhammad_Ali
https://en.wikipedia.org/wiki/Alan_Alda
https://www.nia.nih.gov/health/depression-and-older-adults
https://www.nia.nih.gov/health/bladder-health-older-adults
https://www.nia.nih.gov/health/concerned-about-constipation
https://www.nia.nih.gov/health/skin-care-and-aging
https://www.nia.nih.gov/health/good-nights-sleep
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Symptoms often begin on one side of the body or even in one limb on one side of 

the body. As the disease progresses, it eventually affects both sides. However, the 

symptoms may still be more severe on one side than on the other. 

Many people with Parkinson note that prior to experiencing stiffness and tremor, 

they had sleep problems, constipation, decreased ability to smell, and restless legs. 

Following are the languages, tools and technologies used for building a model: 

 
Artificial Intelligence is designing machines that have the ability to think. It is 

the intelligence of machines. The father of the AI is John McCarthy. 

 

Artificial intelligence in today's world is progressing rapidly with new advanced 

innovations day in day out. Today's computer systems are designed to perform small 

tasks, for instance, facial recognition, car driving, and performance of other minor duties. 

However, the primary goal of artificial intelligence is to develop advanced and more 

complex systems that would outperform humans at whatever way. This includes the 

performance of more complicated tasks like playing chess and solving equations. 

Therefore, the future goal of AI is to perfect all human activities and provide better 

solutions to problems than the human can do. In the long term, an automated system that 

does all the human functions from controlling cars to computerized business systems will 

pose several challenges. 

 
In computer science, artificial intelligence (AI), sometimes called machine 

intelligence. Machines become increasingly capable, tasks considered to require 

"intelligence" are often removed  from the  definition of AI,  a  phenomenon known as  

the AI effect. 

 
Artificial intelligence can be classified into three different types of systems: 

analytical, human-inspired, and humanized artificial intelligence. Analytical AI has only 

characteristics consistent with cognitive intelligence generating a cognitive representation 

of the world and using learning based on past experience to inform future decisions. 

Human-inspired AI has elements from cognitive and emotional  intelligence 

understanding human emotions, in addition to cognitive elements, and considering them 

in their decision making. Humanized AI shows characteristics of all types of 

competencies. 

https://www.nia.nih.gov/health/smell-and-taste
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/AI_effect
https://en.wikipedia.org/wiki/Cognition
https://en.wikipedia.org/wiki/Emotional_intelligence
https://en.wikipedia.org/wiki/Decision_making
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Applications of AI 

 Gaming 

 Natural language processing 

 Expert systems 

 Vision systems 

 Speech Recognition 

 Handwriting Recognition 

 Intelligent Robot 

Advantages of AI 

o Error reduction 

o Difficult exploration 

o Daily application 

o Digital assistants 

o Medical applications 

Real life examples 

 
 Smart phones

 Smart cars and drones

 Social media feeds

 Music and media streaming services

 Video games

 Banking and finance

 Security and surveillance

 

Machine Learning is a branch of science that deals with programming the systems in 

such a way that they automatically learn and improve with experience. Here, learning 

means recognizing and understanding the input data and making wise decisions based on 

the supplied data. 

Machine Learning Benefits 

Let us look at some of the benefits in Machine Learning. 

 
 Powerful Processing
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 Better Decision Making & Prediction

 Quicker Processing

 Accurate

 Affordable Data Management

 Inexpensive

 Analyzing Complex Big Data

 
Features of Machine Learning 

Let us look at some of the features of Machine Learning. 

 
 Machine Learning is computing-intensive and generally requires a large amount 

of training data.

 It involves repetitive training to improve the learning and decision making of 

algorithms.

 As more data is added, Machine Learning training can be automated for learning 

new data patterns and adapting its algorithm.

 

Machine Learning Techniques 

Given below are some techniques in Machine Learning. 

 
1. Classification 

2. Categorization 

3. Clustering 

4. Trend analysis 

5. Anomaly detection 

6. Visualization 

7. Decision making 

 
Machine Learning Algorithms 

 
 Machine Learning can learn from labeled data (known as supervised learning) or 

unlabelled data (known as unsupervised learning).

 Machine Learning algorithms involving unlabelled data, or unsupervised learning, 

are more complicated than those with the labeled data or supervised learning
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 Machine Learning algorithms can be used to make decisions in subjective areas as 

well.

 

Applications of Machine Learning 

Some of the applications of Machine learning mentioned below. 

 
 Image Processing

 Robotics

 Data Mining

 Video Games

 Text Analysis

 
 OBJECTIVES OF THE PROJECT 

 
 

The objectives of this research are as following: 

 
 

 To detect whether a patient has pakinson disease or not, based on an MRI scan 

image of their brain. 

 Prediction of disease can be made very efficiently and effectively. 

 Helps us diagnose earlier and create treatments. 

 Doctors can make use of these diagnosing tools to diagnose patients where the 

results will be accurate. 

 It reduces the death rate by using these diagnosing tools. 

 With proper recognition and treatment, many cases of parkinson disease can be 

cleared without complications through these predictions. 

 Evaluating Deep Learning models for automated decision making. 

 For predicting the Parkinson disease by the MRI scan images, the cost is very less 

 

 
 

 PROBLEM STATEMENT 

 
 

PD is a chronic, progressive neurodegenerative disease characterized by both 

motor and nonmotor features. The disease has a significant clinical impact on patients, 

families, and caregivers through its progressive degenerative effects on mobility and 

muscle control. The motor symptoms of PD are attributed to the loss of striatal 
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dopaminergic neurons, although the presence of nonmotor symptoms supports neuronal 

loss in nondopaminergic areas as well. The term parkinsonism is a symptom complex 

used to describe the motor features of PD, which include resting tremor, bradykinesia, 

and muscular rigidity. PD is the most common cause of parkinsonism, although a number 

of secondary causes also exist, including diseases that mimic PD and drug-induced 

causes. 

It is one of the most common neurodegenerative disorders. The  Parkinson 

Disease Foundation reports that approximately 1 million Americans currently have the 

disease.5 The incidence of PD in the U.S. is approximately 20 cases per 100,000 people 

per year (60,000 per year), with the mean age of onset close to 60 years. The prevalence 

of PD is reported to be approximately 1% in people 60 years of age and older and 

increases to 1% to 3% in the 80-plus age group. Thus, developing an automatic system  

for detecting Parkinson disease would be beneficial for treating the disease without any 

delay particularly in remote areas. Due to the success of deep learning algorithms in 

analyzing medical images, Convolution Neural Networks (CNNs) have gained much 

attention for disease classification. In addition, features learned by pre-trained CNN 

models on large-scale datasets are much useful in image classification tasks. In this work, 

we appraise the functionality of pre-trained CNN models utilized as feature-extractors 

followed by different classifiers for the classification of abnormal and normal MRI scan 

images. We analytically determine the optimal CNN model for the purpose. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517533/#b5-ptj4008504
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CHAPTER-2 

LITERATURE REVIEW 

 
Parkinson disease (PD) is a prevalent neurodegenerative illness that is often  

diagnosed after significant pathology and neuronal cell loss has occurred. Biomarkers of 

PD are greatly needed for early diagnosis, as well as for the prediction of disease 

progression and treatment outcome. In this regard, the epigenome, which is partially 

dynamic, holds considerable promise for the development of molecular biomarkers for 

PD. Epigenetic marks are modified by both DNA sequence and environmental factors 

associated with PD, and such marks could serve as a unifying predictor of at-risk 

individuals. Epigenetic abnormalities have been detected in PD and other age-dependent 

neurodegenerative diseases, some of which were reported to occur early on and were 

reversible by PD medications. Emerging reports indicate that certain epigenetic 

differences observed in the PD brain are detectable in more easily accessible tissues. In 

this review, we examine epigenetic-based strategies for the development of PD 

biomarkers. Despite the complexities and challenges faced, the epigenome offers a new 

source of biomarkers with potential etiological relevance to PD, and may expand 

opportunities for personalized therapies.[1] 

Parkinson disease (PD) is a chronic progressive neurodegenerative disorder involving 

dopaminergic neurons, which results in a lack of the neurotransmitter dopamine. 

Clinically the hallmark of PD is a movement disorder with bradykinesia, rigidity and 

often rest tremor, although non-motor signs and symptoms are also common. A recent- 

meta-analysis concluded that the worldwide prevalence of PD is around 315 cases per 

100,000 population . During early stages of the disease, patients are effectively treated 

with oral medication such as levodopa; however, over time, medication-induced motor 

complications such as unpredictable fluctuations in motor symptoms and abnormal 

involuntary movements (dyskinesias) develop. Progressively, the disease leads to 

increasingly severe motor signs, worsening of medicationrelated complications and a 

decrease in the time between ‘off’ periods when symptoms are not well-controlled. In 

advanced stages axial motor signs such as impaired balance and gait that respond less 

favourably to levodopa or DBS become more prevalent and non-motor, especially 

psychiatric and cognitive problems cause significant loss of quality of life. Thus, there is  

a time window between the occurrence of levodopa-induced motor complications and the 
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development of levodopa-resistant symptoms of PD when DBS can potentially improve 

the patients’ condition.[2] 

Parkinson disease (PD) is a progressive neurodegenerative disorder characterised by a 

wide range of motor and non-motor features, for which there is no known cure. However, 

therapeutic strategies might soon be available with prolonged benefits that could affect  

the underlying pathogenesis, and hence delay or ultimately prevent the inexorable course 

of this disease. To date, none of the 16 drugs evaluated for PD disease modification have 

succeeded in phase III trials, with a further eight compounds currently in the discovery 

pipeline.1 PD is an inherently complex disorder with known heterogeneity in terms of 

clinical presentation as well as rate of progression and risk of disease complications. The 

basis for this is only now starting to be understood, in terms of the role of genetic factors, 

for example, glucocerebrosidase gene mutations. The implications for future clinical trial 

design if patient heterogeneity is ignored at baseline study selection, leading to potential 

confounds and misinterpretation of subsequent progression/complication rate are highly 

significant.[3] 

There is effective treatment for many troublesome motor symptoms, with PD being 

the only neurodegenerative condition with a well-defined neurotransmitter deficiency 

underpinned by the five decades long success of levodopa therapy. In addition, we have 

witnessed advances in genetics, molecular biology, stereotactic surgery, and new horizons 

in therapy, as well as recognition of the key impacts of the non-motor aspects of PD. 

However, the list of ‘unmet needs’ in PD care and research has also continued to grow. 

This includes the fact that we do not have adequate animal models that replicate disease 

progression nor the specific neurons targeted in PD. To date, there are no proven effective 

treatments for some of the disabling motor and non-motor symptoms of PD, there are no 

proven neuroprotective treatments to prevent further decline, there are no means to 

reverse or cure the disease, and we still do not have a clear concept of the pathogenesis of 

this disorder.[4] 

Parkinson disease (PD) is a common neurodegenerative disorder a synucleinopathy 

with a prevalence of 160/100 000 in Western Europe rising to 4% of the population over 

80.1 With an ageing population, the management of PD is likely to prove an increasingly 

important and challenging aspect of medical practice for neurologists and general 

physicians. Our understanding of the pathogenesis of the disease has been advanced in the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6288789/#R1
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last decade with the identification of several gene mutations which may shed light on the 

mechanisms of pathogenesis in sporadic cases of PD. The diagnosis of PD remains 

essentially a clinical one, and it is important to recognize the early features together with 

symptoms and signs suggesting other causes of parkinsonism. There has also been a rapid 

expansion in the treatment options both in the early and in the later stages of the illness 

together with a greater awareness of non-motor complications. Guidelines for the 

diagnosis and management of patients with PD have been published from the National 

Institute for Health and Clinical Excellence (NICE) in the UK.[5] 

Cognitive and behavioral symptoms are common in Parkinson disease, may occur 

even in the prodromal stages of the disease, worsen with disease progression, and surpass 

motor symptoms as the major factors affecting patient quality of life and caregiver 

burden. The symptoms may be caused by the disease pathology or they may represent 

adverse effects of treatment, or both etiological factors may contribute. Although many of 

these symptoms are related to dopaminergic dysfunction or dopaminergic medication, 

other neurotransmitters are involved as well. Behavioral symptoms including impulse 

control     disorders, apathy,     psychosis,     as      well      as mild     cognitive 

impairment and dementia are reviewed with a special focus on current treatment 

approaches.[6] 

Rehabilitation is considered as an adjuvant to pharmacological and surgical treatments 

for Parkinson disease (PD) to maximize functional ability and minimize secondary 

complications. Originally, approaches were based on empirical experience, but growing 

evidence suggests that exercise-dependent plasticity constitutes the main mechanism 

underlying the effects of physiotherapy. Exercise increases synaptic strength and 

influences neurotransmission, thus potentiating functional circuitry in PD. In addition, 

exercise is a pivotal element of motor learning. PD patients retain a sufficient capacity of 

motor learning, though learning rates and performance are reduced in comparison to 

normal controls. Recent meta-analyses demonstrated that rehabilitation could induce 

short-lasting, but clinically important benefits, particularly for gait and balance. However, 

the interventions are largely heterogeneous (stretching, muscle strengthening, balance, 

postural exercises, occupational therapy, cueing, treadmill training), and there is still no 

consensus about the optimal approach. Innovative techniques have been recently 

proposed: virtual reality and exergaming, motor imagery and action observation, robot- 

assisted physiotherapy and non-conventional therapies (e.g.: dance, martial arts). The 

https://www.sciencedirect.com/topics/medicine-and-dentistry/parkinsons-disease
https://www.sciencedirect.com/topics/medicine-and-dentistry/disease-exacerbation
https://www.sciencedirect.com/topics/medicine-and-dentistry/caregiver-burden
https://www.sciencedirect.com/topics/medicine-and-dentistry/caregiver-burden
https://www.sciencedirect.com/topics/medicine-and-dentistry/dopamine-agonist
https://www.sciencedirect.com/topics/medicine-and-dentistry/neurotransmitter
https://www.sciencedirect.com/topics/medicine-and-dentistry/apathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/mild-cognitive-impairment
https://www.sciencedirect.com/topics/medicine-and-dentistry/mild-cognitive-impairment
https://www.sciencedirect.com/topics/medicine-and-dentistry/dementia
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rehabilitative program for PD should be “goal-based” (targeted to practicing and learning 

specific activities in the core areas), but a number of practice variables (intensity, 

specificity, complexity) need to be identified and the program should tailored to the 

individual patients' characteristics.[7] 

In a single-case study, daily sessions of caloric vestibular stimulation (CVS) were 

associated with a ∼50% reduction in both motor and non-motor symptoms of Parkinson 

disease (PD) which were still evident 5 months after treatment cessation . CVS was self- 

administered at home via a portable, solid-state, device that discharged time-varying 

thermal waveforms via ear pieces housed in a headset. This result builds on evidence  

from laboratory experiments showing that vestibular stimulation in PD can increase 

functional neural connectivity and improve certain aspects of motor control . Together, 

these data prompted the current double-blinded, placebo-controlled study which sought to 

determine whether CVS might provide lasting, clinically-relevant improvement of both 

motor and non-motor features of PD.[8] 

Gut microbiota (GM) can influence various neurological outcomes, like cognition, 

learning, and memory. Commensal GM modulates brain development and behavior and 

has been implicated in several neurological disorders like Alzheimer's disease, multiple 

sclerosis, amyotrophic lateral sclerosis, anxiety, stress and much more. A recent study has 

shown that Parkinson disease patients suffer from GM dysbiosis, but whether it is a cause 

or an effect is yet to be understood. In this review, we try to connect the dots between GM 

and PD pathology using direct and indirect evidence.[9] 

https://www.sciencedirect.com/topics/medicine-and-dentistry/gut-microbiota
https://www.sciencedirect.com/topics/medicine-and-dentistry/neurologic-disease
https://www.sciencedirect.com/topics/medicine-and-dentistry/multiple-sclerosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/multiple-sclerosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/multiple-sclerosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/parkinsons-disease
https://www.sciencedirect.com/topics/medicine-and-dentistry/dysbiosis
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CHAPTER 3 

PROPOSED METHOD 

 
 METHODOLOGY: 

Data Pre-processing: 

This is general looking at the data to figure out what is going on. Data pre- 

processing is a technique which is used to transform the raw data in a useful and 

efficient format. As in implementation model we have created this model using 

CNN Sequential model by calling the constructor. First task is to read the dataset 

and perform visualizations on it to get some insights about the data. We use the 

cv2 library for the reading the dataset 

Model Building: 

The goal in this step of the process is to choose an algorithm and it is 

related with the kind of problem we are facing (Regression or Classification).For 

our model we are facing Classification Problem. It is often valuable to compare 

model improvement over different classification algorithms such as CNN.In 

model building there are seven steps to build a model. Those steps are importing 

libraries, initialize the model, add input layer, add hidden layer, add output layer, 

compile the model and train the model. 

Convolution Neural Network (CNN) is the architecture behind computer vision 

applications. We will use Tensor Flow to build a CNN for image recognition by 

extracting main features of the image. Steps to extract main features: 

1. Convolution 

2. Max Pooling 

3. Flattening 

4. Full Connection 

1. Convolution: 

The convolution operation is the building block of a convolution neural network as the 

name suggests it. Now, in the field of computer vision, an image can be expressed as a 

matrix of RGB values. To complete the convolution operation, we need an image and a 

filter. 
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Therefore, let’s consider the 6x6 matrix below as a part of an image: 
 

Fig1: 6x6 convolution matrix 

And the filter will be the following matrix: 
 

Fig2: 3x3 convolution filter 

Then, the convolution involves superimposing the filter onto the image matrix, adding the 

product of the values from the filter and the values from the image matrix, which will 

generate a 4x4 convoluted layer. 

Fig3: Feature Map 

2. Max Pooling: 

Pooling operation is applied to the feature map. By applying pooling 75% of the 

unwanted features are removed by extracting the maximum features from the feature 

map. Pooling avoids or prevents Overfitting and Spatial Invariance. Pooling reduces the 
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overfitting of images by monitoring the performance of the model during training by 

evaluating it on both a training dataset and a holdout validation dataset. There are also 

other kind of poolings like sum pooling and mean pooling. Our main focus will be max 

pooling. 

Pooled Feature Map: 

The process of filling in a pooled feature map differs from the one we used to come up 

with the regular feature map. This time you'll place a 2×2 box at the top-left corner, and 

move along the row. For every 4 cells your box stands on, you'll find the maximum 

numerical value and insert it into the pooled feature map. In the figure below,  for 

instance, the box currently contains a group of cells where the maximum value is 4. Just 

like in the convolution step, the creation of the pooled feature map also makes us dispose 

of unnecessary information or features. In this case, we have lost roughly 75% of the 

original information found in the feature map since for each 4 pixels in the feature map  

we ended up with only the maximum value and got rid of the other 3. 

 
 

Fig4: Max Pooling 

3. Flattening: 

After finishing the previous two steps, we're supposed to have a pooled feature map by 

now. As the name of this step implies, we are literally going to flatten our pooled feature 

map into a column as by reducing multi dimension to single dimension. 
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Fig5: Flattening 

4. Full Connection: 

In full connection artificial neural networks and convolution neural networks collide as 

we add the former to our latter. As you see from the image below, we have three layers in 

the full connection step: 

 Input layer 

 Fully-Connected layer 

 Output layer 
 

Fig6: Full Connection 

 
 

The input layer contains the vector of data that was created in the flattening step. The 

features that we distilled throughout the previous steps are encoded in this vector. At this 

point, they are already sufficient for a fair degree of accuracy in recognizing classes. We 

now want to take it to the next level in terms of complexity and precision. 
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The overall architecture of the proposed CNN model which consists of two major 

parts: the feature extractors and a classifier (sigmoid activation function). Each layer in 

the feature extraction layer takes its immediate preceding layer's output as input, and its 

output is passed as an input to the succeeding layers. The proposed architecture consists 

of the convolution, max-pooling, and classification layers combined together. The feature 

extractors comprise conv3 × 3, 32; conv3 × 3, 64; conv3 × 3, 128; conv3 × 3, 128, max- 

pooling layer of size 2 × 2, and a RELU activator between them. The output of the 

convolution and max-pooling operations are assembled into 2D planes called feature 

maps. 

 

 

 

 

Fig7: Architecture of CNN 

 

 
 

The classifier is placed at the far end of the proposed convolutional neural network 

(CNN) model. It is simply an artificial neural network (ANN) often referred to as a dense 

layer. This classifier requires individual features (vectors) to perform computations like 

any other classifier. Therefore, the output of the feature extractor (CNN part) is converted 

into a 1D feature vector for the classifiers. This process is known as flattening where the 

output of the convolution operation is flattened to generate one lengthy feature vector for 

the dense layer to utilize in its final classification process. The classification layer 

contains a flattened layer, a dropout method of size 0.5, two dense layers of size 512 and 
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1, respectively, a RELU between the two dense layers and a sigmoid activation function 

that performs the classification tasks. 

Training and Prediction: 

The training process involves initializing some random values for each of 

the training matrixes and attempt to predict the output of the input data using the 

initial random values. At the beginning, the error will be large, but comparing the 

model’s prediction with the correct output, the model is able to adjust the weights 

and biases values until having a good predicting model. In general 80% of the data 

is used for training and 20% is used for Testing. 

 
 Implementation: 

The project code implemented in the following sequence 
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Data Loading 

Data is loaded using CV2 package in python. For loading the images from the dataset.  

The dataset consists of three folders test set, train set and validation set. Total 68 Normal 

images and 104 Parkinson disease image.There are 172 total images, 45 test set images, 

127 train set images. 
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Model Building 

Sequential model with convolution layer, max pooling layer, flattening layer, dense layer, 

hidden layer, and drop out layer is built. 

Data Pre-processing 

As in implementation model we have created this model using CNN Sequential model by 

calling the constructor. First task is to read the dataset and perform visualizations on it to 

get some insights about the data. We use the cv2 library for the reading the dataset. The 

corrupted images are not read they are skipped. After Data Exploration, as already the 

data is split into training and testing sets and normalized, the data now is suitable for 

Convolution neural networks. 
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Training 

In this model convolution layers are used with filters=32,32,64,64 and activation as 

“relu”, padding as “same”, and max pooling layers are used with pool size=(2,2),flatten 

layer to avoid overfitting. Dense layer with 2 units and activation function as “softmax”. 

 

 
Dataset Description 

Classifying the brain MRI images as abnormal and Normal Dataset contains totally 172 

images. This data set contains 172 brain MRI in which 45 are normal images and 127 

are Parkinson disease images. Photos are not high resolution. Photos are not reduced to a 

single size; they have different proportions. The total dataset is divided into testing set, 

training set. 

The experiments are conducted using the dataset of the Parkinsons Progression 

Markers Initiative (PPMI) database. In this prospectively designed study, 60 patients with 

PD (26 women, 34 men) 26 healthy subjects (11 men, 15 women) are taken as control 

group. The 30 abnormal data consists of 10 mild, 10 moderate and advanced. The mean 

age of the patient group is 66.7 ± 8.5 and of the control group is 57.19 ± 9.46 PD patients 

had a mean disease duration of 6.25 ± 3.31 years. 

Imaging Protocol : The structural T2- weighted magnetization ready fast gradient echo 

images are non-heritable on a 1.5-T Vision scanner during a imaging period. 

Image parameters: TR=9.7 msec, TE=4.0 millisecond, Flip angle=10, TI=20 millisecond, 

TD=200 unit of time, one twenty eight mesial 1.25 millimeter slices while not gaps and 

pixels resolution of 256 × 256. 

 

 
 

Keras is a framework for building deep neural networks with Python. It is designed to 

build a deep neural network with a few lines of code to avoid complexity. Keras provides 
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an easy front-end layer to build deep neural network utilizing Tensor Flow or Theano at 

the back-end. It enables fast experimentation with deep neural networks. 

 

First, we create our model using the “Sequential” model from Keras. This model is a 

linear stack of layers, meaning that we will create our model layer-by-layer. 

 

Convolution Layer: The first convolution layer is our input layer. 

 
 

The first parameter is the number of convolution filters to use in the layer, which  

is set to “32”. This is also the number of neurons, or nodes that will be in this 

layer. 

 
The second parameter is the filter’s size, or the receptive field. Imagine we are 

creating a window of the size (3, 3), or a width of three and a height of three, that 

our convolution layer is restricted to looking through at any given time. 

 
The third parameter we will set is the activation function. Our nonlinear activation 

function is ReLu, or rectified linear unit. The ReLu function is f(x) = max (0, x). 

Therefore, all negatives are converted to zeros while all positives remain the same. 

ReLu is one of the most popular activation functions because it reduces the the 

vanishing gradient issue and is computationally cheaper to compute. This does not 

mean that the ReLu function is perfect, but it will get the job done for most 

applications. 

 

The fourth parameter is the input shape. This parameter only needs to be specified 

in the first convolution layer. After the first layer, our model can handle the rest. 

The input shape is simply the shape of the images that will be fed to the CNN. The 

shape of our input images will be (64, 64, 3) (width, height, depth). 

 
The final parameter is the padding, which is set to “same”. This will pad the input 

in a way that makes the output have the same length as the initial input. 
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Max Pooling Layer: The max pooling layers will only have one parameter for this 

model. 

 

The parameter is the pool size, or the factor to downscale the input’s spatial dimensions. 

The pool size will be set to (2, 2), which will downscale by half each time. 

 

Flatten: Flattening is required to convert multi-dimensional data into usable data for the 

fully connected layers. In order for the fully connected layers to work, we need to convert 

the convolution layer’s output to a 1D vector. Our convolution layers will be using 2D 

data (images). This will have to be reshaped, or flattened, to one dimension before it is  

fed into the classifier. 

 
Dense - ReLu: Dense layers are the fully connected layers, meaning that every neuron is 

connected to all the neurons in previous layers. We will be using 128 nodes. This also 

means that the fully connected layer with have an output size of 128. For this fully 

connected layer, the ReLu activation function will be used. 

 

Dense - Softmax: Our final fully connected layer will use the softmax function. Our 

problem involves three classes: Abnormal and normal. This is a categorical classification 

problem where softmax can be used to return a probability over the C classes for each 

image. 

 
We can now configure the model using the compile method from Keras. 

 
 

The first argument is the optimizer which will be set to “adam”. The adam optimizer is 

one of the most popular algorithms in deep learning right now. Adam is a replacement 

optimization algorithm for stochastic gradient descent for training deep learning models. 

It provides an optimization algorithm that can handle sparse gradients on noisy problems. 

 
The second argument is the loss function. This model will use the categorical cross 

entropy loss function. Also called Softmax Loss. It is Softmax activation plus a Cross 

Entropy loss. If we use this loss, we will train a CNN to output a probability over the C 

classes for each image. It is used for multi-class classification. 



AUTOMATIC MRI BASED PARKINSON DISEASE DETECTION SYSTEM USING DEEP LEARNING TECHNIQUE 

Gudlavalleru Engineering College 26 

 

 

 

 

 
 

 
 

Fig8: Softmax Activation 
 

The next step is to train the model. This will be done using the fit_generator() method 

from Keras. This will train the model on batches of data that are generated from the 

training set. 

 The first argument is the steps per epoch. This will be set to 200. The steps per 

epoch will tell the model the total number of batches of samples to produce from 

the generator before concluding that specific epoch. 

 The second argument is the number of epochs, or training iterations. The Keras 

documentation states that an epoch is defined as iteration over the entire data 

provided, as defined by steps_per_epoch. 

 The third argument is the validation data the model will use. The model will not 

be trained on the validation data, but this will help measure the loss at the end of 

every epoch. 

 The final argument is the validation steps. our validation data is coming from a 

generator (see above code), so the number of batches of samples to produce from 

the generator must be set, similar to the steps per epoch. 

 

 DATA PREPARATION: 

The first portion of the code will be dedicated to preparing the data. This section will be 

less about the details than the actual building of the model. Data Preparation section 

consists of separate file called parkinson dataset for later importing and predicting 

parkinson disease section. 

Here we are setting the path of the parkinson folder for later use. We are then printing out 

the directories within the parkinson folder. Notice that the folder is split into two 



AUTOMATIC MRI BASED PARKINSON DISEASE DETECTION SYSTEM USING DEEP LEARNING TECHNIQUE 

Gudlavalleru Engineering College 27 

 

 

 

subfolders: test, and train. Each folder contains brain MRI scan images that we will need 

to use for training and testing. 

Next, we will set the paths for each folder. We can use the “path” variable we set earlier 

and concatenate that with each subfolder’s name. We will then want to see the contents of 

the training folder. 

We can then take our training folder and set the paths to each class.  In this case,  we  

have two classes: the normal images and parkinson disease images. If we want to 

visualize images that are specifically “normal” or “abnormal”, then we will create a 

variable that contains the path to these images for later reference. Now that we have split 

the training folder into normal and abnormal we can pull all of the images out of each 

class. The images in this dataset are all jpeg images, so for each path we will add .jpeg at 

the end to make sure we are pulling out the images. 

 
Brain MRI scan images of a person suffering with parkinson disease: 
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Brain MRI scan images of normal person: 
 

 

 

 

We will be using the ImageDataGenerator() class from Keras for our data augmentation. 

Data augmentation helps us to expand our training dataset. The more training data and the 

more variety the better. With more training data and with slightly manipulated data, over 

fitting becomes less of a problem as our model has to generalize more. 

 The first step is to rescale our data. Rescaling images is a common practice 

because most images have RGB values ranging from 0-255. These values are too 

high for most models to handle, but by multiplying these values by 1/255, we can 

condense each RGB value to a value between 0-1. This is much easier for our 

model to process. 

 Next we have shear_ range which will randomly apply shear mapping, or shear 

transformations to the data. The value “0.2” is the intensity, or shear angle. 

 Zoom_range is also set to “0.2”. This is for randomly zooming in on the images. 

 Horizontal flip is set to “True” because we want to randomly flip half of the 

images in our dataset. 
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This is where we rescale our test set. The test set does not need all of the same 

transformations applied to the training data. Only the training data can be manipulated to 

avoid over fitting. The test set must be the original images to accurately predict Parkinson 

disease. 

Now we will take the path of our test, train, and validation folders and generate batches of 

augmented data using flow_from_directory() from Keras. 

 The first argument will be the directory to pull from. 

 The second argument is the target size or the dimensions of the images after they 

are resized. 

 The third argument is class_mode, which is set to categorical. 

 

 
Logic for user interface using TkInter: 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 
Results: 

The primary goal of our transferring learning approach was to correctly diagnose 

parkinson disease among normal MRI scan images. For this we prepared all of the models 

as shown above and trained them separately. We performed training and testing using a 

system. For training, we used the Adam optimizer and the cross-entropy loss function. 

 



AUTOMATIC MRI BASED PARKINSON DISEASE DETECTION SYSTEM USING DEEP LEARNING TECHNIQUE 

Gudlavalleru Engineering College 32 

 

 

 

 

 



AUTOMATIC MRI BASED PARKINSON DISEASE DETECTION SYSTEM USING DEEP LEARNING TECHNIQUE 

Gudlavalleru Engineering College 33 

 

 

 

 

 



AUTOMATIC MRI BASED PARKINSON DISEASE DETECTION SYSTEM USING DEEP LEARNING TECHNIQUE 

Gudlavalleru Engineering College 34 

 

 

 

 

 
 
 

Output for pakinson disease prediction 

 

We train our model with 168 images with the frontal view of brain MRI images of a 

normal person and a person suffering with parkinson disease. Our model, convolution 

neural network that inputs a brain MRI images and outputs the prediction of whether the 

brain consisting of parkinson disease or not. We use dense connections and normalization 

to make the optimization. We label images that are normal and abnormal. 

 

 

Discussion: 
We developed a model to detect and classify parkinson diesease from brain MRI images. 

The algorithm begins by transforming brain MRI images into sizes smaller than the 

original. The next step involves the identification and classification of images by the 
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convolution neural network framework, which extracts features from the images and 

classifies them. Due to the effectiveness of the trained CNN model for identifying 

parkinson disease from brain MRI images, the validation accuracy of our model was 

significantly higher when compared with other approaches. To affirm the performance of 

the model, we repeated the training process of the model several times, each time 

obtaining the same results. To validate the performance of the trained model on different 

brain MRI image sizes, we varied the sizes of the training and validation dataset and still 

obtained relatively similar results. This will go a long way in improving the health of at- 

risk in energy-poor environments. The study was limited by depth of data. With increased 

access to data and training of the model with radiological data from patients and non- 

patients in different parts of the world, significant improvements can be made. 
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CHAPTER 5 

CONCLUSION 

 
We have demonstrated how to classify positive and negative parkinson disease data from 

a collection of MRI images. We build our model from scratch, which separates it from 

other methods that rely heavily on transfer learning approach. In the future, this work will 

be extended to detect and classify MRI images consisting of parkinson diesease. 

Distinguishing MRI images that contain parkinson disease has been a big issue in recent 

times, and our next approach will tackle this problem. 
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to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 
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and norms of the engineering practice. 

 

9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, 

and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12.  Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

 PSO2 : Design and develop web sites, web apps and mobile apps. 
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Abstract: 

Parkinson Disease is one of the most widely recognized neurodegenerative disorders. In the U.S. Parkinson disease 

prevalence is roughly 20 cases for every 100,000 people per year, with the mean period of beginning near 60 years. 

Thus, building up an automatic system for detecting parkinson would be gainful for treating the infection without any 

delay especially in remote areas. Due to the accomplishment of profound learning calculations in breaking down 

clinical images, Convolution Neural Networks (CNNs) have increased a lot of consideration for medical disease 

classification. What's more, highlights realized by pre-prepared CNN models on huge scale datasets are a lot of 

valuable in picture characterization errands. In this work, we evaluate the functionality of pre-prepared CNN models 

used as highlight extractors followed by different classifiers for the order of anomalous and normal MRI check 

pictures. 

 

1. INTRODUCTION 

 

Parkinson’s Disease (PD), or  simply Parkinson's,  is  a  long-term degenerative  disorder of  the central  nervous 

system that mainly affects the motor system. The reason for Parkinson's infection is unknown, but is believed to involve both 

genetic and environmental factors. In 2015, PD influenced 6.2 million people and came about in around 117,400 deaths globally. 

Parkinson's infection normally happens in people beyond 60 one years old, whom around one percent are affected. Guys are more 

often influenced than females at a proportion of around 3:2. 

Symptoms of Parkinson’s and the rate of progression differ among individuals. Sometimes individuals excuse early 

indications of Parkinson's as the impacts of typical aging. In most cases, there are no clinical tests to authoritatively dis tinguish 

the sickness, so it can be difficult to analyze accurately. Parkinson illness is a neurodegenerative disease and movement disorder. 

It is primarily caused by low and falling dopamine levels. The fall in dopamine level is caused by the death of dopaminergic 

neurons in the substantianigra. X-ray information is utilized to take a gander at the connectivity, or quality of brain networks, in 

the basal ganglia where dopamine nerves are located. It enables to identify Parkinson’s disease in an early stage. In Fig. 1.8 the 

basal ganglia region is shown. 

 
 

Fig. 1.8: Substantia nigra region in a T2 weighted MRI 

 

2. RELATED WORK 
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Parkinson disease (PD) is a predominant neurodegenerative sickness that is regularly analyzed after significant pathology and 

neuronal cell misfortune has happened. Biomarker of PD such as epigenome is utilized for early PD diagnosis [1].During early 

stages of the sickness; patients are effectively treated with oral medication such as levodopa [2]. There has additionally been a 

fast development in the treatment options both in the early and in the later phases of the sickness as per the Guidelines for  the 

diagnosis and the board of patients with PD have been published from the National Institute for Health and Clinical Excellence 

(NICE) in the UK.[5].Thus early detection of PD is inevitable for the recovery of the patient. 

The objectives of this research are to detect whether a patient has parkinson disease or not, based on an MRI scan image of 

their brain. Thus, automatic early diagnoses not only assist the doctors in accuracy and fast reporting but.it also reduces the 

death rate. Evaluating Profound Learning models for automated decision making also reduces the cost and time involved in 

predicting the Parkinson’s disease through MRI scan images. 

Convolutional Neural Network: 

Convolution Neural Network (CNN) is the architecture behind computer vision applications. We will use Tensor Flow to 

construct a Convolutional Neural Network for recognition of images by extracting main features of the image which include 

different layers such as Convolution layer, Pooling layer, Flattening layer and Full Connection. 

Convolution:The convolution operation is the structure square of a convolution neural organizes as the name proposes it. In 

the convolution layer, we input both convolution filter and MRI image. At that point, the convolution includes superimposing 

the channel onto the picture network, including the product of the qualities from the channel and the qualities from the picture 

grid, which will create a feature map. For example, let’s consider the 5x5 lattice beneath as a piece of an image. And the 

convolution filter will be the 3x3 red matrixes. These two forms a 3x3 output feature Map. 

 

 
ReLu activation function 

Fig3: Feature Map 

Our nonlinear activation function is ReLu( Rectified Linear unit).The ReLu work is f(x) =max(0, x). Accordingly, all 

negatives are changed over to zeros while all positives remain the same. ReLu is one of the most well known initiation 

capacities since it lessens the disappearing slope issue and is computationally less expensive to process. 

Max Pooling: 

Pooling operation is applied to the feature map. Pooling avoids or prevents Overfitting and Spatial Invariance. Here you'll put 

a 2×2 box at the top-leftcorner, and move along the line. For each 4 cells your case remains on, you'll find themaximum 

numerical worth and supplement it into the pooled featured map.In the figure underneath, for example, the container as of now 

contains a gathering of cells where themaximum esteem is 4. 

 

 

 
Fully Connected layer: 

Fig4: Max Pooling 

In the full connection step, we have three layers namely Input layer, Fully-Connected layer and Output layer. The input layer 

straightens our pooled feature map into a segment as by reducing multi dimension to single dimension. The output layer 
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contains the softmax activation function for finding the classification probabilities from zero to one. 

 

 
Fig5: Flattening Fig6: Full Connection 

 

CNN Architecture 

The overall engineering of the proposed CNN model which consists of two major parts: the feature extractors and a classifier. 

Each layer in the element extraction layer takes its quick preceding layer's yield as info, and its yield is passed as a 

contribution to the succeeding layers. The proposed architecture comprises of the convolution, max-pooling, and classification 

layers consolidated together 

 
 

Fig 9: Architecture of CNN 

 

 
3. PROPOSED WORK 

 
Dataset Description 

The experiments are conducted using the dataset of the Parkinsons Progression Markers Initiative (PPMI) database. In this 

tentatively planned investigation, 60 patients with PD (26 women, 34 men) 26 healthy subjects (11 men, 15 women) are taken 

as control gathering. The 30 abnormal data consists of 10 mellow, 10 moderate and advanced. The mean age of the tolerant 

gathering is 66.7 ± 8.5 and of the benchmark group is 57.19 ± 9.46 PD patients had a mean ailment length of 6.25 ± 3.31 

years. 

Imaging Protocol: The basic T2-weighted polarization prepared fast gradient reverberation pictures are non-heritable on a 1.5- 

TVision scanner during an imaging period. Image parameters: TR is 9.7 msec, TE is 4.0 millisecond, Flip angle is 10, TI is 

20millisecond, TD is 200 unit of time, 128 mesial 1.25 millimeter slices while not gaps and pixels resolution of 256×256. 
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Fig. 1 Brain MRI scan images of a person suffering with parkinson disease 

 

Fig. 1 Brain MRI scan images of normal person 

 
4. Tools Utilized 

 
As in implementation, we have created CNN Sequential model by calling the constructor in python .First errand is to peruse 

the dataset and perform perceptions on it to get a few experiences about the data. We utilize the cv2 library in python for the 

perusing the dataset. The corrupted pictures are not perused they are skipped. In general 80% of the data is utilized for training 

and 20% is used for Testing. Second is to rescale or normalize our data by multiplying the pixel values by 1/255, we can 

condense each pixel value to a value between 0-1.This is much easier for our model to process. After Data Exploration, as of 

now the data is split into training and testing sets and standardized, the information presently is appropriate for Convolution 

neural systems. 

 

Keras provides an easy front-end layer to build deep neural network utilizing Tensor Flow or Theano at the back-end. It 

enables quick experimentation with profound neural networks. 

 

CNN Modelling 

We create our model using the “Sequential” model from Keras. This model is a straight heap of layers, meaning that we will 

create our model layer-by-layer. Sequential model with convolution layer, max pooling layer, flattening layer, hidden layer, 

and output layer is built. In this model convolution layers are used with filters 32x32, 64x64 and activation as “relu”, padding 

as “same”, and max pooling layers are used with pool size 2x2, flatten layer to avoid over fitting. Fully connected layer has  

activation function as “softmax”. 

 
5. RESULTS AND DISCUSSION 

 
Results: 

The main aim of our transferring learning approach was to correctly diagnose Parkinson disease among normal MRI scan images. 

For this we prepared all of the models as shown above and trained them separately. We performed training and testing using a 

system. 
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Fig. 1 Brain MRI scan images is seleceted for prediction 

 

Fig. 1 Brain MRI scan images is predicted as Normal 
 

Fig. 1 Brain MRI scan images is predicted as Abnormal 

 
We train our model with images with the frontal view of brain MRI images of a normal person and a person suffering with 

parkinson’s disease. Our model, convolution neural network that inputs a brain MRI images and outputs the prediction of 

whether the brain consisting of parkinson’s disease or not.We use dense connections and normalization to make the 

optimization. We label images that are normal and 

abnormal. 
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Discussion: 

Fig. 1 Automated CNN based MRI system execution epoch output 

We developed a model to distinguish and classify parkinson's disease from mind MRI pictures. The calculation starts by 

changing cerebrum MRI pictures into sizes littler than the first. The following stage includes the recognizable proof and 

arrangement of pictures by the convolution neural organizes structure, which concentrates highlights from the pictures and 

orders them. Due to the adequacy of the prepared CNN model for identifying Parkinson’s illness from cerebrum MRI pictures, 

the approval exactness of our model was essentially higher when contrasted and different methodologies. To attest the 

presentation of the model, we rehashed the preparation procedure of the model several times, each time acquiring similar 

outcomes. To approve the resonation of the trained model on different brain MRI picture sizes, we fluctuated the spans of the 

preparation and validation dataset and still got moderately comparable outcomes. 

 
6. CONCLUSION 

 
We have shown how to order positive and negative parkinson infection information from a collection of MRI pictures. We 

assemble our model without any preparation, which isolates it from other strategies that depend vigorously on move learning 

approach. Later on, this work will be stretched out to identify and classify MRI pictures comprising of parkinson disease. 

Recognizing MRI pictures that contain parkinson sickness has been a large issue as of late, and our next methodology will 

handle this issue. In Later on, this work will be stretched out to recognize and classify MRI images consisting of parkinson 

disease. Distinguishing MRI images that contain parkinson disease has been a large issue lately, and our next methodology will 

handle this issue. 
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TEXT SUMMARIZATION USING EXTRACTIVE TECHNIQUES 
 
Abstract: 

Text Summarizer refers to the technique of shortening long pieces of text. The 

intention is to create a coherent and fluent summary having only the main points outlined 

in the document. The need for text summarization is “Today, our world is parachuted by 

the gathering and dissemination of huge amounts of data. With such a big amount of data 

circulating in the digital space, there is need to develop Natural Language Processing 

algorithms that can automatically shorten longer texts and deliver accurate summaries  

that can fluently pass the intended messages.” 

There are two main types of how to summarize text in Natural Language Processing 

they are Extraction-based summarization and Abstraction-based summarization. The 

extractive text summarization technique involves pulling key phrases from the source 

document and combining them to make a summary. The abstraction technique entails 

paraphrasing and shortening parts of the source document. We use Extraction-based 

summarization model. This model takes a input that encapsulates some paragraphs and 

returns a text summary that represents the key information or message in the input text. 

That text summary reduces reading time, accelerates the process of researching for 

information, and increases the amount of information that can fit in an area. 

Keywords : Text Summarizer, Extraction, Abstraction 
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1.1 INTRODUCTION: 

CHAPTER-I 

INTRODUCTION 

Before going to the Text summarization, first we have to know that what a summary 

is. A summary is a text that is produced from one or more texts, that conveys important 

information in the original text, and it is of a shorter form. Text summarization refers to 

the technique of shortening long pieces of text. The intention is to create a coherent and 

fluent summary having only the main points outlined in the document. Text 

summarization finds the most informative sentences in a document. Automatic text 

summarization is a common problem in machine learning and natural  language 

processing(NLP). 

1.1.1 Need for text summarization: 

Today, our world is parachuted by the gathering and dissemination of huge amounts 

of data. In fact, the International Data Corporation (IDC) projects that the total amount of 

digital data circulating annually around the world would sprout from 4.4 zettabytes in 

2013 to hit 180 zettabytes in2025. 

With such a big amount of data circulating in the digital space, there is need to 

develop algorithms that can automatically shorten longer texts and deliver accurate 

summaries that can fluently pass the intended messages. 

Furthermore, applying text summarization reduces reading time, accelerates the 

process of researching for information, and increases the amount of information that can 

fit in an area. 

1.1.2 The main types of text summarization: 

There are two main types of how to summarize text in NLP: 

1.1.2.1 Extraction-based Summarization: 

The extraction technique involves pulling key phrases from the source document and 

combining them to make a summary. The extraction is made according to the defined 

metric without making any changes to the texts. Think of it as a highlighter, which selects 

the main information from a source text. 

1.1.2.2 Abstraction-based Summarization: 

The abstraction technique entails paraphrasing and shortening parts of the source 

document. The abstractive text summarization algorithms create new phrases and 

sentences that relay the most useful information from the original text, just like humans 
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do. Think of it as a pen, which produces novel sentences that may not be part of the 

source document. 

Although abstraction performs better at text summarization, developing its  

algorithms requires complicated deep learning techniques and sophisticated language 

modeling. To generate plausible outputs, abstraction-based summarization approaches 

must address a wide variety of NLP problems, such as natural language generation, 

semantic representation, and inference permutation. 

As such, extractive text summarization approaches are still widely popular. In this 

project, we’ll be focusing on an extraction-based method. 

Following are the languages, tools and technologies used for building a model: 

Python programming language is an object-oriented language, which means that it 

can model real-world entities. It is also dynamically-typed because it carries out type- 

checking at runtime. It does so to make sure that the type of a construct matches what we 

expect it to be. The distinctive feature about Python is that it is an interpreted language. 

The Python IDLE (Integrated Development Environment) executes instructions one line  

at a time. This also lets us use it as a calculator. 

Artificial Intelligence, often dubbed AI, is the intelligence a machine demonstrates. 

With machine intelligence, it is possible to give a device the ability to discern its 

environment and act to maximize its chances of success in achieving its goals. In other 

words, AI is when a machine can mimic cognitive functions like learning and problem- 

solving. 

As we said, an AI takes in its environment and acts to maximize its chances of 

success in achieving its goals. A goal can be simple or complex, explicit or induced. It is 

also true that many algorithms in AI can learn from data, learn new heuristics to improve 

and write other algorithms. 

One difference to humans is that AI does not possess the features of human 

commonsense reasoning and folk psychology. This makes it end up making different 

mistakes than a human would. 

Natural Language Processing or NLP is a field of Artificial Intelligence that gives 

the machines the ability to read, understand and derive meaning from human languages. It 

is a discipline that focuses on the interaction between data science and human language, 

and is scaling to lots of industries. Today NLP is booming thanks to the huge 

improvements in the access to data and the increase in computational power, which are 
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allowing practitioners to achieve meaningful results in areas like healthcare, media, 

finance and human resources, among others. 

Django is a Python-based web framework that allows you to quickly create efficient 

web applications. It is also called batteries included framework because Django provides 

built-in features for everything including Django Admin Interface, default database – 

SQLlite3, etc. When you’re building a website, you always need a similar set of 

components: a way to handle user authentication (signing up, signing in, signing out), a 

management panel for your website, forms, a way to upload files, etc. Django gives you 

ready-made components to use and that too for rapid development. 

Amazon Web Services (AWS) is a subsidiary of Amazon that provides on-demand 

cloud computing platforms and APIs to individuals, companies, and governments, on a 

metered pay-as-you-go basis. In aggregate, these cloud computing web services provide a 

set of primitive abstract technical infrastructure and distributed computing building  

blocks and tools. One of these services is Amazon Elastic Compute Cloud, which allows 

users to have at their disposal a virtual cluster of computers, available all the time,  

through the Internet. 

Amazon Elastic Compute Cloud (Amazon EC2) is a web service that provides 

secure, resizable compute capacity in the cloud. It is designed to make web-scale cloud 

computing easier for developers. Amazon EC2’s simple web service interface allows you 

to obtain and configure capacity with minimal friction. It provides you with complete 

control of your computing resources and lets you run on Amazon’s proven computing 

environment. 

PuTTYgen is a program that can generate SSH key pairs, which are special files you 

can use for encryption, authentication, and so on. The two programs aren't strictly related, 

but PuTTY can use SSH keys. 

PuTTY is an SSH client, which allows you to remotely log into other computers (as 

long as they're configured to let you do that). It's a very useful tool for system 

administrators. 

1.2 OBJECTIVES OF PROJECT: 
 

1. The main objective of a text summarization is to identify the most important 

information from the given text and present it to the end users. 

2. The Summary should be comprehensive, coherent, readable, useful and most 

importantly trustworthy. 
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3. To create a coherent and fluent summary having only the main points outlined in the 

document we use algorithms. 

4. For this system, extraction based summarization technique is used from natural 

language processing. 

5. To reduce the time required for reading whole document and also space problem that  

is needed for storing large amount of data. 

6. The summary generated should contain the significant information along with the  

topic coverage which quickly enables the user to comprehend vast amount of information. 

1.3 PROBLEM STATEMENT: 

In present era, there is huge quantity of information is generating on the internet day 

by day. It requires lot of time and effort for analyzing such amount of data. Previously 

human effort is required more for analyzing the data which takes lot of time. For this a 

better mechanism has to be provided for extracting useful information quickly and 

effectively, so that reduces time required for analyzing the data or documents and space 

which is less compared to original data or document storage. 
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CHAPTER-II 

LITERATURE REVIEW 

First of all literature's and research papers were reviewed for getting more 

information about the problem and knowing which type of work was done by others on 

this topic and by which method. 

Baxendale [1] has done his research at IBM on Extractive summarization. He 

extracted important sentence by using the position of text. The author has tested 200 

paragraphs towards his goal to find that in 85% of the sentences which author has taken 

first topic which is main topic sentence and the last sentence came 7%. The most accurate 

sentence would be selected from these two sentences. 

Edmundson [2] has done research on extracted summarization in this he extracted 

important sentence by using two features position and word frequency importance were 

taken from the previous works. The author has added two they are: presence of cue words, 

and the skeleton of the document. 

Luhn [3] has done his research on the extractive summarization. In his research he 

extracted important sentence by calculating word frequency and phrase frequency that 

gives the useful measure of its significance. 

Ledeneva et al. [4] suggested a language- and domain-independent statistical-based 

method for single document extractive summarization to produce a text summary by 

extracting some sentences from the given text. 

Aramaki et al. [5] tried to do a basic system of medical text summarization with 

supervised learning that identified negative events and also investigated what types of 

information helped to identify negative events. In distinguishing negative events from 

other events, he uses the SVM Classification. 
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3.1 METHODOLOGY: 

CHAPTER-III 

PROPOSED METHOD 

In present era, there is huge quantity of information is generating on the internet day 

by day. It requires lot of time and effort for analyzing such amount of data. Previously 

human effort is required more for analyzing the data which takes lot of time. For this a 

better mechanism has to be provided for extracting useful information quickly and 

effectively, so that reduces time required for analyzing the data or documents and space 

which is less compared to original data or document storage. 

Text summarization is one of the methods of identifying the important meaningful 

information in a document and compressing them into a shorter version preserving its 

overall meanings. It reduces the time required for reading whole document and also it 

space problem that is needed for storing large amount of data. 

This project describes a system for the summarization of the given text input. For this 

we are using Extractive text summarization, which means pulling keyphrases from source 

document. Here we are using two extractive based summarization techniques. 

3.1.1 Sentence Ranking: 

Sentences are ranked by assigning weights and they are ranked based on their 

weights. Highly ranked sentences are extracted from the input document so it extracts 

important sentences which directs to a high-quality summary of the input text. 

Algorithm: 

Input: A text format of the data is taken as input. 

Output: An appropriate summarized output text is generated which is shorter when 

compared to original. 

1. Reading the given text and given text is tokenized. 

2. The stop-words are removed from the sentences. 

3. Perform lemmatization for each token. 

4. Frequency of individual token is calculated. 

5. Weighted frequency of token is calculated by dividing frequency with maximum one. 

6. Weights of each sentence is calculated by substituting weighted frequency of token in 

sentence. 

7. Finally, summarizer will extract the weighted frequency sentences whose value is 

greater than or equal to average of sums of sentences in order to find summary of text. 
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3.1.2 TextRank: 

TextRank is a general purpose, graph based ranking algorithm for NLP. TextRank is 

an automatic summarization technique. Before getting started with the TextRank 

algorithm, there’s another algorithm which we should become familiar with – the 

PageRank algorithm. In fact, this actually inspired TextRank! PageRank is used primarily 

for ranking web pages in online search results. 

The webpage in PageRank is the text in TextRank, so the basic idea is the same. In 

place of web pages, we use sentences. Similarity between any two sentences is used as an 

equivalent to the web page transition probability. The similarity scores are stored in a 

square matrix, similar to the matrix M used for PageRank. TextRank is an extractive and 

unsupervised text summarization technique. 

Algorithm: 

Input: A text format of the data is taken as input. 

Output: An appropriate summarized output text is generated which is shorter when 

compared to original. 

1. Reading the given text and given text is tokenized into sentences. 

2. In the next step, we will find vector representation (TF-IDF) for each and every 

sentence. 

3. Similarities between sentence vectors are then calculated and stored in a matrix. 

4. The similarity matrix is then converted into a graph, with sentences as vertices and 

similarity scores as edges, for sentence rank calculation. 

5. Finally, a certain number of ranked sentences whose rank is greater than or equal to  

the average of all sentences form the final summary. 

Extractive text summarization is divided in two phases: 

3.1.3 Pre-processing: 

Pre-processing phase is same for both the techniques. 

3.1.3.1 Tokenizing: 

Tokenization is the process of tokenizing or splitting a string, text into a list of tokens. 

One can think of token as parts like a word is a token in a sentence, and a sentence is a 

token in a paragraph. 

Consider the following paragraph as source text. 

So, Keep working. Keep striving. Never give up. Fall down seven times, get up eight. 

Ease is a greater threat to progress than hardship. Ease is a greater threat to progress than 

hardship. So, Keep moving, keep growing, keep learning. See you at work. 
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After tokenizing: 

[ ‘so’,’keep’,’working’,’keep’,’striving’,’never’,’give’,’up’,’fall’,’down’,’seven’,’tim 

es’,’get’,’up’,’eight’,’ease’,’is’,’a’,’greater’,’threat’,’to’,’progress’,’than’,‘hardship’,’ease 

’,’is’,’a’,’greater’,’threat’,’to’,’progress’,’than’,’hardship’,’so’,’keep’,’moving’,’keep’,’gr 

owing’,’keep’,’learning’,’See’,’you’,’at’,’work’ ] 

3.1.3.2 Removing Stopwords: 

A stop word is a commonly used word (such as “the”, “a”, “an”, “in”) that a search 

engine has been programmed to ignore, both when indexing entries for searching and 

when retrieving them as the result of a search query. 

After removing stopwords: 

[ ’keep’,’working’,’keep’,’striving’,’never’,’give’,’fall’,’seven’,’time’,’get’,’eight’,’e 

ase’,’greater’,’threat’,’progress’,‘hardship’,’ease’,’greater’,’threat’,’progress’,‘hardship’,’ 

keep’,’moving’,’keep’,’growing’,’keep’,’learning’,’see’,’work’ ] 

3.1.3.3 Lemmatization: 

Lemmatization is the process of grouping together the different inflected forms of a 

word so they can be analyzed as a single item. Lemmatization is similar to stemming but  

it brings context to the words. So it links words with similar meaning to one word. 

After lemmatization: 

[ ’keep’,’working’,’keep’,’striving’,’never’,’give’,’fall’,’seven’,’time’,’get’,’eight’,’e 

ase’,’greater’,’threat’,’progress’,‘hardship’,’ease’,’greater’,’threat’,’progress’,‘hardship’,’ 

keep’,’moving’,’keep’,’growing’,’keep’,’learning’,’see’,’work’ ] 

3.1.4 Processing: 

3.1.4.1 Sentence Ranking: 

1. Find weighted frequency of occurrence: 

By completing the pre-processing phase we are calculating frequency of each 

keyword and calculating weighted frequency of word by dividing frequency of the 

keywords by maximum frequency of the keywords. 

Table 3.1: Weighted Frequencies 
 

Word Frequency Weighted Frequency 

Ease 2 0.4 

Eight 1 0.2 

Fall 1 0.2 

Get 1 0.2 
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Give 1 0.2 

Greater 2 0.4 

Growing 1 0.2 

Hardship 2 0.4 

Keep 5 1.0 

Learning 1 0.2 

Moving 1 0.2 

Never 1 0.2 

Progress 2 0.4 

See 1 0.2 

Seven 1 0.2 

Striving 1 0.2 

Threat 2 0.4 

Time 1 0.2 

Work 1 0.2 

Working 1 0.2 

2. Replacing words by weighted frequency in original sentences: 

Table 3.2: Weights of the Sentences 
 

Sentence Sum of weighted frequency 

So, Keep working 1+0.2=1.2 

Keep striving 1+0.2=1.2 

Never give up 0.2+0.2=0.4 

Fall down seven times, get up eight 0.2+0.2+0.2+0.2+0.2=1.0 

Ease is a greater threat to progress than hardship 0.4+0.4+0.4+0.4+0.4=2.0 

Ease is a greater threat to progress than hardship 0.4+0.4+0.4+0.4+0.4=2.0 

So, Keep moving, keep growing, keep learning 1.0+0.2+1.0+0.2+1.0+0.2=3.6 

See you at work 0.2+0.2=0.4 

3. Select sentences of whose sum is greater than the threshold: 

Here threshold is the average of the sentence weights. These sentences  together 

called summary. 

Summary: 

Ease is a greater threat to progress than hardship. So, Keep moving, keep growing, 

keep learning. 
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3.1.4.2 TextRank: 

1. Vector Representation of Sentences: 

For this we are using TF-IDF vectorizer. 

TF-IDF is a product of two parts: 

TF (Term Frequency) — It is defined as the number of times a word appears in the 

given sentence. 

IDF (Inverse Document Frequency) — It is defined as the log to the base e of number 

of the total documents divided by the documents in which the word appears. 

Step 1: 

Identify unique words in the complete text data. In our case, the list is as follows (20 

words): 

[‘ease’,’eight’,’fall’,’get’,’give’,’greater’,’growing’,’hardship’,’keep’,’learning’,’moving’, 

’never’,’progress’,’see’,’seven’,’striving’,’threat’,’time’,’work’,’working’] 

Step 2: 

For each sentence, we’ll create an array of zeros with the same length as above (20): 

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0] 

Step 3: 

For each word in each sentence, we’ll calculate the TF-IDF value and update the 

corresponding value in the vector of that sentence: 

We’ll take the word KEEP in the first sentence, SO, KEEP WORKING and apply 

TF-IDF for it. The value will then be updated in the array for the sentence and repeated 

for all words. 

Total sentences (N): 8 

Sentences in which the word appears (n): 3 

Number of times the word appears in the first sentence: 1 

Number of words in the first sentence: 2 

Term Frequency(TF) = 5 

Inverse Document Frequency(IDF) = log(N/n) 

= log(8/3) 

TF-IDF value = 1 * log(8/3) 

= 0.98082925 

Updated vector: 

[0,0, 0, 0, 0, 0, 0, 0, 0.98082925, 0, 0, 0, 0, 0,   0, 0, 0, 0, 0, 0 ] 
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The same will get repeated for all other words. However, some libraries may use 

different methods to calculate this value. For example, sklearn, calculates the Inverse 

Document Frequency as: 

IDF = (log(N/n)) +1 

Thus, the TF-IDF value would be: 

TF-IDF value = 1 * (log(8/3) + 1) 

= 1.98082925 

The process when repeated would represent the vector for first sentence as: 

[0.0. 0. 0. 0. 0. 0. 0. 1.98082925  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

3.07944154] 

Similarly vector representation of remaining sentences is as follows: 

[ 0. 0. 0. 0. 0. 0. 0. 0. 1.98082925 0. 0. 0.
 0. 0. 0. 0. 0. 0. 0.         3.07944154] 

Similarly vector representation of remaining sentences is as follows: 

[ 0. 0. 0. 0. 0. 0. 0. 0. 1.98082925 0. 0. 0. 

0. 0. 0. 3.07944154 0. 0. 0. 0.] 

[ 0. 0. 0. 0. 3.07944154 0. 0. 0. 0. 0. 0. 

3.07944154 0. 0. 0. 0. 0. 0. 0. 0.] 

[ 0.  3.07944154  3.07944154  3.07944154 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 3.07944154 0. 0. 3.07944154 0. 0.] 

[ 2.38629436  0.  0.  0. 0. 2.38629436 0. 2.38629436 0. 0. 0. 0. 
2.38629436 0. 0. 0. 2.38629436 0. 0. 0.] 

[ 2.38629436  0.  0.  0. 0. 2.38629436 0. 2.38629436 0. 0. 0. 0. 

2.38629436 0. 0. 0. 2.38629436 0. 0. 0.] 

[ 0. 0. 0. 0. 0. 0. 3.07944154 0. 5.94248776 

3.07944154 3.07944154 0. 0.         0. 0. 0. 0. 0. 0. 0.] 

[ 0.  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

3.07944154 0. 0. 0. 0. 3.07944154 0.]  

2. Similarity Matrix Preparation: 

The next step is to find similarities between the sentences, and we will use the cosine 

similarity approach for this challenge. Let’s create an empty similarity matrix for this task 

and populate it with cosine similarities of the sentences. 

Cosine similarity is a measure of similarity between two non-zero vectors of an  

inner product space that measures the cosine of the angle between them. 

Similarity = (A.B) / (||A||.||B||) where A and B are vectors. 

Let’s first define a zero matrix of dimensions (n * n). We will initialize this matrix 

with cosine similarity scores of the sentences. Here, n is the number of sentences. 
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[ 0. 0.29266715  0. 0. 0. 0. 0.40260038  0.] 

[ 0.29266715 0. 0. 0. 0. 0. 0.40260038  0.] 

[ 0.  0.  0. 0. 0. 0. 0.   0.] 

[ 0.  0. 0. 0. 0. 0. 0.    0.] 

[ 0.  0. 0. 0. 0. 1. 0.    0.] 

[ 0.  0.  0. 0. 1. 0. 0.   0.] 

[ 0.402600380.40260038  0. 0. 0. 0. 0.  0.] 

[ 0.  0. 0. 0. 0. 0. 0.    0.] 

3. Applying PageRank Algorithm: 

Before proceeding further, let’s convert the similarity matrix into a graph. The nodes 

of this graph will represent the sentences and the edges will represent the similarity scores 

between the sentences. On this graph, we will apply the PageRank algorithm to arrive at 

the sentence rankings. 

[ (0.17522278806577252, 'So, Keep working.'), 

(0.17522278806577252, 'Keep striving.'), 

(0.02752296995847051, 'Never give up.'), 

(0.02752296995847051, 'Fall down seven times, get up eight.'), 

(0.18348621802491769, 'Ease is a greater threat to progress than hardship.'), 

(0.18348621802491769, 'Ease is a greater threat to progress than hardship.'), 

(0.20001307794320805, 'So, Keep moving, keep growing, keep learning.'), 

(0.02752296995847051, 'See you at work.')] 

4. Summary Extraction: 

Finally, it’s time to extract the sentences whose rank is greater than or equal to 

average of their rankings for summary generation. 

Summary: 

So, Keep working. Keep striving. Ease is a greater threat to progress than hardship. So, 

Keep moving, keep growing, keep learning. 

3.2 IMPLEMENTATION: 

3.2.1 Launching an AWS EC2Instance: 

To use AWS services, one needs to sign up on aws.awazon.com. After completing the 

sign-up process and logging in, navigate to the services page and choose EC2 from the 

Compute sub-menu. 

In the EC2 dashboard, the Launch Instance portal will set up a new instance. 

Choose an Amazon Machine Image(AMI) 
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In the free tier option, 

Ubuntu Server 18.04 LTS (HVM), SSD Volume Type — ami-0a313d6098716f372 (64-

bit x86) is used for the purpose of this project. 

 

Fig: 3.1: Choose an AMI 

Choose T2 instances, which are a good choice for a variety of general-purpose workloads 

including micro-services, small and medium databases, virtual desktops, development, 

build and stage environments, code repositories, and product prototypes. 

 

Fig: 3.2: Choose an Instance Type 

Configure instance details. We can launch multiple instances for the same AMI. 
 

Fig: 3.3: Configure Instance Details 
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Add Storage to the instance, we can attach additional volumes and instance store volumes 

to our instance, or edit the settings of the root volume. 

 

Fig: 3.4: Add Storage 

Add tags which consists of a case-sensitive key-value pair. Here we placed value as 

“DJANFINAL” 

 

Fig: 3.5: Add Tags 

Configure Security Groups. Make sure to add type All Traffic for source Anywhere and 

edit inbound rules as Custom TCP with port 8000 and source Anywhere. 

 

Fig: 3.6: Configure Security Group 



Text Summarization Using Extractive Techniques 

Gudlavalleru Engineering College 15 

 

 

A key pair is generated after launching the instance. This key-pair file is to be 

downloaded on the local system as it helps in connecting to EC2 using SSH. 

 

Fig: 3.7: Download key pair and Launch Instance 

3.2.2 Connecting to EC2: 

Before connecting to EC2 we need to convert downloaded key pair from Privacy 

Enhanced Mail(.pem) file to PuTTY Private Key(.ppk) file. For this we are using 

puttygen. We need to load .pem file and then click save private key. It will save a .ppk  

file in the current directory. 

 

Fig: 3.8: Load .pem file 
 

Fig: 3.9: Save Private Key 
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Windows users might have to use Putty to connect using SSH. 

In the local machine, navigate to the directory in the terminal where the key pair file 

was downloaded and is currently present. In the terminal paste the IP address and browse 

the .ppk file and press yes if prompted with some access permission(which is basically to 

add your local machine as a trusted host). 

 

Fig: 3.10: Paste IP Address 
 

Fig: 3.11: Browse .ppk file 

3.2.3 Setting up the EC2 instance: 

The below command is to update apt package manager in Ubuntu. 

sudo apt-get update 

The below command installs apache2, pip3, and mod-wsgi(module used in Apache, for 

running Django server, and will be enabled automatically upon installation). 

sudo apt-get install python3-pip apache2 libapache2-mod-wsgi-py3 

Here sudo is used to provide root access whenever necessary. 

Install virtualenv using the following command. 

sudo pip3 install virtualenv 
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A virtual environment is a tool that helps to keep dependencies required by different 

projects separate, by creating isolated python virtual environments for them, and it  

doesn’t affect the dependencies installed on the OS level. 

Create a directory called django using the command: 

mkdir django 

Use following command to change the current directory: 

cd django 

Here we will set up our virtual environment the following command will create the virtual 

environment with python3. 

virtualenv myprojectenv 

Activate the virtual environment with the command: 

source myprojectenv/bin/activate 

To install Django, run the following command: 

pip install django 

To create a django project, run the following command: 

django-admin startproject mysite 

This will create a mysite directory in your current directory. 

mysite/ 

mysite/ 

init.py 

settings.py 

urls.py 

asgi.py 

wsgi.py 

manage.py 

As we need to create a user interface, html files should be present, for that create a folder 

called templates and views.py file which will take text as input and returns the summary. 

mkdir templates 

Now the projct directory is: 

mysite/ 

mysite/ 

init.py 

settings.py 

urls.py 
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views.py 

asgi.py 

wsgi.py 

templates/ 

home.html 

newpage.html 

manage.py 

The outer mysite/ root directory is a container for your project. Its name doesn’t matter to 

Django; you can rename it to anything you like. 

The inner mysite/ directory is the actual Python package for your project. Its name is the 

Python package name you’ll need to use to import anything inside it (e.g. mysite.urls). 

mysite/init.py: An empty file that tells Python that  this  directory  should  be  considered 

a Python package. 

Use following command to change the current directory. 

cd mysite 

To install Nltk, run the following command: 

pip install nltk 

To install networkx, run the following command: 

pip install networkx 

To install numpy, run the following command: 

pip installnumpy 

To install pandas, run the following command: 

pip installpandas 

To install sklearn, run the following command: 

pip installsklearn 

manage.py: 

#!/usr/bin/env python 

"""Django's command-line utility for administrative tasks.""" 

import os 

import sys 

def main(): 

os.environ.setdefault('DJANGO_SETTINGS_MODULE', 'mysite.settings') 

try: 

from django.core.management import execute_from_command_line 
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except ImportError as exc: 

raise ImportError( 

"Couldn't import Django. Are you sure it's installed and " 

"available on your PYTHONPATH environment variable? Did you 

""forget to activate a virtual environment?" 

) from exc 

execute_from_command_line(sys.argv) 

ifname == 'main': 

main() 

manage.py: A command-line utility that lets you interact with this Django project in 

various ways. 

settings.py: 

import os 

# Build paths inside the project like this: os.path.join(BASE_DIR, ...) 

BASE_DIR = os.path.dirname(os.path.dirname(os.path.abspath(file))) # 

Quick-start development settings - unsuitable forproduction 

# See https://docs.djangoproject.com/en/3.0/howto/deployment/checklist/ 

# SECURITY WARNING: keep the secret key used in productionsecret! 

SECRET_KEY = 'jaym2eu60-i^$nb&7&fq90@**v2x+bdrr(x-b#xmckd^j8uhvs' 

# SECURITY WARNING: don't run with debug turned on inproduction! 

DEBUG = True 

ALLOWED_HOSTS = [‘52.23.246.240’] 

# Application definition 

INSTALLED_APPS = [ 

'django.contrib.admin', 

'django.contrib.auth', 

'django.contrib.contenttypes', 

'django.contrib.sessions', 

'django.contrib.messages', 

'django.contrib.staticfiles', 

] 

MIDDLEWARE = [ 

'django.middleware.security.SecurityMiddleware', 
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'django.contrib.sessions.middleware.SessionMiddleware', 

'django.middleware.common.CommonMiddleware', 

'django.middleware.csrf.CsrfViewMiddleware', 

'django.contrib.auth.middleware.AuthenticationMiddleware', 

'django.contrib.messages.middleware.MessageMiddleware', 

'django.middleware.clickjacking.XFrameOptionsMiddleware', 

] 

ROOT_URLCONF = 'mysite.urls' 

TEMPLATES = [ 

{ 

'BACKEND': 'django.template.backends.django.DjangoTemplates', 

'DIRS': [], 

'APP_DIRS': True, 

'OPTIONS': { 

'context_processors': [ 

'django.template.context_processors.debug', 

'django.template.context_processors.request', 

'django.contrib.auth.context_processors.auth', 

'django.contrib.messages.context_processors.messages', 

], 

}, 

}, 

] 

WSGI_APPLICATION = 'mysite.wsgi.application' 

# Database 

# https://docs.djangoproject.com/en/3.0/ref/settings/#databases 

DATABASES = { 

'default': { 

'ENGINE': 'django.db.backends.sqlite3', 

'NAME': os.path.join(BASE_DIR, 'db.sqlite3'), 

} 

} 

# Password validation 

# https://docs.djangoproject.com/en/3.0/ref/settings/#auth-password-validators 
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AUTH_PASSWORD_VALIDATORS = [ 

{ 

'NAME': 

'django.contrib.auth.password_validation.UserAttributeSimilarityValidator', 

}, 

{ 

'NAME': 

'django.contrib.auth.password_validation.MinimumLengthValidator', 

}, 

{ 

'NAME': 

'django.contrib.auth.password_validation.CommonPasswordValidator', 

}, 

{ 

'NAME': 

'django.contrib.auth.password_validation.NumericPasswordValidator', 

}, 

] 

# Internationalization 

# https://docs.djangoproject.com/en/3.0/topics/i18n/ 

LANGUAGE_CODE = 'en-us' 

TIME_ZONE = 'UTC' 

USE_I18N = True 

USE_L10N = True 

USE_TZ = True 

# Static files (CSS, JavaScript, Images) 

# https://docs.djangoproject.com/en/3.0/howto/static-files/ 

STATIC_URL = '/static/' 

STATIC_ROOT = os.path.join(BASE_DIR, "static/") 

mysite/settings.py: Settings/configuration for this Django project. Django settings will tell 

you all about how settings work. 

urls.py: 

from django.urls import path 

from . import views 
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urlpatterns = [ 

path('', views.home), 

path('newpage/', views.new_page, name="my_function") 

] 

mysite/urls.py: The URL declarations for this Django project; a “table of contents” of 

your Django-poweredsite. 

Here we’ve a path for the name my_function. Here we have a new page url newpage/ and 

a function views.new_page, so the request will be redirected to the function 

views.new_page 

views.py: 

import nltk 

nltk.download('punkt') 

nltk.download('stopwords') 

nltk.download('wordnet') 

import networkx as nx 

import numpy as np 

import pandas aspd 

from sklearn.feature_extraction.text import TfidfVectorizer 

from sklearn.metrics.pairwise import cosine_similarity 

from nltk.corpus import stopwords 

from nltk.stem import WordNetLemmatizer 

from nltk.tokenize import word_tokenize, sent_tokenize 

from django.shortcuts import render 

def home(request): 

return render(request, 'home.html') 

def new_page(request): 

text = request.GET['fulltextarea'] 

stopWords = set(stopwords.words("english")) 

words = word_tokenize(text) 

wordnet_lemmatizer = WordNetLemmatizer() 

st=".," 

freqTable = dict() 

for word in words: 

word=word.lower() 
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word=wordnet_lemmatizer.lemmatize(word) 

if word in stopWords: 

continue 

if word inst: 

continue 

if word in freqTable: 

freqTable[word] += 1 

else: 

freqTable[word] = 1 

mk=max(freqTable, key=freqTable.get) 

maxwt=freqTable[mk] 

for k in freqTable: 

freqTable[k]/=maxwt 

sentences = sent_tokenize(text) 

sent_score=[] 

for s in sentences: 

sum=0 

sen_wor=word_tokenize(s) 

for w in sen_wor: 

w=w.lower() 

w=wordnet_lemmatizer.lemmatize(w) 

if w in stopWords: 

continue 

if w in st: 

continue 

sum+=freqTable[w] 

sent_score.append(sum) 

si=0 

for i in sent_score: 

si+=i 

Avg_wt=si/len(sent_score) 

Summary=[] 

for i in range(len(sent_score)): 

if(sent_score[i]>=Avg_wt): 
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Summary.append(sentences[i]) 

sum_sen=[] 

for i in Summary: 

if i not in sum_sen: 

sum_sen.append(i) 

stcSt="Number of sentences in Source text:" 

stcSt+=str(len(sentences)) 

stcSu="Number of sentences in Summary:" 

stcSu+=str(len(sum_sen)) 

stri="" 

stro='\n' 

for s in sum_sen: 

stri+=s 

strop='\n'.join([stri,stro,stcSt,stcSu]) 

clean_sentences = pd.Series(sentences).str.replace("[^a-zA-Z]", "") 

clean_sentences = [s.lower() for s in clean_sentences] 

stop_words = stopwords.words('english') 

def remove_stopwords(sen): 

sen_new = "".join([i for i in sen if i not in stop_words]) 

return sen_new 

clean_sentences = [remove_stopwords(r.split()) for r in clean_sentences] 

vectorizer = TfidfVectorizer(norm = False, smooth_idf = False) 

sentence_vectors = vectorizer.fit_transform(clean_sentences) 

m=sentence_vectors.toarray().shape 

wc=m[1] 

sim_mat = np.zeros([len(clean_sentences), len(clean_sentences)]) 

for i in range(len(clean_sentences)): 

for j in range(len(clean_sentences)): 

if i != j: 

sim_mat[i][j] = cosine_similarity(sentence_vectors[i].reshape(1,wc), 

sentence_vectors[j].reshape(1,wc))[0,0] 

nx_graph = nx.from_numpy_array(sim_mat) 

scores = nx.pagerank(nx_graph) 

ranked_sentences = [(scores[i],s) for i,s in enumerate(sentences)] 
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stro='' 

s=0 

for i in ranked_sentences: 

s+=i[0] 

avg=s/m[0] 

suml=[] 

for i in ranked_sentences: 

if i[0]>=avg and i[1] not in suml: 

suml.append(i[1]) 

stcSu1="Number of sentences in Summary:" 

stcSu1+=str(len(suml)) 

stri1="" 

stro1='\n' 

for s in suml: 

stri1+=s 

strop1='\n'.join([stri1,stro1,stcSt,stcSu1]) 

sumsr='SENTENCE RANKING:' 

sumtr='TEXTRANK:' 

strOP='\n'.join([sumsr,stro1,strop,stro1,stro1,sumtr,stro1,strop1]) 

return render(request, 'newpage.html', {'data':strOP}) 

Now here we’ve a function new_page which receives user request and in next line we’re 

retrieving the text entered in our home.html form. Here we’re using the request object’s 

GET method to get the text from our text area in our html form. All we have to do is just 

pass the name of our text area inside the square brackets of GET method. Now we’ve all 

the text entered by the user inside our text variable. So now we can process the text, here 

we performed sentence ranking and textrank algorithms and produced summary. Here 

we’re returning summary to a new html page named as newpage.html. 

asgi.py: 

import os 

from django.core.asgi import get_asgi_application 

os.environ.setdefault('DJANGO_SETTINGS_MODULE', 'mysite.settings') 

application = get_asgi_application() 

mysite/asgi.py: An entry-point for ASGI-compatible web servers to serve your project. 
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wsgi.py: 

import os 

from django.core.wsgi import get_wsgi_application 

os.environ.setdefault('DJANGO_SETTINGS_MODULE', 'mysite.settings') 

application = get_wsgi_application() 

mysite/wsgi.py: An entry-point for WSGI-compatible web servers to serve your project. 

home.html: 

<!DOCTYPE html> 

<html> 

<head> 

<meta name="viewport" content="width=device-width, initial-scale=1"> 

<style> 

* { 

box-sizing: border-box; 

} 

h1 { 

text-shadow: 2px 2px lightgrey; 

font-variant:small-caps; 

font-family: Arial, Helvetica, sans-serif; 

font-variant:small-caps; 

} 

textarea { 

width: 100%; 

padding: 12px 20px; 

box-sizing: border-box; 

border: 3px solid #ccc; 

border-radius: 4px; 

background-color: white; 

font-size: 16px; 

resize: none; 

-webkit-transition: 0.5s; 

transition: 0.5s; 

outline: none; 

} 
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textarea:focus { 

border: 3px solid#555; 

background-color: white; 

} 

.container { 

border-radius: 5px; 

background-color: #f2f2f2; 

padding: 20px; 

width: 75%; 

} 

/* Clear floats after the columns */ 

.row:after { 

content: ""; 

display: table; 

clear: both; 

} 

body { 

background-color: lightblue; 

} 

.button { 

display: inline-block; 

border-radius: 4px; 

background-color: black; 

border: none; 

color: #FFFFFF; 

text-align: center; 

font-size: 20px; 

padding: 16px; 

width: 160px; 

transition: all 0.5s; 

cursor: pointer; 

margin: 5px; 

} 

.button span { 
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cursor: pointer; 

display: inline-block; 

position: relative; 

transition: 0.5s; 

} 

.button span:after { 

content: '\00bb'; 

position: absolute; 

opacity: 0; 

top: 0; 

right: -20px; 

transition: 0.5s; 

} 

.button:hover span { 

padding-right: 25px; 

} 

.button:hover span:after { 

opacity: 1; 

right: 0; 

} 

</style> 

</head> 

<body> 

<center> 

<br> 

<h1 style="font-size:4vw; color:black;">Text Summarizer</h1> 

<div class="container"> 

<form action="{% url 'my_function' %}"> 

<div class="row"> 

<textarea name="fulltextarea" placeholder="Paste your 

text here..."style="height:250px"></textarea> 

</div> 

<br> 

<button class="button"><span>Summarize!</span></button> 
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</form> 

</div> 

</center> 

</body> 

</html> 
 

Fig: 3.12: Home Page 

newpage.html: 

<html> 

<body> 

<h1>Summary</h1> 

<p>{{ data|linebreaks }}</p> 

</body> 

</html> 

Use the following commands to migrate the database, get static files ready and to test run 

the Django inbuilt development server. 

python manage.py makemigrations 

pyton manage.py migrate 

python manage.py collectstatic 

python manage.py runserver 0.0.0.0:8000 

In a browser, navigate to public DNS of the instance, make sure to append port “8000” at 

the end and if everything was properly configured, it will show the home page of the 

application. 

Here: ec2-52-23-246-240.compute-1.amazonaws.com:8000 
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This might work for some time now, but as soon as the SSH connection is broken/closed, 

or the instance is rebooted, the server will stop and thus will not respond to requests. 

To resolve this issue, we use the Apache server. It means that the Apache server always 

keeps running in the background, and keeps on responding to users requesting for data 

and files. This is where the robustness of the Apache server outshines the development 

server of Django. 

3.2.4 Apache Server Configuration: 

Let’s edit the file where we will define our virtual host. 

Type the following command: 

sudo vi /etc/apache2/sites-available/000-default.conf 

To open the file in vim editor. Press I to start editing the file. 

Replace the file with the following configuration: 

<VirtualHost *:80> 

ServerAdmin webmaster@example.com 

DocumentRoot /home/ubuntu/django/mysite 

ErrorLog ${APACHE_LOG_DIR}/error.log 

CustomLog ${APACHE_LOG_DIR}/access.log combined 

Alias /static /home/ubuntu/django/mysite/static 

<Directory /home/ubuntu/django/mysite/static> 

Require all granted 

</Directory> 

<Directory /home/ubuntu/django/mysite/mysite> 

<Files wsgi.py> 

Require all granted 

</Files> 

</Directory> 

WSGIDaemonProcess mysite python-path=/home/ubuntu/django/mysite 

python-home=/home/ubuntu/django/myprojectenv 

WSGIProcessGroup mysite 

WSGIScriptAlias / /home/ubuntu/django/mysite/mysite/wsgi.py 

WSGIApplicationGroup %{GLOBAL} 

</VirtualHost> 

The first line specifies that Apache will listen to port 80(default HTTP), and serve the 

files specified. Document root specifies the location of the application files. The directory 
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tags are used to give Apache server the permission to access the respective directory and 

its files. The WSGI settings are required for the Django server to work. Please make sure 

the paths are correct and according to naming of directories and files in the Django 

project. Python C extension modules, like numpy, are known to cause timeouts when  

used under mod_wsgi. To overcome that timeout issues last line is used. 

Apache Virtual Hosts are used to run more than one web site(domain) using a single 

IP address. In other words, multiple web sites(domains) but a single server. 

cd /home/ubuntu/django/mysite 

Use the above command and navigate to the django project directory. Use the following 

commands to give the required permissions. 

chmod 664 db.sqlite3 

sudo chown :www-data db.sqlite3 

sudo chown :www-data ~/django/mysite 

With all this done, restart the apache2 server by using the following command: 

sudo service apache2 restart 

3.3 DATA PREPARATION: 

As we are using unsupervised method for computing the extractive summary of a text. 

No training is necessary. So that there is no dataset but the data given as input is to be 

preprocessed. 

Following are the pre-processing steps: 

3.3.1 Tokenization: 

Token – Each “entity” that is a part of whatever was split up based on rules. For 

examples, each word is a token when a sentence is “tokenized” into words. Each sentence 

can also be a token, if you tokenized the sentences out of a paragraph. 

So basically tokenizing involves splitting sentences and words from the body of the 

text. Tokenization is the process of tokenizing or splitting a string, text into a list of 

tokens. One can think of token as parts like a word is a token in a sentence, and a  

sentence is a token in a paragraph. 

3.3.2 Removing stopwords: 

The process of converting data to something a computer can understand is referred to 

as pre-processing. One of the major forms of pre-processing is to filter out useless data. In 

natural language processing, useless words (data), are referred to as stop words. 
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Stop Words: A stop word is a commonly used word (such as “the”, “a”, “an”, “in”) that a 

search engine has been programmed to ignore, both when indexing entries for searching 

and when retrieving them as the result of a search query. 

We would not want these words taking up space in our database, or taking up 

valuable processing time. For this, we can remove them easily, by storing a list of words 

that you consider to be stop words. NLTK(Natural Language Toolkit) in python has a list 

of stopwords stored in 16 different languages. You can find them in the nltk_data 

directory. 

3.3.3 Lemmatization: 

Lemmatization is the process of grouping together the different inflected forms of a 

word so they can be analyzed as a single item. Lemmatization is similar to stemming but 

it brings context to the words. So it links words with similar meaning to one word. 

Text preprocessing includes both Stemming as well as Lemmatization. Many times 

people find these two terms confusing. Some treat these two as same. Actually, 

lemmatization is preferred over Stemming because lemmatization does morphological 

analysis of the words. One major difference with stemming is that lemmatize takes a part 

of speech parameter, “pos” If not supplied, the default is “noun.” 

Applications of lemmatization are: 

1. Used in comprehensive retrieval systems like search engines. 

2. Used in compact indexing 
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RESULTS AND DISCUSSION

4.1 EVALUATION METRICS:

The following are the set of metrics for evaluating automatic summarization of texts.

4.1.1 Precision: 

A machine generated summary can be extremely long, capturing all words in the 

reference summary (MS word generated). But, much of the words in the system summary 

may be useless, making the summary unnecessarily verbose. This is where precision 

comes into play. In terms of precision, what you are essentially measuring is, how much 

of the system summary was in fact relevant or

Precision is measured as:
 

4.1.2 Recall: 

Recall simply means how much of the reference summary (MS word generated) is  

the system summary recovering or capturing? Here we are just considering the individual 

words, it can be computed as:

4.1.3 F-measure: 

The precision aspect becomes really crucial when you are trying to generate 

summaries that are concise in nature. Therefore, it i

Precision and Recall and then report the F

The F1 score or F- measure is the harmonic mean of the precision and recall.
 

4.2 EVALUATION OF SUMMARIES:

Source Text: 

So, keep working. Keep striving. Never give up. Fall d

Ease is a greater threat to progress than hardship. Ease is a greater threat to progress than 

hardship. So, keep moving, keep growing, keep learning. See you at work.

Reference Summary: 

So, keep working. Keep striving. Never 

than hardship. So, keep moving, keep growing, keep learning.
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CHAPTER-IV 

RESULTS AND DISCUSSION 

METRICS: 

The following are the set of metrics for evaluating automatic summarization of texts.

A machine generated summary can be extremely long, capturing all words in the 

reference summary (MS word generated). But, much of the words in the system summary 

may be useless, making the summary unnecessarily verbose. This is where precision 

es into play. In terms of precision, what you are essentially measuring is, how much 

of the system summary was in fact relevant or needed? 

Precision is measured as: 

Recall simply means how much of the reference summary (MS word generated) is  

system summary recovering or capturing? Here we are just considering the individual 

words, it can be computed as: 

 

The precision aspect becomes really crucial when you are trying to generate 

summaries that are concise in nature. Therefore, it is always best to compute both the 

Precision and Recall and then report the F-Measure. 

measure is the harmonic mean of the precision and recall.

SUMMARIES: 

So, keep working. Keep striving. Never give up. Fall down seven times, get up eight. 

Ease is a greater threat to progress than hardship. Ease is a greater threat to progress than 

hardship. So, keep moving, keep growing, keep learning. See you at work.

So, keep working. Keep striving. Never give up. Ease is a greater threat to progress 

than hardship. So, keep moving, keep growing, keep learning. 
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The following are the set of metrics for evaluating automatic summarization of texts. 

A machine generated summary can be extremely long, capturing all words in the 

reference summary (MS word generated). But, much of the words in the system summary 

may be useless, making the summary unnecessarily verbose. This is where precision 

es into play. In terms of precision, what you are essentially measuring is, how much 

Recall simply means how much of the reference summary (MS word generated) is  

system summary recovering or capturing? Here we are just considering the individual 

The precision aspect becomes really crucial when you are trying to generate 

s always best to compute both the 

measure is the harmonic mean of the precision and recall. 

own seven times, get up eight. 

Ease is a greater threat to progress than hardship. Ease is a greater threat to progress than 

hardship. So, keep moving, keep growing, keep learning. See you at work. 

give up. Ease is a greater threat to progress 
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System Summary: 

Sentence Ranking: 

Ease is a greater threat to progress than hardship. So, keep moving, keep growing, 

keep learning. 

Text Rank: 

So, keep working. Keep striving. Ease is a greater threat to progress than 

hardship. So, keep moving, keep growing, keep learning. 

Sentence Ranking: 

Number of overlapping words = 16 

Total words in system summary = 16 

Total words in reference summary = 24 

Precision = (No. Of overlapping words) / (Tot. words_systemsummary) 

= 16/16 

= 1.0 

Recall = (No. Of overlapping words) / (Tot. words_referencesummary) 

= 16/24 

= 0.67 

F-measure = 2*(precision*recall) /(precision+recall) 

= 2*(1.0*0.67) / (1.0+0.67) 

= 0.80 

Text Rank: 

Number of overlapping words = 21 

Total words in system summary = 21 

Total words in reference summary = 24 

Precision = (No. Of overlapping words) / (Tot. words_systemsummary) 

= 21/21 

= 1.0 

Recall = (No. Of overlapping words) / (Tot. words_referencesummary) 

= 21/24 

= 0.87 

F-measure = 2*(precision*recall) /(precision+recall) 

= 2*(1.0*0.87) / (1.0+0.87) 

= 0.93 
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The below figure describes that home page takes the source text as input in text area. 
 

Fig: 4.1: Home Page 

The below figure describes that new page which displays the summary of the source text 

produced by our algorithms. 

 

Fig: 4.2: New page displaying Summary 
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CHAPTER-V 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

Text summarization is a complex task which contains many sub-tasks in it. Every sub 

task has an ability to get good quality summaries. The important part in extractive text 

summarization is identifying necessary sentences from the given sentences. In this project 

we proposed extractive based text summarization by using sentence ranking and textrank. 

The sentences which are extracted from input given by User Interface are produced as a 

summarized text and it is displayed in new page. 

5.2 FUTURE SCOPE: 

The proposed method is basically an extraction based approach. As extractive text 

summarization approaches are still widely popular there is need to develop abstraction 

based approaches which performs better than extraction based. Our project builds upon 

single document summarization. Future work includes integration of mutli-document 

summarization with document clustering to provide summaries and construction of 

interactive interfaces so that users can effectively use multidocument summarization to 

browse and explore large document sets. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru  
 

Department of Computer Science and Engineering 
 

Program Outcomes (POs) 

 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and interpretation 

of data, and synthesis of the information to provide valid conclusions., 

component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 

a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability 

to engage in independent and life-long learning in the broadest context of 

technological change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 
Classification 

 of  
Project 

 

Application Product Research Review 

√ 
   

 

    Note: Tick Appropriate category  
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 
 

Mapping Table 

CS1537 : MAIN PROJECT  

Course 
Outcomes 

Program Outcomes and Program Specific Outcome 

PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

  
PSO 

1 
PSO 

2 

CO1 3 2   2       2 2 2       1 2 

CO2 3 3 3 3 3     2 2 2   1   1 3 

CO3 3 2 3 2 2  3 3  2 2       2 

CO4 2   1   3       3 3 2 2   2 2 

 
 
     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  
    based on level of mapping as follows: 
 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) mapped 
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Abstract 

 

 

 

The usage of digital devices or gadgets is being increased day by day which can 
cause the problems in eye sight of the user of any age group. Not only the problem 
of eye sight but also there are many eye diseases that the people are suffering 
from. This project aims to predict the disease of the eye just by using the image of 
the effected eye. This can be made possible by training a model using the previous 
data consisting of the images of eyes of victims of various diseases. 
     Artificial Intelligence allows us to train a model that can predict something 
based on the inputs given and the trained data using various machine learning 
and deep learning algorithms. The concept of Convolution Neural Networks will 
be used to train the model using the previous data of images and predict the 
disease based on the given input image. To achieve this, an error free and 
accurate collection of data is required to train the model for accurate results. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Introduction: 
 

The World Health Organization anticipated that there were a large number of 

individuals optically damaged around the world. Regardless of the way that the quantity of 

visual deficiency cases has been undeniably decreased lately, it is anticipated that 80 percent 

of the instances of visual weakening are preventable or treatable. 

Artificial intelligence (AI) plays an important role in assisting medical experts with 

early disease diagnosis. There are a large number of AI-based disease detection and 

classification systems combining medical test results and domain knowledge. However, 

correlating the actual symptoms and clinical observations with the corresponding diseases is 

missing in most of these systems. 

This is perhaps owing to the variety of observation recording methods by medical 

experts. For example, some use symbols for diagnosis, whereas others give textual 

description; hence, there is no standard method. Therefore, this data should be manually 

converted into a standard format so that machines can use it for analysis. This limits the size 

of data used in any analytical study, which is the main cause of current gaps in human- 

knowledge-based diagnosis and machine-intelligence-based predictions. 

Commonly, ophthalmic diseases are not life threatening; however, progress over time can 

have significant impact on the patient’s life. Physical examinations are performed using 

ophthalmological instruments, and a comprehensive interpretation is used for diagnosis. 

Therefore, any machine-based solution should concurrently consider observations, symptoms, 

and standardized test results for predictions. Furthermore, the use of a standard description for 

clinical data and medical test results can be the key to success. The first step toward this is the 

use of health records in electronic form. 

Maintaining patient information as digital data has several potential benefits including rapid 

retrieval along with timely data transmission among multiple medical experts. The data can 

also be in the form of images of the effected eye. Moreover, the use of standard taxonomies 
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for patient data recording can further improve its quality, accuracy, and consistency. 

Moreover this project work focuses on the usage of image data that is recoded for various 

diseases in the past, to train a model that can predict the disease of the eye given as the input 

image to the model. 

 
1.2 Objectives of the Project: 

 
• The main objective of this project is to anticipate the disease that the eye in the input 

image is effected with. 

• To build a model that is able to accept an image as the input and predict the disease 
of the eye in the input image as the output. 

• To train the model using convolutional neural network. 

• To provide the accurate image dataset for each possible disease that can be predicted 
and also for healthy eyes. 

• To provide datasets each possible disease for both training and testing the model. 

• To make the model capable of mapping the input image with the trained data images 
so that it can produce accurate result. 

 

1.3 Problem Statement: 

There are many diseases that are affecting the human eye these days. Most of them are 

mainly due to aging and some are caused due to genetic problems or by birth. Medical health 

systems have been concentrating on artificial intelligence techniques for their speedy 

diagnosis. However, the recording of health data in a standard form still requires attention so 

that we can get better results. To predict something we require some past data related to it. 

There are a few diseases that can be recognized during their early stages and can be 

cured. But predicting the disease at its early stage itself is the main task to be accomplished. 

Some of those diseases like cataract, uveitis, bulging eyes, crossed eyes etc, can be predicted 

using the images of the eyes that were affected previously. A model can be developed so that 

we can train the model using convolutional neural network to map the input image with any  

of these diseases. 
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CHAPTER 2 

LITERATURE REVIEW 

With the emergence [1]of unmanned plane, autonomous vehicles, face recognition, 

and language processing, the artificial intelligence (AI) has remarkably revolutionized our 

lifestyle. Recent studies indicate that AI has astounding potential to perform much better than 

human beings in some tasks, especially in the image recognition field. As the amount of 

image data in imaging center of ophthalmology is increasing dramatically, analyzing and 

processing these data is in urgent need. AI has been tried to apply to decipher medical data 

and has made extraordinary progress in intelligent diagnosis. In this paper, we presented the 

basic workflow for building an AI model and systematically reviewed applications of AI in 

the diagnosis of eye diseases. Future work should focus on setting up systematic AI platforms 

to diagnose general eye diseases based on multimodal data in the real world. 

Skin cancer[3], the most common human malignancy, is primarily diagnosed visually, 

beginning with an initial clinical screening and followed potentially by dermoscopic analysis, 

a biopsy and histopathological examination. Automated classification of skin lesions using 

images is a challenging task owing to the fine-grained variability in the appearance of skin 

lesions. Deep convolutional neural networks (CNNs) show potential for general and highly 

variable tasks across many fine-grained object categories. Here we demonstrate classification 

of skin lesions using a single CNN, trained end-to-end from images directly, using only pixels 

and disease labels as inputs. We train a CNN using a dataset of 129,450 clinical images-two 

orders of magnitude larger than previous datasets-consisting of 2,032 different diseases. We 

test its performance against 21 board-certified dermatologists on biopsy-proven clinical 

images with two critical binary classification use cases: keratinocyte carcinomas versus 

benign seborrheic keratoses; and malignant melanomas versus benign nevi. The first case 

represents the identification of the most common cancers, the second represents the 

identification of the deadliest skin cancer. The CNN achieves performance on par with all 

tested experts across both tasks, demonstrating an artificial intelligence capable of classifying 

skin cancer with a level of competence comparable to dermatologists. Outfitted with deep 

neural networks, mobile devices can potentially extend the reach of dermatologists outside of 
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the clinic. It is projected that 6.3 billion smartphone subscriptions will exist by the year 2021 

(ref. 13) and can therefore potentially provide low-cost universal access to vital diagnostic 

care. 

Current approaches[4] to predict cardiovascular risk fail to identify many people who would 

benefit from preventive treatment, while others receive unnecessary intervention. Machine- 

learning offers opportunity to improve accuracy by exploiting complex interactions between 

risk factors. We assessed whether machine-learning can improve cardiovascular risk 

prediction. 

Prospective cohort study using routine clinical data of 378,256 patients from UK family 

practices, free from cardiovascular disease at outset. Four machine-learning algorithms 

(random forest, logistic regression, gradient boosting machines, neural networks) were 

compared to an established algorithm (American College of Cardiology guidelines) to predict 

first cardiovascular event over 10-years. Predictive accuracy was assessed by area under the 

'receiver operating curve' (AUC); and sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV) to predict 7.5% cardiovascular risk (threshold for initiating 

statins). 

24,970 incident cardiovascular events (6.6%) occurred. Compared to the established risk 

prediction   algorithm   (AUC   0.728,  95%   CI  0.723-0.735),   machine-learning  algorithms 

improved  prediction:  random  forest  +1.7%  (AUC  0.745,  95%  CI  0.739-0.750),  logistic 

regression +3.2% (AUC 0.760, 95% CI 0.755-0.766), gradient boosting +3.3% (AUC 0.761, 

95% CI 0.755-0.766), neural networks +3.6% (AUC 0.764, 95% CI 0.759-0.769). The highest 

achieving (neural networks) algorithm predicted 4,998/7,404 cases (sensitivity 67.5%, PPV 

18.4%) and 53,458/75,585 non-cases (specificity 70.7%, NPV 95.7%), correctly predicting 

355 (+7.6%) more patients who developed cardiovascular disease compared to the established 

algorithm. 

Machine-learning significantly improves accuracy of cardiovascular risk prediction, 

increasing the number of patients identified who could benefit from preventive treatment, 

while avoiding unnecessary treatment of others. 

Cataract [5]is one of the leading causes of blindness in the world’s population. A 

method to evaluate blurriness for cataract diagnosis in retinal images with vitreous opacity is 
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proposed in this paper. Three types of features are extracted, which include pixel number of 

visible structures, mean contrast between vessels and background, and local standard 

deviation. To avoid the wrong detection of vitreous opacity as retinal structures, a 

morphological method is proposed to detect and remove such lesions from retinal visible 

structure segmentation. Based on the extracted features, a decision tree is trained to classify 

retinal images into five grades of blurriness. The proposed approach was tested using 1355 

clinical retinal images, and the accuracies of two-class classification and five-grade grading 

compared with that of manual grading are 92.8% and 81.1%, respectively. The kappa value 

between automatic grading and manual grading is 0.74 in five-grade grading, in which both 

variance and value are less than 0.001. Experimental results show that the grading difference 

between automatic grading and manual grading is all within 1 grade, which is much 

improvement compared with that of other available methods. The proposed grading method 

provides a universal measure of cataract severity and can facilitate the decision of cataract 

surgery. 

 
 

Glaucoma[6] is among the most common causes of permanent blindness in human. 

Because the initial symptoms are not evident, mass screening would assist early diagnosis in 

the vast population. Such mass screening requires an automated diagnosis technique. Our 

proposed automation consists of preprocessing, optimal wavelet transformation, feature 

extraction, and classification modules. The hyper analytic wavelet transformation (HWT) 

based statistical features are extracted from fundus images. Because HWT preserves phase 

information, it is appropriate for feature extraction. The features are then classified by a 

Support Vector Machine (SVM) with a radial basis function (RBF) kernel. The filter 

coefficients of the wavelet transformation process and the SVM-RB width parameter are 

simultaneously tailored to best-fit the diagnosis by the hybrid Particle Swarm algorithm. To 

overcome premature convergence, a Group Search Optimizer (GSO) random searching 

(ranging) and area scanning behavior (around the optima) are embedded within the Particle 

Swarm Optimization (PSO) framework. We also embed a novel potential-area scanning as a 

preventive mechanism against premature convergence, rather than diagnosis and cure. This 

embedding does not compromise the generality and utility of PSO. In two 10-fold cross- 

validated test runs, the diagnostic accuracy of the proposed hybrid PSO exceeded that of 
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conventional PSO. Furthermore, the hybrid PSO maintained the ability to explore even at later 

iterations, ensuring maturity in fitness. & 2015 Elsevier Ltd. All rights reserved. 
 
 
 

In this work glaucoma[7] identification is done using wavelet features of optic 

disk.Wavelet features are extracted from segmented and blood vessels removed optic 

disk.Several machine learning algorithms are used for prominent feature selection.Genetic 

algorithm is used to reduce the dimensionality of feature vector.Accuracy of glaucoma 

identification achieved in this work is 94.7%. Glaucoma is a disease of the retina which is one 

of the most common causes of permanent blindness worldwide. This paper presents an 

automatic image processing based method for glaucoma diagnosis from the digital fundus 

image. In this paper wavelet feature extraction has been followed by optimized genetic feature 

selection combined with several learning algorithms and various parameter settings. Unlike 

the existing research works where the features are considered from the complete fundus or a 

sub image of the fundus, this work is based on feature extraction from the segmented and 

blood vessel removed optic disc to improve the accuracy of identification. The experimental 

results presented in this paper indicate that the wavelet features of the segmented optic disc 

image are clinically more significant in comparison to features of the whole or sub fundus 

image in the detection of glaucoma from fundus image. Accuracy of glaucoma identification 

achieved in this work is 94.7% and a comparison with existing methods of glaucoma 

detection from fundus image indicates that the proposed approach has improved accuracy of 

classification. 

This survey paper[8] presents a detailed overview of the applications for deep learning 

in ophthalmic diagnosis using retinal imaging techniques. The need of automated computer- 

aided deep learning models for medical diagnosis is discussed. Then a detailed review of the 

available retinal image datasets is provided. Applications of deep learning for segmentation of 

optic disk, blood vessels and retinal layer as well as detection of red lesions are reviewed. 

Recent deep learning models for classification of retinal disease including age-related macular 

degeneration, glaucoma, diabetic macular edema and diabetic retinopathy are also reported. 

In the United States, more than 40 million people are suffering acute eye related 

diseases that may lead to complete vision loss if left untreated. Many of these diseases involve 
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the retina. glaucoma, diabetic retinopathy and age-related macular degeneration are some of 

the most common retinal diseases that need proper diagnosis and treatment. Glaucoma is one 

of the major causes of blindness; it is estimated that by 2020 glaucoma will attack almost 80 

million people in the world . The two main types of this disease are open angle glaucoma and 

angle closure glaucoma. About 90% of the affected people suffer from primary open-angle 

glaucoma. Calculating optic cup to optic disc ratio is the most convenient way for glaucoma 

diagnosis. 
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CHAPTER 3 

PROPOSED METHOD 

3.1 Methodology: 

 
This project aims to predict the disease of the eye in the input image. The model is provided 
with an image dataset that contains all the available images of eyes for each disease and 
normal eyes separately. Convolutional neural network algorithm of deep learning is the 
proposed method to implement, train and test the model. 

 
 
 

Archirecture: 
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Convolution neural network: 

 

CNN is a type of deep learning model for processing data that has a grid pattern, such 

as images, which is inspired by the organization of animal visual cortex and designed to 

automatically and adaptively learn spatial hierarchies of features, from low- to high-level 

patterns. CNN is a mathematical construct that is typically composed of three types of layers 

(or building blocks): convolution, pooling, and fully connected layers. The first two, 

convolution and pooling layers, perform feature extraction, whereas the third, a fully 

connected layer, maps the extracted features into final output, such as classification. A 

convolution layer plays a key role in CNN, which is composed of a stack of mathematical 

operations, such as convolution, a specialized type of linear operation. In digital images, pixel 

values are stored in a two-dimensional (2D) grid, i.e., an array of numbers and a small grid of 

parameters called kernel, an optimizable feature extractor, is applied at each image position, 

which makes CNNs highly efficient for image processing, since a feature may occur 

anywhere in the image. As one layer feeds its output into the next layer, extracted features can 

hierarchically and progressively become more complex. The process of optimizing parameters 

such as kernels is called training, which is performed so as to minimize the difference 

between outputs and ground truth labels through an optimization algorithm called back 

propagation and gradient descent, among others. 

 

Fig. : An overview of convolutional neural network (CNN) architecture and the training 
process. 
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A computer sees an image as an array of numbers. The matrix on the right contains numbers 

between 0 and 255, each of which corresponds to the pixel brightness in the left image. Both 

are overlaid in the middle image. 

The CNN architecture includes several building blocks, such as convolution layers, 

pooling layers, and fully connected layers. A typical architecture consists of repetitions of a 

stack of several convolution layers and a pooling layer, followed by one or more fully 

connected layers. The step where input data are transformed into output through these layers 

is called forward propagation. Although convolution and pooling operations described in this 

 
 
 

A CNN is composed of a stacking of several building blocks: convolution layers, 

pooling layers (e.g., max pooling), and fully connected (FC) layers. A model’s performance 

under particular kernels and weights is calculated with a loss function through forward 

propagation on a training dataset, and learnable parameters, i.e., kernels and weights, are 

updated according to the loss value through back propagation with gradient descent 

optimization algorithm. ReLU, rectified linear unit 
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section are for 2D-CNN, similar operations can also be performed for three-dimensional (3D)- 

CNN. 

 
Convolution layer 

A convolution layer is a fundamental component of the CNN architecture that performs 

feature extraction, which typically consists of a combination of linear and nonlinear 

operations, i.e., convolution operation and activation function. 

 
Convolution 

Convolution is a specialized type of linear operation used for feature extraction, where a small 

array of numbers, called a kernel, is applied across the input, which is an array of numbers, 

called a tensor. An element-wise product between each element of the kernel and the input 

tensor is calculated at each location of the tensor and summed to obtain the output value in the 

corresponding position of the output tensor, called a feature map (Fig. 3a–c). This procedure  

is repeated applying multiple kernels to form an arbitrary number of feature maps, which 

represent different characteristics of the input tensors; different kernels can, thus, be 

considered as different feature extractors (Fig. 3d). Two key hyperparameters that define the 

convolution  operation  are  size  and  number  of  kernels.  The  former  is  typically  3 × 3,  but 

sometimes 5 × 5 or 7 × 7. The latter is arbitrary, and determines the depth of output feature maps. 

 
Nonlinear activation function 

The outputs of a linear operation such as convolution are then passed through a nonlinear 

activation function. Although smooth nonlinear functions, such as sigmoid or hyperbolic 

tangent (tanh) function, were used previously because they are mathematical representations 

of a biological neuron behavior, the most common nonlinear activation function used 

presently is the rectified linear unit (ReLU), which simply computes the function: f(x)  = max(0, x) 

https://link.springer.com/article/10.1007/s13244-018-0639-9#Fig3
https://link.springer.com/article/10.1007/s13244-018-0639-9#Fig3
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The most popular form of pooling operation is max pooling, which extracts patches from the 

input feature maps, outputs the maximum value in each patch, and discards all the other 

values A max pooling with a filter of size 2 × 2 with a stride of 2 is commonly used inpractice. 

This down samples the in-plane dimension of feature maps by a factor of 2. Unlike height and 

width, the depth dimension of feature maps remains unchanged. 

 
 

 
 

Max pooling 
 

 
Global average pooling 

 

Another pooling operation worth noting is a global average pooling. A global average pooling 

performs an extreme type of downsampling, where a feature map with size of height × width is 

downsampled into a 1 × 1 array by simply taking the average of all the elements in each feature 

map, whereas the depth of feature maps is retained. This operation is typically applied only 

once before the fully connected layers. The advantages of applying global average 

 
 
 
 
 
 
 
 
 
Fig :Activation functions commonly applied to neural networks: a rectified linear unit 
(ReLU), b sigmoid, and c hyperbolic tangent (tanh) 
 
 
 
Pooling layer 

A pooling layer provides a typical down sampling operation which reduces the in-plane 

dimensionality of the feature maps in order to introduce a translation invariance to small shifts 

and distortions, and decrease the number of subsequent learnable parameters. It is of note that 

there is no learnable parameter in any of the pooling layers, whereas filter size, stride, and 

padding are hyper parameters in pooling operations, similar to convolution operations. 
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pooling are as follows: reduces the number of learnable parameters and enables the CNN to 

accept inputs of variable size. 

 
Fully connected layer 

The output feature maps of the final convolution or pooling layer is typically flattened, i.e., 

transformed into a one-dimensional (1D) array of numbers (or vector), and connected to one 

or more fully connected layers, also known as dense layers, in which every input is connected 

to every output by a learnable weight. Once the features extracted by the convolution layers 

and downsampled by the pooling layers are created, they are mapped by a subset of fully 

connected layers to the final outputs of the network, such as the probabilities for each class in 

classification tasks. The final fully connected layer typically has the same number of output 

nodes as the number of classes. Each fully connected layer is followed by a nonlinear 

function, such as ReLU, as described above. 

 
Last layer activation function 

The activation function applied to the last fully connected layer is usually different from the 

others. An appropriate activation function needs to be selected according to each task. An 

activation function applied to the multiclass classification task is a softmax function which 

normalizes output real values from the last fully connected layer to target class probabilities, 

where each value ranges between 0 and 1 and all values sum to 1. 

 
Training a network 

Training a network is a process of finding kernels in convolution layers and weights in fully 

connected layers which minimize differences between output predictions and given ground 

truth labels on a training dataset. Back propagation algorithm is the method commonly used 

for training neural networks where loss function and gradient descent optimization algorithm 

play essential roles. A model performance under particular kernels and weights is calculated 

by a loss function through forward propagation on a training dataset, and learnable 

parameters, namely kernels and weights, are updated according to the loss value through an 

optimization algorithm called back propagation and gradient descent, among others. 
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Loss function 

A loss function, also referred to as a cost function, measures the compatibility between output 

predictions of the network through forward propagation and given ground truth labels. 

Commonly used loss function for multiclass classification is cross entropy, whereas mean 

squared error is typically applied to regression to continuous values. A type of loss function is 

one of the hyper parameters and needs to be determined according to the given tasks. 

 
Gradient descent 

: Gradient descent is commonly used as an optimization algorithm that iteratively updates the 

learnable parameters, i.e., kernels and weights, of the network so as to minimize the loss. The 

gradient of the loss function provides us the direction in which the function has the steepest 

rate of increase, and each learnable parameter is updated in the negative direction of the 

gradient with an arbitrary step size determined based on a hyperparameter called learning rate 

. The gradient is, mathematically, a partial derivative of the loss with respect to each learnable 

parameter, and a single update of a parameter is formulated as follows 

 
w:=w−α∗∂L∂ww:=w−α∗∂L∂w 

 
where w stands for each learnable parameter, α stands for a learning rate, and L stands for a 

loss function. It is of note that, in practice, a learning rate is one of the most important 

hyperparameters to be set before the training starts. In practice, for reasons such as memory 

limitations, the gradients of the loss function with regard to the parameters are computed by 

using a subset of the training dataset called mini-batch, and applied to the parameter updates. 

This method is called mini-batch gradient descent, also frequently referred to as stochastic 

gradient descent (SGD), and a mini-batch size is also a hyperparameter. In addition, many 

improvements on the gradient descent algorithm have been proposed and widely used, such as 

SGD with momentum, RMSprop, and Adam , though the details of these algorithms are 

beyond the scope of this article.Gradient descent is an optimization algorithm that iteratively 

updates the learnable parameters so as to minimize the loss, which measures the distance 

between an output prediction and a ground truth label. The gradient of the loss function 

provides the direction in which the function has the steepest rate of increase, and all 
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parameters are updated in the negative direction of the gradient with a step size determined 

based on a learning rate 

 
 
 

Data and ground truth labels 

Available data are typically split into three sets: a training, a validation, and a test set 

though there are some variants, such as cross validation. A training set is used to train a 

network, where loss values are calculated via forward propagation and learnable parameters 

are updated via back propagation. A validation set is used to evaluate the model during the 

training process, fine-tune hyper parameters, and perform model selection. A test set is ideally 

used only once at the very end of the project in order to evaluate the performance of the final 

model that was fine-tuned and selected on the training process with training and validation 

sets. 

 

 

Separate validation and test sets are needed because training a model always involves 

fine-tuning its hyperparameters and performing model selection. As this process is performed 

based on the performance on the validation set, some information about this validation set 

leaks into the model itself, i.e., overfitting to the validation set, even though the model is 

never directly trained on it for the learnable parameters. For that reason, it is guaranteed that 
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the model with fine-tuned hyperparameters on the validation set will perform well on this 

same validation set. Therefore, a completely unseen dataset, i.e., a separate test set, is 

necessary for the appropriate evaluation of the model performance, as what we care about is 

the model performance on never-before-seen data, i.e., generalizability. 

 
It is worthy of mention that the term “validation” is used differently in the medical field and 

the machine learning field. As described above, in machine learning, the term “validation” 

usually refers to a step to fine-tune and select models during the training process. On the other 

hand, in medicine, “validation” usually stands for the process of verifying the performance of 

a prediction model, which is analogous to the term “test” in machine learning. In order to 

avoid this confusion, the word “development set” is sometimes used as a substitute for 

“validation set”. 

 
 

Overfitting: 

Overfitting refers to a situation where a model learns statistical regularities specific to 

the training set, i.e., ends up memorizing the irrelevant noise instead of learning the signal, 

and, therefore, performs less well on a subsequent new dataset. This is one of the main 

challenges in machine learning, as an overfitted model is not generalizable to never-seen- 

before data. In that sense, a test set plays a pivotal role in the proper performance evaluation 

of machine learning models, as discussed in the previous section. A routine check for 

recognizing overfitting to the training data is to monitor the loss and accuracy on the training 

and validation sets . If the model performs well on the training set compared to the validation 

set, then the model has likely been overfit to the training data. There have been several 

methods proposed to minimize overfitting . 

 
The best solution for reducing overfitting is to obtain more training data. A model 

trained on a larger dataset typically generalizes better, though that is not always attainable in 

medical imaging. The other solutions include regularization with dropout or weight decay, 

batch normalization, and data augmentation, as well as reducing architectural complexity. 

Dropout is a recently introduced regularization technique where randomly selected activations 
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are set to 0 during the training, so that the model becomes less sensitive to specific weights in 

the network . 

 
Weight decay, also referred to as L2 regularization, reduces overfitting by penalizing 

the model’s weights so that the weights take only small values. Batch normalization is a type 

of supplemental layer which adaptively normalizes the input values of the following layer, 

mitigating the risk of overfitting, as well as improving gradient flow through the network, 

allowing higher learning rates, and reducing the dependence on initialization . Data 

augmentation is also effective for the reduction of overfitting, which is a process of modifying 

the training data through random transformations, such as flipping, translation, cropping, 

rotating, and random erasing, so that the model will not see exactly the same inputs during the 

training iterations . 

 
In spite of these efforts, there is still a concern of overfitting to the validation set rather 

than to the training set because of information leakage during the hyperparameter fine-tuning 

and model selection process. Therefore, reporting the performance of the final model on a 

separate (unseen) test set, and ideally on external validation datasets if applicable, is crucial 

for verifying the model generalizability. 
 
 
 
 

Fig : over fitting and underfitting 
 

A routine check for recognizing overfitting is to monitor the loss on the training and 

validation sets during the training iteration. If the model performs well on the training set 
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compared to the validation set, then the model has been overfit to the training data. If the 

model performs poorly on both training and validation sets, then the model has been underfit 

to the data. Although the longer a network is trained, the better it performs on the training set, 

at some point, the network fits too well to the training data and loses its capability to 

generalize 
 

Testing 

Finally, to see whether or not our CNN works, we have a different set of images and 

labels and pass the images through the CNN. We compare the outputs to the ground truth and 

see if our network works. 
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3.2 IMPLEMENTATION 

 

 
Jupyter Notebook of Anaconda Navigator has been used to implement the model. The 
implementation is as follows : 

 
 

Step 1: IMPORTING THE LIBRARIES 
 

from keras.models import Sequential 
from keras.layers import Dense 
from keras.layers import Conv2D 
from keras.layers import MaxPooling2D 
from keras.layers import Flatten 

 

Sequential This is simply a linear stack of neural network layers, and it's perfect for the type 
of feed-forward CNN 

Dense is one of the core layers from keras. It is used in almost any neural network. 
 

Conv2D is one of the CNN layers from Keras. It is the convolutional layer that will help us 
efficiently train on image data 

 
MaxPooling2D is one of the CNN layers from Keras. It is the convolutional layer that will 
help us efficiently train on image data 

 
Flatten is one of the core layers from keras. It is used in almost any neural network. 

 
 

Step 2: INITIALIZING CNN MODEL 
 

model=Sequential() -- A sequential model has been declared 
 
 

Step 3: ADDING CONVOLUTION LAYER 
 

model.add(Conv2D(32,3,3,input_shape=(128,128,3),activation="relu") 
 

The input shape parameter should be the shape of given sample. In this case, it's the same 
(128, 128, 3) that corresponds to the (depth, width, height) of each digit image. the first 3 
parameters represent-They correspond to the number of convolution filters to use, the number 
of rows in each convolution kernel, and the number of columns in each convolution kernel, 
respectively 
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Step 4 : ADDING POOLING LAYERS 
 

model.add(MaxPooling2D(pool_size=(2,2))) 
model.add(Conv2D(32,3,3,activation="relu")) 
model.add(MaxPooling2D(pool_size=(2,2))) 
model.add(Conv2D(32,3,3,activation="relu")) 
model.add(MaxPooling2D(pool_size=(2,2))) 

 

Step 5: ADDING FLATTENING LAYER 

model.add(Flatten()) 
 
 

Step 6: ADDING HIDDEN LAYER 

model.add(Dense(init="uniform",activation="relu",output_dim=256)) 

model.add(Dense(init="uniform",activation="relu",output_dim=128)) 

 

Step 7 : ADDING OUTPUT LAYER 

model.add(Dense(init="uniform",activation="softmax",output_dim=5)) 
 
 

Step 8 : COMPILING 

model.compile(optimizer="adam",loss="categorical_crossentropy",metrics=['accuracy']) 
 
 

Step 9:IMPORTING IMAGE DAT GENERATOR 

from keras.preprocessing.image import ImageDataGenerator 
 
 

Step 10: DATA FOR TRAINING THE MODEL 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.2, 
zoom_range=0.2,horizontal_flip=True) 

 
 

Step 11: DATA FOR TESTING THE MODEL 

test_datagen = ImageDataGenerator(rescale=1./255) 
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Step 12 : TRAINING THE DATA 

x_train=train_datagen.flow_from_directory(r'Path',target_size=(128,128),batch_size=32,class 
_mode='categorical') 

 
 

Step 13 : TESTING THE DATA 

x_test=test_datagen.flow_from_directory(r'path\test',target_size=(128,128),batch_size=32,cla 
ss_mode='categorical') 

 
 

Step 14 : TRAINING THE MODEL 

model.fit_generator(x_train,steps_per_epoch=,epochs=,validation_data=x_test,validation_ste 
ps=) 

model.save("cnn_project.h5") – The trained model will be saved as cnn_project.h5 for further 
use. 

 
 

IMPLEMENTING CODE FOR USER INTERFACE 

Step 1 : Importing libraries 

import numpy as np 

from keras.preprocessing import image 

from tkinter import * 

from PIL import ImageTk, Image 

from tkinter import filedialog 

import os 

from keras.models import load_model 

Step 2 : Loading the trained model into classifier variable 

classifier = load_model('cnn_project.h5') 

Step 3 : Compilation 

classifier.compile(optimizer = 'adam', loss = 'categorical_crossentropy', metrics = ['accuracy']) 

Step 4 : Setting the dimensions of the interface window 

root = Tk() 

root.geometry("550x300+300+150") 
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root.resizable(width=True, height=True) 

Step 5 : Funtion to get the file 

def openfn(): 

filename = filedialog.askopenfilename(title='open') 

return filename 

Step 6 : Funtion to open the image and map it with trained images to produce output 

def open_img(): 

x = openfn() 

test_image = image.load_img(x, target_size = (128, 128)) 

test_image = image.img_to_array(test_image) 

test_image = np.expand_dims(test_image, axis = 0) 

result = classifier.predict_classes(test_image) 

print(result) 

index=["Bulging eyes","Cataract","Crossed eyes",”Normal eye”,”Uveitis”,”Non Eye 
image”] 

label = Label( root, text="Prediction : "+index[result[0]]) 

label.pack() 

img = Image.open(x) 

img = img.resize((250, 250), Image.ANTIALIAS) 

img = ImageTk.PhotoImage(img) 

panel = Label(root, image=img) 

panel.image = img 

panel.pack() 

btn = Button(root, text='open image', command=open_img).pack() 

root.mainloop() 

 

So this is how the proposed method is implemented by using the collected image datasets for 
each disease like cataract, crossed eyes, uveitis etc, to train the model. 
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3.3 DATA PREPARATION 

The CNN model will learn a function that maps a sequence of past observations as input to an 

output observation. As such, the sequence of observations must be transformed into multiple examples 

from which the model can learn. 

Here in this project the output dimension is taken as 6 which means that there are 6 categories 

in which one of them appears as output. So the model should be trained with all these six categories  

of image sets. The categories are like Bulging eyes, Cataract, Crossed eyes, Normal eyes, Radom 

images. 

The image sets for all these six categories are collected and trained the model using same. 

A few collected images for each category are as shown below. 
 
 
 

CATARACT : A cataract is a clouding of the lens of the eye which leads to a decrease in 

vision 
 
 
 

 
 

 
 

Fig : These are a few samples for images of eyes affected with Cataract Disease 
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BULGING EYES : Bulging or protruding of one or both eyes is called proptosis or 

exophthalmos 
 
 

 

 
 

Fig : These are a few samples for images of eyes affected with Bulging eyes Disease 
 
 

CROSSED EYES 
 

 

 
 

 

Fig : These are a few samples for images of eyes affected with crossed eyes Disease 
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UVEITIS 
 

 

 
 

 

Fig : These are a few samples for images of eyes affected with crossed eyes Disease 
 
 

NORMAL EYES 
 

 

 

 

 
 

Fig : These are a few samples for images of normal eyes 
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RANDOM IMAGES 
 

 

 
 

Fig : These are a few samples for random images other than eyes 
 
 

Random images like these images are collected to train the model in such a way that if som 

random image other than eye is given as input to the model it should be able to output as if no 

eye is detected in the given input image. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 
By using convolutional neural network a model is buit in such a way that if an image is given 

as input to the model it maps the input image with the trained images of six categories like 

bulging eyes, cataract, crossed eyes, normal eye, random non eye image, and produces the 

corresponding category as output. 
 
 
 
 
 

Fig : Importing libraries and loading model 
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Fig : Adding max pooling, flattening, hidden layers, output layers 
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Fig : Summarizing data after compilation 
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Fig : Training and testing data after compilation 
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Fig : Training the model 
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Fig : Creating a user interface window for the model 
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Fig : Defining functions to open image and output the result 
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Fig : Result –CATARACT 
 
 
 
 

Fig : Result – CROSSED EYES 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

 

5.1 CONCLUSION 

 
In this project a model has been developed that can predict the disease of the eye in the 

input image. It works only for the diseases whose symptoms can be predicted by their images. 

Some of such diseases like cataract, crossed eyes, bulging eyes and uveitis are considered and 

trained the model using the available images for each disease. 

But for better results we would require huge amounts of data which means images to 

train the model. If the image sets are in available in huge number the accuracy of the result 

would have been even better. Convolutional neural network of deep learning is the best choice 

when we have sufficient data to train and test the model. 

 
 
 

5.2 FUTURE SCOPE 
 

 

Convolutional neural networks (CNNs) have accomplished astonishing achievements 

across a variety of domains, including medical research. Although the impact of adversarial 

examples in the medical domain is unknown, these studies indicate that the way artificial 

networks see and predict is different from the way we do. Research on the vulnerability of 

deep neural networks in medical imaging is crucial because the clinical application of deep 

learning needs extreme robustness for the eventual use in patients, compared to relatively 

trivial non-medical tasks, such as distinguishing cats or dogs. So there is a lot more scope for 

Artificial Intelligence models in this domain with extreme robustness. 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 
Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 
Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based on 

level of mapping as follows: 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract : 
 

The usage of digital devices or gadgets is being increased day by day which can cause the 

problems in eye sight of the user of any age group. Not only is the problem of eye sight but also there are 

many eye diseases that the people are suffering from. This project aims to predict the disease of the eye 

just by using the image of the effected eye. This can be made possible by training a model using the 

previous data consisting of the images of eyes of victims of various diseases. 

 

Artificial Intelligence allows us to train a model that can predict something based on the inputs 

given and the trained data using various machine learning and deep learning algorithms. The concept of 

Convolution Neural Networks will be used to train the model using the previous data of images and 

predict the disease based on the given input image. To achieve this an error free and accurate collection of 

data is required to train the model for accurate results. 

 

Keywords: Convolutional Neural Networks, eye diseases, cataract, glaucoma, artificial intelligence 

 
I. INTRODUCTION 

 
WHO the World Health Organization anticipated that there are many individuals around the world who suffer 

optically. The visual deficiency cases have been undeniably decreased lately, but it is anticipated that 80 % of the instances of 

visual weakening can be prevented or treated. 

 
Artificial intelligence (AI) plays an important role in medical domain by early disease diagnosis. There are many AI-based 

disease detection and classification systems that combines medical test results and domain knowledge. Correlating the 

original symptoms and clinical observations with the corresponding diseases is missing in most of the systems. 

Maintaining patient data or information digitally da has certain potential benefits including rapid retrieval along with data 

transmission among multiple medical experts in time. The data can be in the form of images of the effected eye.However, the 

use of taxonomies for recording the patient data will further improve its quality, accuracy, and consistency. Moreover this 

study focuses on the usage of image data that is recoded for various diseases in the past, to train a model that can predict the 

disease of the eye given as the input image to the model. 
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II. RELATED WORK 
 

WeiLu[1] in his study “Applications of artificial intelligence in Ophthalmology” stated that As aging in population has 

become a major trend around the world, patients suffering from eye diseases are expected to increase. Early detection and 

Treatment of eye diseases to prevent vision loss and promote living quality are of great significance. 

Cataract is a cloudy lens that appears on the eye balls of old people blocking the vision of their eyes. 

Early detection can bring the vision to cataract patients and improve their living quality. Machine learning algorithms such as 

Random Forest and Support vector machine have been applied to diagnose and grade cataract from fundus images, 

ultrasounds images, and the visible wavelength eye images [2]. 

 
Glaucoma is another sight threatening eye disease and has critical impact on global blindness . Glaucoma patients suffer from 

high intraocular pressure, damage of optic nerve head (ONH), retina nerve fiber layer (RNFL) defect, and gradual vision  

loss. Detecting features related to glaucoma automatically, has great significance on its diagnosis in time. 

 
optic cup-to-disc ratio (CDR) can also be used to detect the glaucoma patients . Based on automatic localization of Optic 

Nerve Head and extraction of optic disc and optic cup from fundus images [3], CDR cup-to-disc ratio can be calculated to 

assist glaucoma diagnose at the early stage by using AI models. 

 
III. METHODODLOGY 

 
This work aims to predict the disease of the eye in the input image. The model is provided with an image dataset 

that contains all the available images of eyes for each disease and normal eyes separately. Convolutional neural network 

algorithm of deep learning is the proposed method to implement, train and test the model 
 

 

Convolutinal neural network is one of the deep learning models for processing data in grid pattern, such as images, 

which is designed to automatically learn spatial hierarchies of features, from low- to high-level patterns. Convolutional 

Neural Network is a mathematical construct that is composed of three building blocks: convolution, pooling, and fully 

connected layers. The first two layers, convolution and pooling , perform the feature extraction, whereas the third one, a fully 

connected layer, maps the extracted features from trained data into final output, such as classification. 
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Data Preprocessing: The raw data needs to be preprocessed to get efficiency. It includes noise reduction, data integration and 

normalization, feature selection and extraction. 

 
Training, Validation, and Test. The data set is randomly partitioned into two subsets, one is for modeling or training and the 

other is for testing. The data in these sets will be partitioned again 

into training and the validation set. Training set fits the parameters of a model. Validation  set estimates  how good  the  

model had been trained and the performances of the prediction algorithms are achieved based on the training set.Test set is 

evaluates the final performance of the trained model. 

Image samples of eyes effected with diseases like Bulging eyes, cataract, crossed eyes, Uveitis are used to train the model. 
 

 
Fig. 1 image of eye with cataract 

 
 

 
Fig. 2 image of eye with Bulging eye disease 

 

 
Fig. 3 Image with Crossed eyes 

 

 
Fig. 4 image of eye with uveitis 
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IV. RESULTS & DISCUSSION 
 

After implementing the methodology described the model will be able to receive an image as input and map the image 

features with the trained images through feature extraction and output the result corresponding to the disease that is 

anticipated. 
 

 
Fig. 5 Model that anticipated the cataract disease 

 
IV.CONCLUSION 

 
In this project a model has been developed that can predict the disease of the eye in the input image. It works only 

for the diseases whose symptoms can be predicted by their images. Some of such diseases like cataract, crossed eyes, bulging 

eyes and uveitis are considered and trained the model using the available images for each disease. 

But for better results we would require huge amounts of data which means images to train the model. If the image 

sets are in available in huge number the accuracy of the result would have been even better. Convolutional neural network of 

deep learning is the best choice when we have sufficient data to train and test the model. 

 
VI.FUTURE WORK 

 
Convolutional neural networks of deep learning has accomplished greater achievements across various domains, 

including medical research. The studies indicate that the way artificial networks predict is different from the way we do. 

Research on the vulnerability of deep neural networks in the medical imaging is very crucial because the clinical application 

of deep learning needs extreme robustness compared to relatively trivial non-medical tasks, such as distinguishing cats or 

dogs etc. So there is a lot more scope for Artificial Intelligence models in this domain with extreme robustness. 
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ABSTRACT 
 

Intracranial hemorrhage, bleeding that occurs inside the cranium, is a 

serious health problem requiring rapid and often intensive medical treatment. For 

example, intracranial hemorrhages account for approximately 10% of strokes in 

the U.S., where stroke is the fifth- leading cause of death. Identifying the location 

and type of any hemorrhage present is a critical step in treating the patient. 

Diagnosis requires an urgent procedure. When a patient shows acute neurological 

symptoms such as severe headache or loss of consciousness, highly trained 

specialists review medical images of the patient’s cranium to look for the 

presence, location and type of hemorrhage. The process is complicated and often 

time consuming.In this project, we shall build an algorithm to detect acute 

intracranial hemorrhage and its subtypes. 

Dataset -https://www.kaggle.com/guiferviz/rsna_stage1_png_128#stage_1_train.csv 
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CHAPTER-I 

INTRODUCTION 

 
 Introduction 

Intracranial hemorrhage (ICH) is a critical disease that may lead to severe 

disability or death. ICH is a serious medical emergency because the buildup of blood 

within the skull can lead to increases in intracranial pressure, which can crush delicate 

brain tissue or limit its blood supply. Severe increases in intracranial pressure (ICP) can 

cause brain herniation, in which parts of the brain are squeezed past structures in  the 

skull. It could be caused by various reasons ranging from trauma, vascular disease to 

congenital development. According to the bleeding location, ICH can be further classified 

as epidural hemorrhage (EDH), subdural hemorrhage (SDH), subarachnoid hemorrhage 

(SAH), cerebral parenchymal hemorrhage (CPH), and intraventricular hemorrhage (IVH). 

The degrees of severity and interventions vary with bleeding types. Computed 

tomography (CT) is a well-known non-invasive and effective imaging approach to detect 

ICH. Hemorrhage can be recognized on non-contrast CT since blood has slightly higher 

density (Hounsfield unit, HU) than other brain tissues but lower than that of bones. The 

accurate diagnosis of bleeding becomes critical for clinicians to take clinical 

interventions. In addition, evaluation of head CT is often needed for patients at  

emergency departments after working hours. In most clinical centers, initial 

interpretations of head CT is usually provided by junior radiologists, radiology trainees,  

or emergency physicians in order to give necessary care to clinically significant patients. 

The initial interpretations will be reviewed later by senior or more-experienced 

radiologists. 

Risk Factors 

 
A recent population-based meta-analysis showed that risk factors for ICH include male 

sex, older age, and Asian ethnicity. ICH is twice as frequent in low-to-middle income 

countries compared to high-income countries. In the United States, several studies have 

shown that the incidence of ICH is greater in African Americans and Hispanics than in 

whites . The most important risk factors for ICH include hypertension (HTN) and cerebral 

amyloid angiopathy (CAA). HTN-related ICH is more likely to occur in deep structures, 

and the risk of ICH increases with increasing blood pressure values. CAA tends to occur 

https://en.wikipedia.org/wiki/Medical_emergency
https://en.wikipedia.org/wiki/Intracranial_pressure
https://en.wikipedia.org/wiki/Brain_herniation
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in association with advanced age, and CAA-related ICH tends to occur in lobar regions. 

The acute presentation of ICH can be difficult to distinguish from ischemic stroke. 

Symptoms may include headache, nausea, seizures and focal or generalized neurologic 

symptoms. Findings such as coma, headache, vomiting, seizures, neck stiffness and raised 

diastolic blood pressure increase the likelihood of ICH compared to ischemic stroke, but 

only neuro imaging can provide a definitive diagnosis. 

Other risk factors for ICH include: 

a) Alcohol intake: This risk appears to be dose-dependent, with a higher risk of ICH 

among those with a higher daily alcohol intake. Acute changes in blood pressure during 

ingestion and withdrawal, effects on platelet function and coagulation, and dysfunction of 

the vascular endothelium may account for this risk. 

 
b) Cholesterol: Low levels of total serum cholesterol are risk factors for ICH (in contrast 

to ischemic stroke, for which high cholesterol levels are a risk). 

 

c) Genetics: The gene most strongly associated with ICH is the Apolipoprotein E 

(APOE) gene and its ε2 and ε4 alleles. The presence of the ε2 allele was recently also 

linked to hematoma expansion. 

 

d) Anticoagulation: Oral anticoagulants are widely used as prophylaxis in patients with a 

trial fibrillation and other cardiovascular and prothrombotic states. The annual risk of  

ICH in patients taking were far in ranges from 0.3 to 1.0% per patient-year with a 

significantly increased risk when the INR is >3.5. 

 

e) Drug abuse: Sympathomimetic drugs, such as cocaine, are risk factors for ICH, and 

patients actively using cocaine at the time of their ICH have significantly more severe 

presentations and worse outcomes. 

 

Artificial Intelligence 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of 

computer science is Artificial Intelligence which is ready to create a new revolution in the 

world by making intelligent machines. Artificial Intelligence is now all around us. It is 

currently working with a variety of subfields, ranging from general to specific, such as 

self-driving cars, playing chess, proving theorems, playing music, Painting, etc.AI is one 



Intracranial Hemorrhage Prediction 

3 
Gudlavalleru Engineering College 

 

 

of the fascinating and universal fields of Computer science which has a great scope in 

future. AI holds a tendency to cause a machine to work as a human. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to 

think how smart humans think. AI is a study of how the human brain thinks, learns, 

decides and works, when it tries to solve problems. And finally this study outputs 

intelligent software systems. The aim of AI is to improve computer functions which are 

related to human knowledge, for example, reasoning, learning, and problem-solving. 

Intelligence is intangible. It is composed of 

1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 
 

Fig 1.1.1: AI at the intersection of fields 

Approaches include statistical methods, computational intelligence, and traditional coding 

AI. During the AI research related to search and mathematical optimization, artificial 

neural networks and methods based on statistics, probability, and economics, we use 

many tools. Computer science attracts AI in the field of science,  mathematics, 

psychology, linguistics, philosophy and so on. 
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Applications of AI 

1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

Machine Learning 

It is an application of artificial intelligence that provides the AI System with the 

ability to automatically learn from the environment and applies that learning to make 

better decisions. There are a variety of algorithms that machine learning uses to iteratively 

learn, describe and improve data in order to predict better outcomes. These algorithms use 

statistical techniques to spot patterns and then perform actions on these patterns. 

 

Fig 1.1.2: ML is a subset of AI 
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ML is one of the most exciting technologies that one would have ever  come 

across. As it is evident from the name, it gives the computer that which makes it more 

similar to humans. Key to the process of machine learning is neural networks. These are 

brain-inspired networks of interconnected layers of algorithms, called neurons, that feed 

data into each other, and which can be trained to carry out specific tasks by modifying the 

importance attributed to input data as it passes between the layers. During training  of 

these neural networks, the weights attached to different inputs will continue to be varied 

until the output from the neural network is very close to what is desired, at  which point 

the network will have 'learned' how to carry out a particular task. A subset of machine 

learning is deep learning, where neural networks are expanded into sprawling networks 

with a huge number of layers that are trained using massive amounts of data. It is these 

deep neural networks that have fuelled the current leap forward in the ability  of  

computers to carry out tasks like speech recognition and computer vision. The basics of 

machine learning comprise of learning from the environment, then applying that learning 

to make decisions. In order to do this effectively, there are categories of machine learning 

algorithms that make this possible. 

 

Fig 1.1.3: Learning categories 

Supervised Learning 

In supervised learning, the objective is to come up with a mapping function (f)  

that will best describe the input data (x) to conclude the output data (Y). We know x and 

we know Y. But, we have to find the mapping function (f) that will achieve a certain level 

of performance. Then, we can apply the mapping function (f) to new data to gain similar 

results. Training data is used to find the function f. 

Y=f(x) 
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There are two types of Supervised Machine Learning problems: Classification and 

Regression depending on the type of output variable. If the output variable is categorical, 

then it is a classification problem. 

Unsupervised Learning 

Unlike Supervised Machine Learning, unsupervised machine learning does not 

assume a correct set of output “Y”. There are no outputs. The objective here is to present 

the most interesting structure that best describes the input data. 

There are two types of Unsupervised Machine Learning problems: Clustering and 

Association. 

Reinforcement Learning 

Unlike supervised ML and unsupervised ML, reinforcement learning is focused  

on finding the best path to take in a situation to maximize reward in a situation. The 

decision is made sequentially. Along each step the algorithm takes on the path to total 

reward, it will either have a positive or a negative reward. The total reward is the sum of 

all positive and negative rewards along the path. The goal is to find the best path that 

maximizes the reward. 

Deep Learning 

It is the next generation of Machine Learning. It’s a subset of Machine Learning. 

Deep Learning models can make their own predictions entirely independent of humans. 

Machine Learning models of the past still need human intervention in many cases to 

arrive at the optimal outcome. Deep Learning models use artificial neural networks. The 

design of this network is inspired by the biological neural network of the human brain. It 

analyses data with a logical structure similar to how a human would draw conclusions. 

 
 Objectives of the project 

 
The objective of our project are as follows: 

 

1. To detect whether a patient has intracranial hemorrhage, based on an CT-scan 

image of their brain. 

2. Prediction of disease can be made very efficiently and effectively. 

3. Helps us diagnose earlier and treat the patients as early as possible. 

4. Doctors can make use of these diagnosing tools to diagnose patients where the 

results will be accurate. 
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5. It reduces the death rate by using these diagnosing tools. 

6. With proper recognition and treatment, many cases of hemorrhage can be cleared 

without complications through these predictions. 

7. Evaluating Deep Learning models for automated decision making. 

 

 

 

 Problem Statement 

Intracranial Hemorrhage is a life-threatening infectious disease affecting human brain. 

They are large number of death cases as reported by World Health Organization (WHO) 

in the most populated countries. Brain CT scan images which are used to diagnose 

hemorrhage need expert radiotherapists for evaluation. Thus, developing an automatic 

system for detecting ICH would be beneficial for treating the disease without any delay 

particularly in remote areas. Due to the success of deep learning algorithms in analyzing 

medical images, Convolution Neural Networks (CNNs) have gained much attention for 

disease classification. In addition, features learned by pre-trained CNN models on large- 

scale datasets are much useful in image classification tasks. In this work, we appraise the 

functionality of pre-trained CNN models utilized as feature-extractors followed by 

different classifiers for the classification of positive and negative cases of brain 

hemorrhage. We analytically determine the optimal CNN model for the purpose. 

Statistical results obtained demonstrates that pretrained CNN models employed  along 

with supervised classifier algorithms can be very beneficial in analyzing brain CT scan 

images, specifically to detect ICH. 
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CHAPTER 2 

LITERATURE REVIEW 

 
Withthe advancement in technologies in neural networks, image processing etc. allaround the 

world and other researchers started doing research on integrating medical expertise with computer- 

aided system. Thus a lot ofresearchwas done in segmentation of brain image using MRI and CT scan 

images to diagnose brain hemorrhages in past three decades. In each year, brain hemorrhages are 

affecting 220 peopleoutofevery100000 in Asiawhile 7 peopleoutofevery100000 in West [1]. 

The statistical data shows that women are affected more than men by ratio of 3:2.R. Ganesan 

and S. Radhakrishnan (2009) had proposed segmentation of CT brain image using Genetic Algorithm 

is used to segment image. The performance is evaluated using receiving operating characteristics 

(ROC) curve analysis. ROC curve is a popular tool in medical and imaging research. The area under 

ROC curve is an important criteria for evaluating diagnostic performance that referred as Az index. The 

value of Az is 1.0, when diagnostic detection has perfect performance which means that true-positive 

(TP) rate is 100% and false- positive (FP) rate is 0%. In this work, suspicious region extracted 

fromproposed algorithm is overlapped with true abnormalityprovided in ground truth of image called 

true positive detection. An overlap means that atleast 85% of region extracted lies within the circle 

indicating true abnormality. If an overlap is less than85% of specified region, then image is considered 

as falsepositive image. Theareaunder ROCcurvewas found to be 0.93 [2]. 

In study, original images are enhanced by using Selective Median Filter and the Genetic 

Algorithm rs ranging from manual or user-assisted outlining performed by medical expert to 

fully automatic methods. Prastawa et al. (2003) has presented a approach for automatic segmentation of 

tumorsand adjoining edema fromnon-enhancing multichannelMRI [3]. 

Loncaric et al. (1997) described a method for quantitative analysis of CT images, in particular 

for determining volume of Intracerebral brain hemorrhage (ICH) which is based on fuzzy clustering, 

expert system labeling and enables automatic determination of volume of ICH region. To verify the 

system for automatic measurement of ICH regions, the scans of five patients was measured using 

conventionalplani metric method. Eachpatient had three CT scans: baseline, 1-hour scan,24-hour scan. 

Statistical significance t-tests was performed on these measurements to evaluate the 

significance of the difference of this algorithm with respect to plain metric method. The 

correlationcoefficient amongthesetwo methodswas 0.92 [4]. 

Liu et al. has presented an automated detection of CT scan slices which contain hemorrhages. 

The detection method consists of two parts. The first part splits the scan slices into encephalic 
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region and nasal cavity region. The second part focuses on encephalic region and detects abnormal 

slices. In bothparts, he had applied method by using Wavelet and Haralick texture model. In study, the 

data consists of 493 patients brain CT scans. CT slices contains various situations such as rotation, 

displacement and motion blur. Each patient has 20 to 30slices. The total number of images is 11011. 

Thetestingonover 10 thousands CT scans, the splitting accuracyand recallreaches 96% and 89%. The 

detectionhas accuracy80% andrecall88% [5]. 

Myat Mon Kyaw (2013) introduced an automated method for detection and classification of 

anabnormality (hemorrhage) or stroke in brain CT images. The image is initially pre-processed to 

remove filmartifacts and skullregion. The image is subdivided into four regions to find region that 

has possibility of inclusion of abnormal areas. Thus there is no need to search and segment 

unnecessaryregions[6]. 

Alyaa Hussein Ali et al. (2015) had proposed the detection and segmentation of hemorrhage 

stroke from brain CT images using textural analysis. In study, the thresholding segmentation 

process used to extract stroke region from CT image of brain. The median filter was used to remove 

noise from image and the statistical feature calculated using first order histogram. The first 

order histogram represents estimation of probability distribution function (PDF) for selected 

neighbourhood. The results as mean value represents white color in image. The higher mean gives 

indication that there is an abnormal part in brain. The energy gives indication about number of grey- 

level in image. When its value is low, this means that there is low number of grey-levels and 

study area is not homogeneous. Entropy is inversely proportional to energy. So the higher 

entropy means un-homogeneous texture. The skewness represents symmetry of texture around 

mean. So for the abnormal part, its value has more symmetry than normal part. The kurtosis is 

parameter that depicts the shape of histogram. The variance and standard deviation are higher for 

abnormalparts [7]. 

Vishal R. Shelke, Rajesh A. Rajwade, Dr. MayurKulkarni presented a approach for 

classification of intracranial hemorrhage. In study, the image enhancement tools and medical filtering 

was used. The thresholding technique is used to separate out suspicious hemorrhagic region of 

interest (ROI). The various morphological operations are applied before hemorrhage detection to 

get to get uniform ROI. Geometrical and textural features used as input to neural network and support 

vector machine (SVM). This algorithm is tested on different classifiers like support vector machine and 

neural network. By using support vector machine technique, precision value shown is 0.913 and 

accuracy is 0.88. [8] 

The new use ofdualenergy CT scanner whichusestwo x-rayenergylevels simultaneously for 

clinical applications has potential of redefining role of CT imaging for soft tissue segmentation 
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( Ying et al., 2006) allowing radiologist to better differentiate and isolate body  tissues  and 

fluids. [9] 

Mayank Chawla et al. (2009) presented an automated method to detect and classify an 

abnormality into acuteand chronic infarct, and hemorrhage at the slice levelof non-contrast CT images. 

The method consists of three main steps: image enhancement, detection of mid-line symmetry and 

classification of abnormal slices. A windowing operation is performed on intensity distribution 

to enhance the region of interest. Domain knowledge about the anatomical structure of the skull and 

brain is used to detect abnormalities in a rotation and translation invariant manner. A two-level 

classification scheme is used to detect abnormalities using features derived in the intensity and the 

wavelet domain. The performance of this method has been evaluated on a datasets. The dataset 

consists of volume CT data of 15 patients (6 normal and 9 abnormal- 6 infarct, 3hemorrhagic) 

cases. Number and thickness of slices vary across patients: 18-31 slices and 4.8-6mm. There 

are total 347 slices belonging to four main categories: 223normal, 40 chronic infarct, 49 acute infarct 

and 35hemorrhagic. The method gives 90% accuracy and 100%recall in detecting abnormality at 

patient levelandachievesan averageprecisionof91% andrecallat theslice level[10]. 

Mahmoud Al-Ayyoub et al. has presented an approach to detect and classifying the 

hemorrhage in CT scan of the brain. This approach consists of several stages includes image 

preprocessing, image segmentation, feature extraction and classification. In segmentation stage, Otsu 

method is used to extract hemorrhage region from image. In next step, discriminative featuresofregion 

of interest are extracted. Finally, the image is classified based on computed features of ROI. In study, 

the dataset consistsof 76 CT imagesof brain. Out ofthese, 25 images are for normal brain while 

the remaining images represent the brain that suffers from one of three type of brain hemorrhage. A 

recognition rate of 100% is attained for detecting whether brain hemorrhage exists or not. For the 

hemorrhagetype classification, morethan92% accuracy is achieved[11]. 

C. Amutha Devi and Dr. S. P. Rajagopalan has proposed a method for classifying the brain 

MRI images into stroke and non-stroke images. This method extracts features from MRI images of 

brain using water shed segmentation and Gabor filter. Feature reduction is accomplished by using 

information gain. The top 20, 40, 60, 80, 100, 120, 140 and 160 features are used for classification. 

Multilayer perception (MLP) is used for classifying the extracted features. This method consists 

of a dataset of 52 DWI scan images. Out of 52 images, 25 images are of positive stroke images. The 

best classification performance is achieved by Sigmoidal function with 80, 100 and 120 features. 

The classification of 88.46% was achieved with low rootmeans square error (RMSE). [12] 

Anju Bala has described an improved watershed image segmentation technique. Watershed 

transformation is a powerful tool for image segmentation in mathematical morphology. 
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Watershed transformation was based onedge detection algorithms and used gradient operators.But it 

suffered from over segmentation. To avoid oversegmentation image enhancement and noise removal 

techniques with Prewitt’s edge detection operator was introduced. This method showed more accurate 

segmentation results and reduced the problem of over segmentation [13]. 

Fatima et al. has presented an approach to detect brain hemorrhage in CT scan of human 

beings and classified types of Brain hemorrhages. Otsus method is used to extract hemorrhage 

region from image in segmentation then discrimination features of ROI extracted. Inclassification 

images are classified based on computed feature of ROI. Weka tool was used for classification and 

testify parts. The rate of diagnosing brain hemorrhage in detection is 100% and achieved accuracy is 

92% in classification of brain hemorrhage. [14] 

T Gong et al focused ondividing brain CT images in to regionwhere each regioncaneither be 

normal brain region or hemorrhage region. For images containing hemorrhages, the regions which do 

not include hemorrhage are treated as normal regions resulting in a highly imbalanced dataset. In this 

study, the researcher had utilized an image segmentation scheme that uses ellipse fitting, background 

removal and wavelet decomposition technique. The weighted precision and recall value for this 

approach is almost 83.6% and 88.5%[15]. 

Kailash et al described classification of brain tumors using neural network. Classification of 

MRI images was a challenging task because of variance and complexity of brain lesions. Two 

neural network techniques were used for classification of MRI brain images. Features are 

extracted using discrete wavelet transformation (DWT).Then the numbers of features were 

reduced by using principles component analysis (PCA) to the more essential features. During 

classification two classifiers were based on supervised machine learning used. One was feed forward 

artificial network and second classifier was back propagation neural network the classifier were used to 

classify the subjects as normal or abnormal MRI brain images [16] 
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CHAPTER 3 

PROPOSED METHOD 

 
 Methodology 

Convolution Neural Network (CNN) is the architecture behind computer vision 

applications. We will use Tensor Flow to build a CNN for image recognition by extracting 

main features of the image. Steps to extract main features: 

1. Convolution 

2. Max Pooling 

3. Flattening 

4. Full Connection 

Convolution: 

The convolution operation is the building block of a convolution neural network as the 

name suggests it. Now, in the field of computer vision, an image can be expressed as a 

matrix of RGB values. To complete the convolution operation, we need an image and a 

filter.Therefore, let’s consider the 6x6 matrix below as a part of an image: 

 

Fig 3.1.1: 6x6 convolution matrix 

And the filter will be the following matrix: 
 

Fig 3.1.2: 3x3 convolution filter 
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Then, the convolution involves superimposing the filter onto the image matrix, adding the 

product of the values from the filter and the values from the image matrix, which will 

generate a 4x4 convoluted layer. 

 

 

Fig 3.1.3: Feature Map 

 
 

Max Pooling: 

Pooling operation is applied to the feature map. By applying pooling 75% of the 

unwanted features are removed by extracting the maximum features from the feature  

map. Pooling avoids or prevents Overfitting and Spatial Invariance. Pooling reduces the 

overfitting of images by monitoring the performance of the model during training by 

evaluating it on both a training dataset and a holdout validation dataset. There are also 

other kind of poolings like sum pooling and mean pooling. Our main focus will be max 

pooling. 

 
Pooled Feature Map: 

The process of filling in a pooled feature map differs from the one we used to come up 

with the regular feature map. This time you'll place a 2×2 box at the top-left corner, and 

move along the row. For every 4 cells your box stands on, you'll find the maximum 

numerical value and insert it into the pooled feature map. In the figure below, for  

instance, the box currently contains a group of cells where the maximum value is 4. Just 

like in the convolution step, the creation of the pooled feature map also makes us dispose 

of unnecessary information or features. In this case, we have lost roughly 75% of the 

original information found in the feature map since for each 4 pixels in the feature  map  

we ended up with only the maximum value and got rid of the other 3. 
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Fig 3.1.4: Max Pooling 

Flattening: 

After finishing the previous two steps, we're supposed to have a pooled feature map by 

now. As the name of this step implies, we are literally going to flatten our pooled feature 

map into a column as by reducing multi dimension to single dimension. 

 

Fig 3.1.5: Flattening 

Full Connection: 

In full connection artificial neural networks and convolution neural networks collide as 

we add the former to our latter. As you see from the image below, we have three layers in 

the full connection step: 

 Input layer 

 Fully-Connected layer 

 Output layer 
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Fig 3.1.6: Full Connection 

 
 

The input layer contains the vector of data that was created in the flattening step. The 

features that we distilled throughout the previous steps are encoded in this vector. At this 

point, they are already sufficient for a fair degree of accuracy in recognizing classes. We 

now want to take it to the next level in terms of complexity and precision. 

Steps: 

We present the detailed experiments and evaluation steps undertaken to test the 

effectiveness of the proposed model. Our experiments were based on brain CT scan  

image dataset proposed in. We deployed Keras open-source deep learning framework  

with tensor flow backend to build and train the convolution neural network model. All 

experiments were run on a standard PC. 

The original dataset consists of three main folders (i.e., training, testing, and validation 

folders) and two subfolders containing Hemorrhage (H) and normal (N) brain CT scan 

images, respectively. The brain CT scan imaging was conducted as part of patient’s 

routine medical care. To balance the proportion of data assigned to the training and 

validation set, the original data category was modified. We rearranged the entire data into 

training and validation set. 

We employed several data augmentation methods to artificially increase the size and 

quality of the dataset. This process helps in solving over fitting problems and enhances 

the model’s generalization ability during training. The settings deployed in image 

augmentation are shown below: 
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Fig 3.1.7: 2D Transformation 

 
The rescale operation represents image reduction or magnification during the 

augmentation process. The rotation range denotes the range in which the images were 

randomly rotated during training, i.e., 40 degrees. Width shift is the horizontal translation 

of the images by 0.2 percent, and  height  shift  is the vertical translation of the images  by 

0.2 percent. In addition, a shear range of 0.2 percent clips the image angles in a 

counterclockwise direction. The zoom range randomly zooms the images to the ratio of 

0.2 percent, and finally, the images were flipped horizontally. 

 
For diagnosis of chest diseases Back propagation neural network (BPNN) is a multilayer 

feed forward neural network that uses a supervised learning algorithm known as error 

back-propagation algorithm. Errors accumulated at the output layer are propagated back 

into the network for the adjustment of weights depicts a conventional BPNN which 

consists of three layers: input, hidden, and output. As seen, there is no backward pass of 

computation except the operations used in training. All the functioning operations  

proceed in the forward direction during simulation. 
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Fig 3.1.8: Back propagation neural network 

 
The overall architecture of the proposed CNN model which consists of two major parts: 

the feature extractors and a classifier (sigmoid activation function). Each layer in the 

feature extraction layer takes its immediate preceding layer's output as input, and its 

output is passed as an input to the succeeding layers. The proposed architecture consists 

of the convolution, max-pooling, and classification layers combined together. The feature 

extractors comprise conv3 × 3, 32; conv3 × 3, 64; conv3 × 3, 128; conv3 × 3, 128, max-pooling layer 

of size 2 × 2, and a RELU activator between them. The output of the convolution and max- 

pooling operations are assembled into 2D planes called feature maps. 

 

 

 

 

Fig 3.1.9: Architecture of CNN 
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The classifier is placed at the far end of the proposed convolutional neural  network 

(CNN) model. It is simply an artificial neural network (ANN) often referred to as a dense 

layer. This classifier requires individual features (vectors) to perform computations like 

any other classifier. Therefore, the output of the feature extractor (CNN part) is converted 

into a 1D feature vector for the classifiers. This process is known as flattening where the 

output of the convolution operation is flattened to generate one lengthy feature vector for 

the dense layer to utilize in its final classification process. The classification layer 

contains a flattened layer, a dropout of size 0.5, two dense layers of size 512 and 1, 

respectively, a RELU between the two dense layers and a sigmoid activation function that 

performs the classification tasks. 

 

 

Implementation 

Python 

Python is a popular programming language. It was created by Guido van Rossum, and 

released in 1991.It is used for Web development (server side), Software development, 

Mathematics, System scripting. Python is an interpreted, object-oriented, high-level 

programming language with dynamic semantics. Its high-level built in data structures, 

combined with dynamic typing and dynamic binding; make it very attractive for Rapid 

Application Development, as well as for use as a scripting or glue language to connect 

existing components together. Python is simple, easy to learn syntax emphasizes 

readability and therefore reduces the cost of program maintenance. 

Python supports modules and packages, which encourages program modularity 

and code reuse. The Python interpreter and the extensive standard library are available in 

source or binary form without charge for all major platforms, and can be freely 

distributed. There is no compilation step, the edit-test-debug cycle is incredibly fast. 

Debugging Python programs is easy: a bug or bad input will never cause a segmentation 

fault. Instead, when the interpreter discovers an error, it raises an exception. When the 

program does not catch the exception, the interpreter prints a stack trace. A source level 

debugger allows inspection of local and global variables, evaluation of arbitrary 

expressions, setting breakpoints, stepping through the code a line at a time, and so on.  

The debugger is written in Python itself, testifying to Python's introspective power. On 
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the other hand, often the quickest way to debug a program is to add a few print statements 

to the source: the fast edit-test-debug cycle makes this simple approach very effective. 

Python as the best programming language for AI and ML. Python is platform independent 

and it has more flexibility. 

 
Code : 
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Model Building 

Sequential model with convolution layer, max pooling layer, flattening layer, dense layer, 

hidden layer, and drop out layer is built. 

Data Pre-processing 

As in implementation model we have created this model using CNN Sequential model by 

calling the constructor. First task is to read the dataset and perform visualizations on it to 
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get some insights about the data. We use the cv2 library for the reading the dataset and 

resize the (64*64*1) since it is RGB image. The corrupted images are not read they are 

skipped. After Data Exploration, as already the data is split into training, validation and 

testing sets and normalized, the data now is suitable for Convolution neural networks. 

 

Convolution Layer: 

The first convolution layer is our input layer. 

The first parameter is the number of convolution filters to use in the layer, 

which is set to “32”. This is also the number of neurons, or nodes that will be in this layer. 

The second parameter is the filter’s size, or the receptive field. Imagine we are 

creating a window of the size (3, 3), or a width of three and a height of three, that our 

convolution layer is restricted to looking through at any given time. 

The third parameter we will set is the activation function. Our nonlinear 

activation function is ReLu, or rectified linear unit. The ReLu function is f(x) = max (0, 

x). Therefore, all negatives are converted to zeros while all positives remain the same. 

ReLu is one of the most popular activation functions because it reduces the the vanishing 

gradient issue and is computationally cheaper to compute. This does not mean that the 

ReLu function is perfect, but it will get the job done for most applications. 

The fourth parameter is the input shape. This parameter only needs to be 

specified in the first convolution layer. After the first layer, our model can handle the rest. 

The input shape is simply the shape of the images that will be fed to the CNN. The shape 

of our input images will be (64, 64, 3) (width, height, depth). 

The final parameter is the padding, which is set to “same”. This will pad the 

input in a way that makes the output have the same length as the initial input. 

 

Max Pooling Layer: 

The max pooling layers will only have one parameter for this model. The parameter is the 

pool size, or the factor to downscale the input’s spatial dimensions. The pool size will be 

set to (2, 2), which will downscale by half each time. 
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Training 

In this model convolution layers are used with filters=32,32,64,64 and activation as 

“relu”, padding as “same”, and max pooling layers are used with pool size=(2,2),flatten 

layer to avoid overfitting. Dense layer with 2 units and activation function as “softmax”. 

 

Flatten: 

Flattening is required to convert multi-dimensional data into usable data for the fully 

connected layers. In order for the fully connected layers to work, we need to convert the 

convolution layer’s output to a 1D vector. Our convolution layers will be using 2D data 

(images). This will have to be reshaped, or flattened, to one dimension before it is fed into 

the classifier. 

 

Dense - ReLu: 

Dense layers are the fully connected layers, meaning that every neuron is connected to all 

the neurons in previous layers. We will be using 128 nodes. This also means that the fully 

connected layer with have an output size of 128. For this fully connected layer, the ReLu 

activation function will be used. 

 

Dense - Softmax: 

Our final fully connected layer will use the softmax function. Our problem involves three 

classes: Pneumonia, normal and negative. This is a categorical classification problem 

where softmax can be used to return a probability over the C classes for each image. 

 

We can now configure the model using the compile method from Keras. 

The first argument is the optimizer which will be set to “adam”. The adam 

optimizer is one of the most popular algorithms in deep learning right now. Adam is a 

replacement optimization algorithm for stochastic gradient descent for training deep 

learning models. It provides an optimization algorithm that can handle sparse gradients on 

noisy problems. 
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The second argument is the loss function. This model will use  the categorical 

cross entropy loss function. Also called Softmax Loss. It is Softmax activation plus a 

Cross Entropy loss. If we use this loss, we will train a CNN to output a probability over 

the C classes for each image. It is used for multi-class classification. 

 

Fig 3.2.1: Softmax Activation 

 
 

Data Loading 

Data is loaded using CV2 package in python. For loading the images from the dataset. 

The dataset consists of two folders test set, train set. 

 
 

Training the model: 
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The   next   step    is    to    train    the    model.    This    will    be    done    using  

the fit_generator() method from Keras. This will train the model on batches of data that 

are generated from the training set. 

 

 The first argument is the steps per epoch. This will be set to 200. The steps per 

epoch will tell the model the total number of batches of samples to produce from 

the generator before concluding that specific epoch. 

 The second argument is the number of epochs, or training iterations. The Keras 

documentation states that an epoch is defined as iteration over the entire data 

provided, as defined by steps_per_epoch. 

 The third argument is the validation data the model will use. The  model will not 

be trained on the validation data, but this will help measure the loss at the end of 

every epoch. 

 The final argument is the validation steps. Our validation data is coming from a 

generator, so the number of batches of samples to produce from the generator 

must be set, similar to the steps per epoch. 

 

 Data Preparation 

There are some popular websites from were we can collect the datasets. 

data.gov.in 

Open Government Data (OGD) Platform India or data.gov.in is a platform for 

supporting open data initiative of Government of India. This portal is a single-point 

access to datasets, documents, services, tools and applications published by ministries, 

departments and organizations of the Government of India. It combines and expands the 

best features of India government's India.gov.in and the U.S. government's data.gov 

project. 

Kaggle 

Kaggle keeps enterprises operational and enables strategic projects to go live 

predictably. It provides operational advantages, empowering our customers to succeed. It 

solves your complex data challenges that other partners cannot. It maximizes the value 

from your enterprise data assets wherever they’re held. It is enterprise data specialists. 
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UCI 

The UCI Machine Learning Repository is a collection of databases, domain 

theories, and data generators that are used by the machine learning community for the 

empirical analysis of machine learning algorithms. The archive was created as an ftp 

archive in 1987 by David Aha and fellow graduate students at UC Irvine. Since that time, 

it has been widely used by students, educators, and researchers all over the world as a 

primary source of machine learning data sets. As an indication of the impact of the 

archive, it has been cited over 1000 times, making it one of the top 100 most cited  

"papers" in all of computer science. The current version of the web site was designed in 

2007 by Arthur Asuncion and David Newman,  and  this  project  is  in  collaboration  

with Rexa.info at the University of Massachusetts Amherst. Funding support from the 

National Science Foundation is gratefully acknowledged. 

The UCI Machine Learning Repository is a collection of databases, domain theories, and 

data generators that are used by the machine learning community for the empirical 

analysis of machine learning algorithms. 

Many people deserve thanks for making the repository a success. Foremost among them 

are the donors and creators of the databases and data generators. Special thanks should 

also go to the past librarians of the repository: David Aha, Patrick Murphy, Christopher 

Merz, Eamonn Keogh, Cathy Blake, Seth Hettich, and David Newman. 

UCI is the great repository of 100s of datasets from the University of California, Schoolof 

Information and Computer Science. It classifies the datasets by the type of machine 

learning problem. You can find datasets for univariate and multivariate time-series 

datasets, classification, regression or recommendation systems. 

 

The first portion of the code will be dedicated to preparing the data. This section will 

be less about the details than the actual building of the model. Data Preparation section 

consists of separate file called rsna intracranial hemorrhage dataset for later importing and 

predicting hemorrhage section. 

 

Here we are setting the path of the brain CT scan folder for later use. We are then 

printing out the directories within the hemorrhage folder. Notice that the folder is split  

into two subfolders: test, train. Each folder contains brain CT scan images that we will 

need to use for training and testing. 

http://rexa.info/
https://archive.ics.uci.edu/ml/datasets.html
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Next, we will set the paths for each folder. We can use the “path” variable we set 

earlier and concatenate that with each subfolder’s name. We will then want to see the 

contents   of    the    training    folder.    To    view    the    directories,    we    will    use  

the listdir() function for the training folder, then print the results. 

 

We can then take our training folder and set the paths to each class. In this case, we 

have three classes: the normal images, pneumonia images and negative images. If we 

want to visualize images that are specifically “normal” or “hemorrhage”, then we will 

create a variable that contains the path to these images for later reference. Now that we 

have split the training folder into normal, hemorrhage, and negative we can pull all of the 

images out of each class. The images in this dataset are all jpeg images, so for each path 

we will add .jpeg at the end to make sure we are pulling out the images. This images 

there are 5 different kinds of hemorrhage were we can differentiate one stage to another. 

 

 

 
Brain CT scan images of person suffering from hemorrhage: 
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Brain CT scan images of a normal person: 
 

 

 

  
 
 

We will be using the ImageDataGenerator() class from Keras for our data augmentation. 

Data augmentation helps us to expand our training dataset. The more training data and the 

more variety the better. With more training data and with slightly manipulated data, over 

fitting becomes less of a problem as our model has to generalize more. 

 

 The first step is to rescale our data. Rescaling images is a common practice 

because most images have RGB values ranging from 0-255. These values are too 

high for most models to handle, but by multiplying these values by 1/255, we can 

condense each RGB value to a value between 0-1. This is much easier for our 

model to process. 

 Next we have shear_ range which will randomly apply shear mapping, or shear 

transformations to the data. The value “0.2” is the intensity, or shear angle. 

 Zoom_range is also set to “0.2”. This is for randomly zooming in onthe images. 

 Horizontal flip is set to “True” because we want to randomly flip half of the 

images in our dataset. 
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This is where we rescale our test set. The test set does not need all of the same 

transformations applied to the training data. Only the training data can be manipulated to 

avoid over fitting. The test set must be the original images to accurately predict 

pneumonia. 

 

Now we will take the path of our test, train, and validation folders and generate batches of 

augmented data using flow_from_directory() from Keras. 

 

 The first argument will be the directory to pull from. 

 The second argument is the target size or the dimensions of the images after they 

are resized. 

 The third argument is class_mode, which is set to categorical. 

 
Logic for user interface using TkInter: 
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CHAPTER-4 

RESULTS AND DISCUSSION 

 
Results: 

The primary goal of our transferring learning approach was to correctly diagnose 

hemorrhage among normal CT scan images. For this we prepared all of the models as 

shown above and trained them separately. We performed training and testing using a 

system. For training, we used the Adam optimizer and the cross-entropy loss function. 

The learning rate is started from the value of 0.001 and is reduced by 2 after every three 

epochs. 

 

This is the output for the person who is in normal stage. 
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We train our model with 1000 images with the brain CT scan images of a normal person 

and a person suffering with hemorrhage. Our model, convolution neural network that 

inputs a brain CT scan images and outputs the prediction of whether the brain consisting 

of hemorrhage or not. We use dense connections and normalization to make the 

optimization. We label images that are normal and henorrhage as positive  examples 

where other images are taken as negative examples. 

 

 
 

Here we can observe the accuracy values while each epoch is validating. 

 

 

 
Discussion: 

We developed a model to detect and classify hemorrhage from CT scan images 

taken with high validation accuracy. The next step involves the identification and 

classification of images by the convolution neural network framework, which extracts 

features from the images and classifies them. Due to the effectiveness of the trained CNN 

model for identifying hemorrhage from brain CT scan images, the validation accuracy of 

our model was significantly higher when compared with other approaches. To affirm the 

performance of the model, we repeated the training process of the model several times, 

each time obtaining the same results. To validate the performance of the trained model on 

different brain CT scan image sizes, we varied the sizes of the training and validation 

dataset and still obtained relatively similar results. This will go a long way in improving 
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the health of at-risk in energy-poor environments. The study was limited by depth of data. 

With increased access to data and training of the model with radiological data from 

patients and non-patients in different parts of the world, significant improvements can be 

made. 
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CHAPTER-5 

CONCLUSION 

 
 CONCLUSION 

Brain images can be detected by MRI, CT scan etc., but they are not suitable for the proper 

diagnosis of brain hemorrhage. Various diagnosis techniques for brain hemorrhage were invented. 

Some  of  them  required  high  segmentation,  noise  removal,  accuracy,  etc.  In   this project, 

these problems are overcome by using convolutional neural network which are advanced in 

terms of accuracy, speed and robustness. This document includes the survey of applications of 

intelligent computing techniques for diagnostic sciences in biomedical image classification. The 

various features using the computing techniques have been detected with their advantages and 

limitations and hence it provides a better framework for development of emerging medical systems, 

enabling the better delivery of healthcare with cost effectiveness. 

 
 FUTURE SCOPE 

By using this model, we can easily predict the patient is normal or suffering with 

hemorrhage. We can further modify it by extending to know the stage of the hemorrhage 

and the exact location of the hemorrhage . 



Intracranial Hemorrhage Prediction 

34 
Gudlavalleru Engineering College 

 

 

 

 
 

BIBLOGRAPHY 

 
 

[1] U. Balasooriyaand M. U. S. Perera, “Intelligent BrainHemorrhage Diagnosis Using Artificial 

Neural Networks”, IEEE Business, Engineering and Industrial Applications Colloquium 

(BEIAC), 2012. 

 

[2] Ganesan, R., Radhakrishnan, S. [2009].Segmentationof Computed TomographyBrain Images 

Using Genetic Algorithm. International Journal of Soft Computing, 4[4], 157-161. 

 
[3] Prastawa et al. [2003]. A brain tumor segmentation framework based onoutlier detection. 
Medical Image Analysis 8, p275-283. 

 

[4] Loncaricand Kovacevic,[1997]. Quantitative intracerebralbrain hemorrhageanalysis. 

 

[5] Liu et al. [2009]. Hemorrhage Slices Detection inBrain CT Images. In PatternRecognition, 2008. 

ICPR2008. 19thInternationalConferenceon.Tampa, FL , 23 January 2009. IEEE. 1-4. 

 

[6] Myat Mon Kyaw,[2013]. Computer AidedDetectionsystemFor Hemorrhage Contained Region. 

International Journal of ComputationalScience and Information Technology (IJCSITY). 

 

[7] Alyaa Hussein Ali, Shahad Imad Abdulsalam,Ihsaan Subhi Nema [2015]. Detection And 

Segmentationof Hemorrhage stroke Using TexturalAnalysison Brain CT images. International 

Journalof Soft Computing and Enginneering (IJSCE),ISSN:2231-2307. 

 

[8] Vishal R. Shelke, Rajesh A. Rajwade, Dr. MayurKulkarni [2013]. Intelligent Acute 

BrainHemorrhage Diagnosis System. Proc. Of Int. conf.on Advancesin ComputerScience, 

AETACS. 

 

[9] Ying Z.,R.Naiduand C.R. Crowford, 2006. DualEnergyComputed TomographyFor 

ExclusiveDetection. J. X– RaySci. Technol.,14: 235-256. 



35 

 

 

[10] Mayank Chawlaet. Al., A Method forAutomatic Detectionand Classificationof 

Strokefrom Brain CT Images.31st Annual International Conferenceof the IEEE 

EMBS, 

Minneapolis, Minnesita, USA,Sepember 2009. 

 

[11] Mahmoud Ai-Ayyoub, Duaa Alawad, KhaldunAl-Darabsahand Inad Aljarrah, 2013. 
AutomaticDetection and Classification of Brain Hemorrhages. WSEAS 

Transactions on Computers, E-ISSN: 2224-2872, October 2013. 
 

[12] C. Amutha Devi and Dr. S. P. Rajagopalan[2013]. Brain Stroke Classification 

Based on Multilayer PerceptronUsing Watershed Segmentand Gabor Filter. Journal of 

Theoretical and Applied Information Technology,ISSN: 1992-8645. 

 

[13] Anju Bala, An Improved Watershed Image Segmentation Technique using 

MATLAB. International Journal of Scientific and Enginnering Research, 

Volume 3; Issue 6, June 2012. 

 

[14] Fatima, Sridevi M., Saba Naazand KauserAnjum,[2015]. Diagnosisand Classification 

of Brain Hemorrhage Using CAD System.NCRIET-2015 and Indian J. Sci. Res. 12(1): 

121-125,2015. 

 

[15] T. Gong, R. Liu, C. L. Tan, N. Farzad, C. K.Lee, B. C. Pang, Q. Tian, S. Tangand Z. 

Zhang. Classification of CT Brain Images of Head Trauma.In Proceedings of the 

2nd IAPR internationall conference on Pattern Recognition In 

Bioinformatics,PRIB’07, pages 401- 408,2007. 

 

[16] D. Kailash Kharat, Pradyumna and B. Nagori. Brain Tumor Classification 

Using Neural Network Based Methods, Internaional Journal ofComputer Science 

and Informatics. ISSN (PRINT):2231-5292, Vol-1, Iss-4,2012. 



36 

 

 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 
Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 



 

 

PROJECT PROFORMA 
 

 

 

Classification 
of 
Project 

Application Product Research Review 

√    

 

Note: Tick Appropriate category 
 

 

 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 
PSO 

1 

PSO 

2 

CO1 3 3 1 
    

2 2 2 
   

1 1 

CO2 3 3 3 3 3 
  

2 2 2 
 

1 
 

3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2 
  

3 
 

CO4 2 
 

1 
 

3 
   

3 3 2 2 
 

2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 
 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) 

mapped 
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ABSTRACT 

Objective: To identify the patient is suffering from hemorrhage or not based on the CT scan images of the patient. 

Intracranial hemorrhage, bleeding that occurs inside the cranium, is a serious health problem requiring rapid  

and often intensive medical treatment. For example, intracranial hemorrhages account for approximately 10% of 

strokes in the U.S., where stroke is the fifth-leading cause of death. Identifying the location and type of any 

hemorrhage present is a critical step in treating the patient. Diagnosis requires an urgent procedure. When a 

patient shows acute neurological symptoms such as severe headache or loss of consciousness, highly trained 

specialists review medical images of the patient’s cranium to look for the presence, location and type of 

hemorrhage. The process is complicated and often time consuming. 

Keywords: Brain computed tomography images, Convolutional neural network, Head, Intacranial hemorrhage , 

machine learning approach, 

Abbreviations 

AI Artificial intelligence 
ANN Artificial neural network 

AUC Area under the curve 

CNN Convolutional neural network 

CPH Cerebral parenchymal hemorrhage 

CT Computed tomography 

EDH Epidural hemorrhage 

FC Fully connected 

ICH Intracranial hemorrhage 

IVH Intraventricular hemorrhage 

ROC Receiver operating characteristic 

SAH Subarachnoid hemorrhage 

SDH Subdural hemorrhage 
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I. INTRODUCTION 

Intracranial hemorrhage (ICH) is a critical 

disease that may lead to severe disability or death. 

ICH is a serious medical emergency because the 

buildup of blood within the skull can lead to 

increases in intracranial pressure, which can crush 

delicate brain tissue or limit its blood supply. Severe 

increases  in  intracranial  pressure   (ICP)   can 

cause brain herniation, in which parts of the brain 

are squeezed past structures in the skull. It could be 

caused by various reasons ranging from trauma, 

vascular disease to congenital development. 

According to the bleeding location, ICH can be 

further classified as epidural hemorrhage (EDH), 

subdural hemorrhage (SDH), subarachnoid 

hemorrhage (SAH), cerebral parenchymal 

hemorrhage (CPH), and intraventricular hemorrhage 

(IVH). The degrees of severity and interventions 

vary with bleeding types. Computed tomography 

(CT) is a well-known non-invasive and effective 

imaging approach to detect ICH. Hemorrhage can be 

recognized on non-contrast CT since blood has 

slightly higher density (Hounsfield unit, HU) than 

other brain tissues but lower than that of bones. The 

accurate diagnosis of bleeding becomes critical for 

clinicians to take clinical interventions. In addition, 

evaluation of head CT is often needed for patients at 

emergency departments after working hours. In most 

clinical centers, initial interpretations of head CT is 

usually provided by junior radiologists, radiology 

trainees, or emergency physicians in order to give 

necessary care to clinically significant patients. The 

initial interpretations will be reviewed later by 

senior or more-experienced radiologists. Risk  

factors in the recent population-based meta-analysis 

showed that risk factors for ICH include male sex, 

older age, and Asian ethnicity. ICH is twice as 

frequent in low-to-middle income countries 

compared to high-income countries. In the United 

States, several studies have shown that the incidence 

of ICH is greater in African Americans and 

Hispanics than in whites . The most important risk 

factors for ICH include hypertension (HTN) and 

cerebral amyloid angiopathy (CAA). HTN-related 

ICH is more likely to occur in deep structures, and 

the risk of ICH increases with increasing blood 

pressure values. CAA tends to occur in association 

with advanced age, and CAA-related ICH tends to 

occur in lobar regions. The acute presentation of 

ICH can be difficult to distinguish from ischemic 

stroke. Symptoms may include headache, nausea, 

seizures and focal or generalized neurologic 

symptoms. Findings such as coma, headache, 

vomiting, seizures, neck stiffness and raised 

diastolic blood pressure increase the likelihood of 

ICH compared to ischemic stroke, but only neuro 

imaging can provide a definitive diagnosis. Other 

risk factors for ICH include: a)Alcohol intake: This 

risk appears to be dose-dependent, with a higher risk 

of ICH among those with a higher daily alcohol 

intake. Acute changes in blood pressure during 

ingestion and withdrawal, effects on platelet 

function and coagulation, and dysfunction of the 

vascular endothelium may account for this risk. b) 

Cholesterol: Low levels of total serum cholesterol 

are risk factors for ICH (in contrast to ischemic 

stroke, for which high cholesterol levels are a risk). 

c) Genetics: The gene most strongly associated with 

ICH is the Apolipoprotein E (APOE) gene and its ε2 

and ε4 alleles. The presence of the ε2 allele was 

recently also linked to hematoma expansion. d) 

Anticoagulation: Oral anticoagulants are widely 

used as prophylaxis in patients with a trial 

fibrillation and other cardiovascular and 

prothrombotic states. The annual risk of ICH in 

patients taking were far in ranges from 0.3 to 1.0% 

per patient-year with a significantly increased risk 

when the INR is >3.5. e) Drug abuse: 

Sympathomimetic drugs, such as cocaine, are risk 

factors for ICH, and patients actively using cocaine 

at the time of their ICH have significantly more 

severe presentations and worse outcomes. 

As of late, Convolution Neural Networks 

(CNN) is utilized in different medical systems and a 

profound learning model that empowers detection of 

hemorrhage more accurately. Deep learning (DL) is 

a technique of extricating patterns from information 

through an artificial neural network (ANN) with 

countless interconnected units so as to perform real 

world complex assignments particularly identified 

with images. The profound learning is picked as an 

extremely normal application in the field of clinical 

radiology as the diagnosis process as it depends on 

extracting valuable data from pictures. Some of the 

time, the profound learning based frameworks 

i.e.,deep learning based systems perform superior to 

human in term of precision in design 

acknowledgment. 

II. MATERIALS AND METHODS 

This paper suggests a Deep Learning based 

Convolution Neural Network(CNN) model with the 

following contributions: 

1. To detect whether a patient has 

intracranial hemorrhage, based on an 

CT-scan images of their brain. 

2. Prediction of disease can be made very 

efficiently and effectively. 

3. Helps us diagnose earlier and treat the 

patients as early as possible. 

4. Doctors can make use of these 

diagnosing tools to diagnose patients 

where the results will be accurate. 

5. It reduces the death rate by using these 

diagnosing tools. 
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6. With proper recognition and treatment, 

many cases of hemorrhage can be 

cleared without complications through 

these predictions. 

7. Evaluating Deep Learning models for 

automated decision making. 

 

 

 

 

 Proposed System: 

Convolution Neural Network (CNN) is the design 

behind computer vision applications. We will utilize 

Tensor Flow to build a CNN for image recognition 

by considering fundamental highlights of the 

picture. Steps to extricate principle highlights: 

 

1. Convolution 

2. Max Pooling 

3. Flattening 

4. Full Connection 

 

Convolution: 

The convolution activity is the basic step of a 

convolution neural system as the name proposes it. 

Presently, in the field of PC vision, a picture can be 

presented as a matrix of RGB values. To finish the 

convolution activity, we need a picture and a filter. 

The convolution includes superimposing the channel 

onto the picture network, including the result of the 

qualities from the channel and the qualities from the 

picture lattice.The result of this first step is feature 

map. 

 

Max Pooling: 

Pooling operation is applied to the feature map. By 

applying pooling 75% of the unwanted features are 

removed by extracting the maximum features from 

the feature map. Pooling avoids or prevents 

Overfitting and Spatial Invariance. Pooling 

decreases the overfitting of pictures by observing the 

working status of the model during training by 

assessing it on both a trained dataset and a holdout 

approval dataset. There are likewise other sort of 

poolings like sum pooling and mean pooling. Our 

primary center will be max pooling. 

Flattening: 

In the wake of completing the past two stages, we 

should have a pooled feature map at this point. As 

the name of this step suggests, we are actually going 

to smooth our pooled feature map into a single 

column as by diminishing multi dimension pooled 

feature map to single dimension. 

Full Connection: 

In full connection artificial neural networks and 

convolution neural networks collide as we add the 

former to our latter. 

 

 
 

Fig 1: Steps involved in Convolution Neural 

Networks(CNN) 

 

 Implementation: 

Deployed in Keras open-source deep 

learning framework with tensor flow backend to 

build and train the convolution neural network 

model. All experiments were run on a standard PC. 

Steps: 

1) Input : Brain CT scan images. 

Output : Prediction ( Normal, 

Hemorrhage, Negative) 

2) Intialize the model by calling constructor. 

3) Add convolution layer 

Parameters in Conv2D are 

 No. of feature detectors 

 Size of the feature detector 

 Input shape 

 Activation function. 

4) Add pooling layer 

Parameters in MaxPooling2D 

 Pool size 

5) Add flattening layer 

6) Add hidden layer 

Parameters in hidden layer are 

 Intialization 

 Activation function 

 Output dimensions 

7) Add output layer 

Parameters in hidden layer are 

 Intialization 

 Activation function 

 Output dimensions 

8) Compile the model 

Pre-process the images using Image Data 

Generator 

Apply the operations like rescaling, 

shearing, flipping and zooming. 

9) Train and test the model using 

flow_from_directory () method 

Parameters are 

http://www.joics.org/
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 Path of the dataset 

 Target size 

 Batch size 

 Class mode 

10) Save the model with extension .h5 

 

III. RESULTS AND DISCUSSION 

With the advancement in technologies in neural 

networks, image processing etc. all around the world 

and other researchers started doing research on 

integrating medical expertise with computer-aided 

system. Thus a lot of research was done in 

segmentation of brain image using MRI and  CT 

scan images to diagnose brain hemorrhages in past 

three decades. In each year, brain hemorrhages are 

affecting 220 people out of every 100000 in Asia 

while 7 people out of every 100000 in West [1]. 

The statistical data shows that women are 

affected more than men by ratio of 3:2. Ganesan and 

S. Radhakrishnan (2009) had proposed segmentation 

of CT brain image using Genetic Algorithm is used 

to segment image. The performance is evaluated 

using receiving operating characteristics (ROC) 

curve analysis. ROC curve is a popular tool in 

medical and imaging research. The area under ROC 

curve is an important criteria for evaluating 

diagnostic performance that referred as A-z index. 

The value of Az is 1.0, when diagnostic detection 

has perfect performance which means that true- 

positive (TP) rate is 100% and false- positive (FP) 

rate is 0%. In this work, suspicious region extracted 

from proposed algorithm is overlapped with true 

abnormality provided in ground truth of image 

called true positive detection. An overlap means that 

at least 85% of region extracted lies within the circle 

indicating true abnormality. If an overlap is less than 

85% of specified region, then image is considered as 

false positive image. The area under ROC curve was 

found to be 0.93 [2]. 

In study, original images are enhanced by 

using Selective Median Filter and the Genetic 

Algorithm rs ranging from manual or user-assisted 

outlining performed by medical expert to fully 

automatic methods. Prastawa et al. (2003) has 

presented a approach for automatic segmentation of 

tumors and adjoining edema from non-enhancing 

multichannel MRI [3]. 

 
Loncaric et al. (1997) described a method 

for quantitative analysis of CT images, in particular 

for determining volume of intra-cerebral brain 

hemorrhage (ICH) which is based on fuzzy 

clustering, expert system labeling and enables 

automatic determination of volume of ICH region. 

To verify the system for automatic measurement of 

ICH regions, the scans of five patients was measured 

using conventional plani metric method. Each 

patient had three CT scans: baseline, 1-hour scan, 

24-hour scan. Statistical significance t-tests was 

performed  on  these  measurements  to  evaluate  

the significance of the difference of this algorithm 

with respect to plain metric method. The correlation 

coefficient among these two methods was 0.92 [4]. 

 
Liu et al. has presented an automated 

detection of CT scan slices which contain 

hemorrhages. region and nasal cavity region. The 

second part focuses on encephalic region and detects 

abnormal slices. In both parts, he had applied 

method by using Wavelet and Haralick texture 

model. In study, the data consists of 493 patients 

brain CT scans. CT slices contains various situations 

such as rotation, displacement and motion blur. Each 

patient has 20 to 30slices. The total number of 

images is 11011. The testing on over 10 thousands 

CT scans, the splitting accuracy and recall reaches 

96% and 89%. The detection has accuracy 80% and 

recall 88% [5]. 

 
Myat Mon Kyaw (2013) introduced an 

automated method for detection and classification of 

an abnormality (hemorrhage) or stroke in brain CT 

images. The image is initially pre-processed to 

remove film artifacts and skull region. The image is 

subdivided into four regions to find region that has 

possibility of inclusion of abnormal areas. Thus 

there is no need to search and segment unnecessary 

regions [6]. 

 
Kailash et al described classification of 

brain tumors using neural network. Classification of 

MRI images was a challenging task because of 

variance and complexity of brain lesions. Two 

neural network techniques were used for 

classification of MRI brain images. Features are 

extracted using discrete wavelet transformation 

(DWT).Then the numbers of features were reduced 

by 

using principles component analysis (PCA) to the m 

ore essential features. During classification two 

classifiers were based on supervised machine 

learning used. One was feed forward artificial 

network and second classifier was back propagation 

neural network the classifier were used to classify 

the subjects as normal or abnormal MRI brain 

images [16] 

 

 

This section briefs about performance of 

the proposed approach in term of prediction 

accuracy of the hemorrhage. We developed a model 

to detect and classify hemorrhage from brain CT 

scan images at high validation accuracy. The 
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algorithm begins by transforming brain hemorrhage 

images into sizes smaller than the original. The next 

step involves the identification and classification of 

images by the convolution neural network 

framework, which extracts features from the images 

and classifies them. 
 

Fig 2: CT Scan images of normal and 

affected person. 

Due to the effectiveness of the trained CNN model 

for identifying hemorrhage in brain CT scan  

images, the validation accuracy of our model was 

significantly higher when compared with other 

approaches. To affirm the performance of the model, 

we repeated the training process of the model 

several times, each time obtaining the same results. 

To validate the performance of the trained model on 

different chest X-ray image sizes, we varied the 

sizes of the training and validation dataset and still 

obtained relatively similar results. We trained our 

model with a maximum of 100 epochs and obtained 

an accuracy of about 93%. 

True Positive Rate (Sensitivity) : 

True Positive Rate is defined as TP/ 

(FN+TP). True Positive Rate corresponds to the 

proportion of positive data points that are correctly 

considered as positive, with respect to all positive 

data points. 

False Positive Rate (Specificity): 

False Positive Rate is defined as FP / 

(FP+TN). False Positive Rate corresponds to the 

proportion of negative data points that are 

mistakenly considered as positive, with respect to all 

negative data points. 

 

 
 

Fig 3: Plot between Epochs and Accuracy. 

 

 
IV. CONCLUSION 

Brain images can be detected by MRI, CT scan etc, 

but they are not suitable for the proper diagnosis of 

brain hemorrhage. Various diagnosis techniques for 

brain hemorrhage were invented. Some of them 

required high segmentation, noise removal, 

accuracy. In this paper, these problems are  

overcome by using convolutional neural network 

which are advanced in terms of accuracy, speed and 

robustness. This paper indicates the survey of 

applications of intelligent techniques for diagnostic 

sciences in biomedical image classification. The 

various features using the computing techniques 

have been detected with their advantages and 

limitations and hence it provides a better framework 

for development of emerging medical systems, 

enabling the better delivery of healthcare with cost 

effectiveness. 

 
V. FUTURE SCOPE 

The proposed method may be extended as a 

generalized automatic system to assist medical 

professionals by localizing the region of interest 

(ROI) like pnemonia, cancerous cell, kidney and 

gallbladder stone etc. 
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ABSTRACT 

Routing is an essential part in the wireless sensor networks. Since Routing is the major 

issue in Networking for transmission the protocols used for routing need to designed such 

that they should be efficiently working.  Efficiency is in terms of Energy and Delivery of 

packets. RPL protocol is also designed with the aim of making these two parameters efficient. 

Even then it contains some drawbacks.  Trickle Algorithm is designed with a goal to reduce 

the drawbacks in RPL.  Trickle algorithm is used in Routing Protocol for Low power and 

lossy networks for creation of routes between nodes in the network. Unfortunately still there 

are some downsides for Trickle algorithm, which made design of several algorithms analysing 

different drawbacks. In our project on analysing different types of  trickle  algorithms  and  

locating  the  drawbacks  in  every  algorithm a new algorithm is designed which helps in 

reduction of the drawbacks that are found. This novel algorithm is a design made from the 

study of Trickle-I and Elastic Trickle algorithms. The introduction of this algorithm along 

with the simulation results is done using Cooja Simulator. The Simulation of the algorithm 

that is newly designed is done by assuming a network with different count of nodes and 

comparing the results with the previously introduced Trickle algorithm. 
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CHAPTER-1 

INTRODUCTION 

1.1 INTRODUCTION 

 
Low Power and Lossy Networks (LLNs) are composed by nodes with constrained 

energy, memory, and processing capacity, so the interconnections of nodes in LLNs have the 

features of high packet loss rate, low data rates, and instability. Wireless Sensor Networks 

(WSNs) are a kind of LLN in which nodes collect data from sensors and send it to the base 

stations or sinks. WSNs play an important role in remote data collecting systems because the 

nodes in WSNs have an advantage of small size, low energy consumption, and easy 

networking in various fields. 

Large amount of data in WSNs brings a huge challenge to the node energy 

consumption. Usually, because most of the data are forwarded to the root, the nodes consume 

more energy when they are located near the root. However, the data generated by nodes are 

similar when they get close. Sometimes need not to get all of the data which sensor nodes 

have collected. 

1.1.1 RPL PROTOCOL 
 

RPL (Routing Protocol for Low-Power and Lossy Networks) is a routing protocol for 

wireless networks with low power consumption and generally susceptible to packet loss. It is 

a proactive protocol based on distance vectors and operates on IEEE 802.15.4, optimized for 

multi-hop and many-to-one communication, but also supports one-to-one messages. 

RPL can support a wide variety of link layers, including those with limitations, with 

potential losses or that are used in devices with limited resources. This protocol can quickly 

create network routes, share routing knowledge and adapt the topology in an efficient way. 

1.1.2 RPL DESIGN PRINCIPLES 

 
A network may run multiple instances of RPL concurrently. Each such instance 

may serve different and potentially antagonistic constraints or performance criteria. In order 

to be useful in a wide range of LLN application domains, RPL separates packet processing 

and forwarding from the routing optimization objective. Examples of such objectives include 

minimizing energy, minimizing latency, or satisfying constraints. 



Design and Implementation of a Novel trickle algorithm for improvement of RPL protocol 

Gudlavalleru Engineering College 2 

 

 

 

RPL operations require bidirectional links. In some LLN scenarios, those links may 

exhibit asymmetric properties. It is required that the reachability of a router be verified  

before the router can be used as a parent. RPL expects an external mechanism to be triggered 

during the parent selection phase in order to verify link properties and neighbor reachability. 

Neighbor Unreachability Detection (NUD) is such a mechanism, but alternates are possible, 

including Bidirectional Forwarding Detection (BFD). In a general fashion, a detection 

mechanism that is reactive to traffic is favoured in order to minimize the cost of monitoring 

links that are not being used. 

RPL also expects an external mechanism to access and transport some control 

information, referred to as the "RPL Packet Information", in data packets. The RPL Packet 

Information is defined and enables the association of a data packet with a RPL Instance and 

the validation of RPL routing states. The RPL is an example of such mechanism. The 

mechanism is required for all packets except when strict source routing is used, which by 

nature prevents endless loops and alleviates the need for the RPL Packet Information. Future 

companion specifications may propose alternate ways to carry the RPL Packet Information  

in the IPv6 packets and may extend the RPL Packet Information to support additional 

features. 

RPL provides a mechanism to disseminate information over the dynamically  

formed network topology. This dissemination enables minimal configuration in the nodes, 

allowing nodes to operate mostly autonomously. This mechanism uses Trickle to optimize  

the dissemination. In some applications, RPL assembles topologies of routers that own 

independent prefixes. Those prefixes may or may not be aggregatable depending on the 

origin of the routers. A prefix that is owned by a router is advertised as on-link. 

RPL also introduces the capability to bind a subnet together with a common prefix 

and to route within that subnet. A source can inject information about the subnet to be 

disseminated by RPL, and that source is authoritative for that subnet. Because many LLN 

links have non-transitive properties, a common prefix that RPL disseminates over the subnet 

must not be advertised as on-link. In particular, RPL may disseminate IPv6 Neighbor 

Discovery (ND) information such as the Prefix Information Option (PIO) and the Route 

Information Option (RIO). 

ND information that is disseminated by RPL conserves all its original semantics for 

router to host, with limited extensions for router to router, though it is not to be confused with 

routing advertisements and it is never to be directly redistributed in another routing protocol. 

A RPL node often combines host and router behaviors. As a router, the RPL node may 
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advertise the information from the options as required for the specific link, for instance, in an 

ND Router Advertisement (RA) message, though the exact operation is out of scope. 

1.1.3 SECURITY PROVIDED BY RPL PROTOCOL 

RPL supports message confidentiality and integrity. It is designed such that link- 

layer mechanisms can be used when available and appropriate; yet, in their absence, RPL can 

use its own mechanisms. RPL has three basic security modes. 

 In the first, called "unsecured", RPL control messages are sent without any additional 

security mechanisms. Unsecured mode does not imply that the RPL network is 

unsecure: it could be using other present security primitives (e.g., link-layer security) 

to meet application security requirements. 

 In the second, called "preinstalled", nodes joining a RPL Instance have preinstalled 

keys that enable them to process and generate secured RPL messages. 

 The third mode is called "authenticated". In authenticated mode, nodes have 

preinstalled keys as in preinstalled mode, but the preinstalled key may only be used to 

join a RPL Instance as a leaf. 

Joining an authenticated RPL Instance as a router requires obtaining a key from an 

authentication authority. The process by which this key is obtained is out of scope for this 

specification. Note that this specification alone does not provide sufficient detail for a RPL 

implementation to securely operate in authenticated mode. For a RPL implementation to 

operate securely in authenticated mode, it is necessary for a future companion specification to 

detail the mechanisms by which a node obtains/requests the authentication material (e.g., key, 

certificate) and to determine from where that material should be obtained. 

1.1.4 TERMINOLOGIES USED IN DODAG 

 DAG: Directed Acyclic Graph. A directed graph has the property that all edges are 

oriented in such a way that no cycles exist. All edges are contained in paths oriented 

toward and terminating at one or more root nodes. 

 DODAG root: A DODAG root is the DAG root of a DODAG. The DODAG root 

may act as a border router for the DODAG; in particular, it may aggregate routes in 

the DODAG and may redistribute DODAG routes into other routing protocols. 

 Virtual DODAG root: A Virtual DODAG root is the result of two or more RPL 

routers, for instance, 6LoWPAN Border Routers (6LBRs), coordinating to 

synchronize DODAG state and act in concert as if they are a single DODAG root 

(with multiple interfaces), with respect to the LLN. The coordination most likely 
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occurs between powered devices over a reliable transit link, and the details of that 

scheme are out of scope for this specification. 

 Up: Up refers to the direction from leaf nodes towards DODAG roots, following 

DODAG edges. This follows the common terminology used in graphs and depth- 

first-search, where vertices further from the root are "deeper" or "down" and vertices 

closer to the root are "shallower" or "up". 

 Down: Down refers to the direction from DODAG roots towards leaf nodes, in the 

reverse direction of DODAG edges. This follows the common terminology used in 

graphs and depth-first-search, where vertices further from the root are "deeper" or 

"down" and vertices closer to the root are "shallower" or "up". 

 Rank: A node's Rank defines the node's individual position relative to other nodes 

with respect to a DODAG root. Rank strictly increases in the Down direction and 

strictly decreases in the Up direction. The exact way Rank is computed depends on 

the DAG's Objective Function (OF). The Rank may analogously track a simple 

topological distance, may be calculated as a function of link metrics, and may 

consider other properties such as constraints. 

 Objective Function (OF): An OF defines how routing metrics, optimization 

objectives, and related functions are used to compute Rank. Furthermore, the OF 

dictates how parents in the DODAG are selected and thus the DODAG formation. 

 Objective Code Point (OCP): An OCP is an identifier that indicates which Objective 

Function the DODAG uses. 

 RPL Instance ID: A RPL Instance ID is a unique identifier within a network. 

DODAGs with the same RPL Instance ID share the same Objective Function. 

 RPL Instance: A RPL Instance is a set of one or more DODAGs that share a RPL 

Instance ID. At most, a RPL node can belong to one DODAG in a RPL Instance.  

Each RPL Instance operates independently of other RPL Instances. 

 DODAGID: A DODAGID is the identifier of a DODAG root. The DODAGID is 

unique within the scope of a RPL Instance in the LLN. The tuple (RPL Instance ID, 

DODAGID) uniquely identifies a DODAG. 

 DODAG Version: A DODAG Version is a specific iteration ("Version") of a 

DODAG with a given DODAGID. 

 DODAG Version Number: A DODAG Version Number is a sequential counter that 

is incremented by the root to form a new Version of a DODAG. A DODAG Version 
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is identified uniquely by the (RPL Instance ID, DODAGID, DODAG Version 

Number) tuple. 

 Goal: The Goal is an application-specific goal that is defined outside the scope of 

RPL. Any node that roots a DODAG will need to know about this Goal to decide 

whether or not the Goal can be satisfied. A typical Goal is to construct the DODAG 

according to a specific Objective Function and to keep connectivity to a set of hosts 

(e.g., to use an Objective Function that minimizes a metric and is connected to a 

specific database host to store the collected data). 

 Grounded: A DODAG is grounded when the DODAG root can satisfy the Goal. 

 Floating: A DODAG is floating if it is not grounded. A floating DODAG is not 

expected to have the properties required to satisfy the goal. It may, however, provide 

connectivity to other nodes within the DODAG. 

 DODAG parent: A parent of a node within a DODAG is one of the immediate 

successors of the node on a path towards the DODAG root. A DODAG parent's Rank 

is lower than the node's. 

 Sub-DODAG: The sub-DODAG of a node is the set of other nodes whose paths to 

the DODAG root pass through that node. Nodes in the sub-DODAG of a node have a 

greater Rank than that node. 

 Local DODAG: Local DODAGs contain one and only one root node, and they allow 

that single root node to allocate and manage a RPL Instance, identified by a local RPL 

Instance ID, without coordination with other nodes. Typically, this is done in order to 

optimize routes to a destination within the LLN. 

 Global DODAG: A Global DODAG uses a global RPL Instance ID that may be 

coordinated among several other nodes. 

 DIO: The DODAG Information Object carries information that allows a node to 

discover a RPL Instance, learn its configuration parameters, select a DODAG parent 

set, and maintain the DODAG 

 DAO: The Destination Advertisement Object (DAO) is used to propagate destination 

information upward along the DODAG. In Storing mode, the DAO message is  

unicast by the child to the selected parent(s). In Non-Storing mode, the DAO  

message is unicast to the DODAG root. The DAO message may optionally, upon 

explicit request or error, be acknowledged by its destination with a Destination 
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Advertisement Acknowledgement (DAO-ACK) message back to the sender of the 

DAO. 

 DIS: The DODAG Information Solicitation (DIS) message may be used to solicit a DODAG 

Information Object from a RPL node. Its use is analogous to that of a Router Solicitation as 

specified in IPv6 Neighbour Discovery; a node may use DIS to probe its neighborhood for 

nearby DODAGs. 

1.1.5 DODAG CONSTRUCTION PROCESS 

RPL provides a mechanism to disseminate information over the dynamically 

formed network topology by a set of ICMPv6 control messages, such as DIO, DAO, DIS. 

The DIO message contains information about the rank, the objective function, the node id and 

so on. It defines and maintains upward routes. The DAO message advertises prefix reach- 

ability towards the client nodes of a DODAG to enable downward traffic. The DIS message 

is used to proactively solicit the DODAG related information from neighboring nodes. The 

key role in RPL is the root node which acts as a bridge between the local wireless sensor 

network and the Internet. Information captured by sensors is delivered to the root node. 

 

 
 

Figure 1: DODAG construction process 

 
 

Figure 1 shows a simple example of DODAG building process. Among the three 

client nodes, node 3 is beyond the radio range of the root node. The root node starts building 

a network topology by broadcasting a DIO control message with its rank and id to client 

nodes. In this case, client node 1 and node 2 are within the radio range of the root, and they 

respond with DAO messages to the root for joining the DODAG. Client node 3, which cannot 

hear from the root node, starts to send DIS message proactively to solicit DIO from neighbor 

nodes after waiting for a period of time. Suppose client node 2 receives this DIS message, it 

will then forward the DIO message received earlier to client node 3. Upon receiving this DIO 
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message, client node 3 sends back a DAO message to client node 2, which will be forwarded 

to the root node. In this way, client node 3 joins the DODAG, completing the construction 

process. 

1.1.6 TRICKLE ALGORITHM 

The Trickle algorithm allows nodes in a lossy shared medium (e.g. low-power and 

lossy networks) to exchange information in a highly robust, energy efficient, simple, and 

scalable manner. Dynamically adjusting transmission windows allows Trickle to spread new 

information on the scale of link-layer transmission times while sending only a few messages 

per hour when information does not change. A simple suppression mechanism and 

transmission point selection allow Trickle's communication rate to scale logarithmically with 

density. 

The Trickle algorithm establishes a density-aware local communication primitive with 

an underlying consistency model that guides when a node transmits.  When a node's data  

does not agree with its neighbors, that node communicates quickly to resolve the 

inconsistency (e.g., in milliseconds). When nodes agree, they slow their communication rate 

exponentially, such that nodes send packets very infrequently (e.g., a few packets per hour). 

Instead of flooding a network with packets, the algorithm controls the send rate so each node 

hears a small trickle of packets, just enough to stay consistent. Furthermore, by relying only 

on local communication (e.g., broadcast or local multicast), Trickle handles network re- 

population; is robust to network transience, loss, and disconnection; is simple to implement; 

and requires very little state. 

While Trickle was originally designed for reprogramming protocols where the data is 

the code of the program being updated, experience has shown it to be a powerful mechanism 

that can be applied to a wide range of protocol design problems, including control traffic 

timing, multicast propagation, and route discovery. This flexibility stems from being able to 

define, on a case-by-case basis, what constitutes "agreement" or an "inconsistency". 

1.1.7 USES OF TRICKLE 

 
The Trickle algorithm has been used in a variety of protocols, in operational as well as 

academic settings. Giving a brief overview of some of these uses provides useful examples  

of how and when it can be used. These examples should not be considered exhaustive. 
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1.1.7.1 Reliable flooding/dissemination 

A protocol uses Trickle to periodically advertise the most recent data it has 

received, typically through a version number. An inconsistency occurs when a node hears a 

newer version number or receives new data. A consistency occurs when a node hears an  

older or equal version number. When hearing an older version number, rather than reset its 

own Trickle timer, the node sends an update. Nodes with old version  numbers that receive 

the update will then reset their own timers, leading to fast propagation of the new data. 

Examples of this use include multicast, network configuration and installing new application 

programs. 

1.1.7.2 Routing control traffic 

A protocol uses Trickle to control when it sends beacons that contain routing state. 

An inconsistency occurs when the routing topology changes in a way that could lead to loops 

or significant stretch: examples include when the routing layer detects a routing loop or when 

a node's routing cost changes significantly. Consistency occurs when the routing topology is 

operating well and is delivering packets successfully. Using the Trickle algorithm in this way 

allows a routing protocol to react very quickly to problems (Imin is small) but send very few 

beacons when the topology is stable. Examples of this use include the IPv6 routing protocol 

for low-power and lossy networks (RPL), CTP and some current commercial IPv6 routing 

layers. 

1.1.8 SECURITY CONSIDERATIONS 

As it is an algorithm, Trickle itself does not have any specific security 

considerations. However, two security concerns can arise when Trickle is used in a protocol. 

The first is that an adversary can force nodes to send many more packets than needed by 

forcing Trickle timer resets. In low power networks, this increase in traffic can harm system 

lifetime. The second concern is that an adversary can prevent nodes from reaching 

consistency. 

Protocols can prevent adversarial Trickle resets by carefully selecting what can 

cause a reset and protecting these events and messages with proper security mechanisms. For 

example, if a node can reset nearby Trickle timers by sending a certain packet, this packet 

should be authenticated such that an adversary cannot forget one. 

An adversary can possibly prevent nodes from reaching consistency by suppressing 

transmissions with "consistent" messages. For example, imagine node A detects an 

inconsistency and resets its Trickle timer. If an adversary can prevent A from sending 

messages that inform nearby nodes of the inconsistency in order to repair it, then A may 
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remain inconsistent indefinitely. Depending on the security model of the network, 

authenticated messages or a transitive notion of consistency can prevent this problem. For 

example, let us suppose an adversary wishes to suppress A from notifying neighbors of an 

inconsistency. To do so, it must send messages that are consistent with A. These messages 

are by definition inconsistent with those of A's neighbors. Correspondingly, an adversary 

cannot simultaneously prevent A from notifying neighbors and not notify the neighbors itself 

(recall that Trickle operates on shared, broadcast media). This Trickle algorithm should filter 

unicast messages. 

1.2 OBJECTIVES OF THE PROJECT 

 
The objectives of this research are as following: 

 
 In existing methodology there is no better algorithm to reduce power consumption for 

improvement of RPL protocol. 

 The main objective of this project is to improve performance of RPL protocol. 

 
 For better performance of RPL protocol, a novel trickle algorithm is used. 

 

 This algorithm is useful in quick creation of nodes within network. 

 
 This algorithm reduces power consumption. 

 
 This algorithm delivers packets within less time. 

 
1.3 PROBLEM STATEMENT 

 
The world of networking has gradually changed from wireless networks to smart 

networks. The main reason for the evolution of wireless networks is the increase in mobility, 

flexibility and simple installation. Routing is an essential part in the wireless sensor networks. 

Since Routing is the major issue in Networking for transmission. The protocols used for 

routing need to be designed such that they should be efficiently working. Efficiency is in 

terms of Energy and Delivery of packets. RPL protocol is also designed with the aim of 

making these two parameters efficient. Even then it contains some Drawbacks. 

 

The main drawback is the power consumption problem and packet loss during 

transmission. To reduce these problems Routing Protocol (RPL) is introduced. RPL helps in 

the quick creation of routes in a network which reduces the problem of power consumption. 

RPL is able to achieve this task by implementing an algorithm called Trickle algorithm in it.  
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In RPL protocol, Trickle algorithm is the major element. With the use of the Trickle 

algorithm, nodes will exchange information efficiently. Trickle Algorithm is designed with a 

goal to reduce the drawbacks in RPL. Trickle algorithm is used in Routing Protocol for Low 

power and lossy networks for creation of routes between nodes in the network. Unfortunately 

still there are some downsides for Trickle algorithm, which made design of several 

algorithms analysing different drawbacks. 
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CHAPTER 2 

LITERATURE REVIEW 

One of the major research challenges in RPL protocol is to reduce the control traffic 

overhead. The control traffic overhead is composed of three different types of control 

messages named DODAG Information Solicitation (DIS), DODAG Information Object 

(DIO), and Destination Advertisement Object (DAO). Trickle algorithm has been proposed in 

[1] which divides the time into the intervals. To resolve any inconsistency, it increases its 

sending rate of control messages otherwise decreases it. But in this there are two main routing 

issues which are load balancing and the power and the energy consumption problem. The 

trickle algorithm is made up of three configuration parameters: (1) Imax or the maximum 

interval size, (2) Imin or the minimum interval size, and (3) k or the redundancy constant. 

Furthermore, three variables are maintained by the algorithm: (a) the size of the current 

interval (I), (b) a counter (c), and (c) a specific time within the current interval (t). 

 

Each node has its own interval. The interval begins at Imin and ends at Imax. Each 

major interval is subdivided into subintervals. The start of the subinterval is at I start = Imin and 

the end is with Iend = Istart*2. When the first subinterval’s time is finished, a new subinterval 

will begin until the end of the main interval Imax is reached. The node conducts a check each 

time to determine if it has reached the maximum of the interval. This provides an explanation 

on the steps that allow the standard trickle algorithm to function. The main aim of the trickle 

algorithm is to regulate the flow of control messages within the network. To manage the time, 

it sends a control message between the nodes. However, problems encountered by the 

standard trickle timer algorithm include the long listen only period. For the trickle timer, the 

listen only period takes up half of the interval. 

 

During this period, a node will only listen and receive messages from its neighbours 

and it will not have the ability to broadcast any message. When a new message comes in, the 

counter c is incremented by one as long as half of the interval has been spent. Moreover, in 

order for a node to be able to transmit, it chooses a random number t. However, a node  

cannot perform direct transmission. At the beginning, the node checks if the amount of 

receiving messages counter c is equal to or greater than the threshold k. If it is, then it does 

not perform any transmission. On the other hand, it will start to transmit messages if the 

counter value c is less than k. The interval is doubled once the second half is spent. This 
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process goes on until it reaches the end of the main interval, Imax. The disadvantages of this 

algorithm are load balancing problem and consumption of more power. 

 

Another approach which takes into consideration the load balancing issue has been 

presented in [2]. Trickle-F algorithm is a variant of existing Trickle algorithm. The Trickle 

algorithm suffers from two main issues. One is the load balancing problem in which some 

nodes don’t get a chance to send its DIO message due to which some of the routes remain 

undiscovered. Other problem with the Trickle algorithm is the more power and energy 

consumption. Load balancing problem is solved by Trickle-F algorithm by maintaining a 

variable s which represents successive DIO suppressions. It aims to solve the load balancing 

problem. Each node maintains a variable s to keep track of the number of consecutive DIO 

suppressions. At time t, if DIO is suppressed then s is incremented otherwise s is set to zero. 

The time t is chosen in the interval [I/2(s+1), I/2 s]. So the node with higher s value is given 

the priority to transmit in the next time interval. Trickle-F which aims at guaranteeing a fair 

short-term broadcast suppression among nodes in a neighborhood in order to facilitate the 

rapid discovery of all available paths. The rationale behind Trickle-F is to prioritize each 

node strictly depending on the number of consecutive suppressions: the longer the time spent 

by a node without transmitting, the higher its transmission priority in the next round. In order 

to achieve this, Trickle-F introduces a modification to the original algorithm in the 

computation of the start time and length of the next transmission period. 

 

This algorithm implements the Fair Broadcast Suppression mechanism. The range of 

the main interval lies between Imin to Imax. Again the main interval is divided into sub 

intervals. The range of subinterval lies between Imin to Imin*2. The random time t is taken 

from the interval of (I/2^(s+1), I/2^s) and sets counter c to zero. Whenever the algorithm 

starts its execution, suppression variable s sets to zero. After Interval begins sets counter to 

zero and random time t is taken from the interval (I/2^(s+1),I/2^s).When a node receives a 

consistent DIO message from its neighbor node then increments in counter value c. whenever 

timer expires, checks c is less than or equal to redundancy constant k. If yes, DIO messages 

are transmitted. If not, suppress DIO messages and increments s value. A node which has 

high DIO message suppressions, it has the possibility to transmit the DIO messages in next 

turn. If there is a consistent transmission then increments counter value c. On the other hand, 

it hears inconsistent transmission, it does nothing. At the end of the subinterval, it checks the 

current interval I reach to Imax. If not, double the current interval length. This process 
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continues until the current interval I reaches Imax. If current interval length I is greater than I 

max, I resets to Imax only. 

 

Improved Trickle algorithm is designed to overcome drawbacks of trickle-f algorithm. 

The parameters are the same as those used in the Trickle-F algorithm. Initializes the counter 

variable c at the initialization state rather than at interval begins. 

The I-Trickle algorithm differs from Trickle-F algorithm in a manner that the 

redundancy counter c is set to zero at the random time t instead of setting it to zero at the end 

of current interval or at the beginning of new interval. 

Every node in the network has its own interval. The main interval length is the same 

with respect to other algorithms like trickle, trickle-F. Main interval is divided into sub 

intervals such that each node has its separate interval for transmission of messages. 

Whenever the algorithm starts its execution, initialization of counter variable c, 

suppression variable s set to zero and current interval I sets to I min. When the interval begins, 

random time t is taken from the interval which lies in (0, I/2^s). Whenever node receives the 

consistent DIO message from its neighbor node then it increments the counter value c. When 

timer expires, it means the random time t reached, it compares the redundancy constant k to 

counter variable c. If counter value c is less than or equal to k then DIO messages are 

transmitted. Otherwise, it simply suppresses the DIO messages. In addition to this, 

suppression variable s value is incremented. A node which has high DIO message 

suppressions, it has the possibility to transmit the DIO messages in the next turn. Whenever 

subinterval ends, if there is any inconsistent transmission occurs, it simply sets current 

interval I to I min and also resets s and c variables to zero .Otherwise, doubles the current 

interval length I. This process continues until it reaches I max. If current interval length I is 

greater than I max, I resets to I max only. 

 

Another approach which takes into consideration of power consumption issue 

has been presented  in  [4].  Elastic  Trickle  is  designed  on  the  basis  of  listen  only  

period. Listen only period means that each node has its own interval to receive and send 

messages. During transmission of messages, neighbour nodes must wait to receive messages 

for a long time. This led to load balancing issues in the trickle algorithm. So this reason led to 

the design of the Elastic Trickle algorithm. 



Design and Implementation of a Novel trickle algorithm for improvement of RPL protocol 

Gudlavalleru Engineering College 14 

 

 

 

Based on the number of neighbouring nodes present in the network the listen only 

period for a node is found by using this algorithm. Determining the number of neighboring 

nodes is done every time when the node starts working. 

The elastic trickle algorithm was developed and is considered a new trickle algorithm 

that can be used to make the trickle algorithm function in an elastic manner. Its main 

contribution is that it allows for the dynamic selection of the listen-only period based on the 

number of neighbours or surrounding nodes. Determination of the number of neighbouring 

nodes is done every time the node starts working. It begins with the Imin found at the start of 

the main interval, which also signifies the start of the first subinterval. Here, the node sends a 

message without having to listen. This was done in order to facilitate the quick joining of the 

DODAG. For the next sub interval, it is assumed that the period of listen-only is p1 and that 

the number of neighbours is n1. The listen-only period changes with the number of 

neighbours. For example, when the neighbours are n2, the listen-only period will then 

become p2 and so on, given that n1 < n2 < n3, etc… and p1< p2< p3 and so on. In other 

words, when the amount of neighbours is small, the listen-only period will be short, and vice 

versa. This concept helps avoid collisions since the neighbours can be heard for a sufficient 

amount of time. However, a problem with the power consumption was observed, when this 

algorithm was used with the standard algorithm. 

Nonetheless, this was easily addressed by setting the counter to zero at the start of the 

main interval. Since the listen-only period is dynamically selected, the node utilises the 

listening time to check whether its state is consistent or not. The node is said to be in a 

consistent state if it receives a message that has an unknown ID and if the neighbouring nodes 

are swapping the same message. On the other hand, the node is in an inconsistent state if the 

ID of the received message is less than the ones being exchanged by the neighbouring nodes. 

The node will remain in this inconsistent state until it gets the message that has the right ID. 

The node also checks the counter value and makes a comparison with the k; the node 

transmits the message if the value of the counter is less than k. If not, the node gets 

suppressed until the current subinterval has ended, and the new sub-interval is doubled. 

The interval for each node begins from I min and it ends at I max. This interval is further 

divided into subintervals which lie in between I min and I min *2 that is each sub interval will  

be twice the minimum interval .Algorithm considers the same variables and parameters as 

that of in the trickle algorithm. 

In the initialize stage the counter variable c is initialized to zero The DODAG 

construction takes place in the first half of the interval as quick receiving of messages takes 
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place. The consistency of a DIO message in the network is checked through listening time by 

the node in the network. If the message is consistent the counter value is incremented else it 

ignores. The transmission of messages takes place by incrementing the counter value by one 

if the node receives messages and the process of transmission takes place until the counter 

variable is less than k. This process continues until it reaches I max. 
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CHAPTER-3 

PROPOSED METHOD 

3.1 METHODOLOGY 

 
3.1.1 Existing Methodology 

 
For Low power and lossy networks, RPL is used for creation of routes among nodes 

in the network. The main goals to be achieved in RPL protocol are to reduce power 

consumption and network convergence time. Power consumption is directly proportional to 

the number of the DIO messages in the network. Thus the power consumption can be reduced 

by decreasing the number of the control messages. Therefore, the Trickle algorithm has been 

developed to reduce the control traffic overhead while constructing the DODAG topology. 

Trickle algorithm is used for regulate flow of messages in the network. This algorithm 

prevents duplicate transmission of messages within the network. The main use of RPL protocol is 

for propagation of packets in wireless sensor networks. Even this algorithm consumes more 

power during transmission of messages within the network. To acquire these goals, various 

trickle algorithms are designed. Yet there are some drawbacks. The common drawback in 

various trickle algorithms is more consumption of power. This power consumption due to 

transmission of more number of DIO messages for joining of nodes within the network. 

3.1.2 PROPOSED METHODOLOGY 

 
A novel trickle algorithm has been introduced as our project. This algorithm 

implements a fair broadcast suppression mechanism and also listen dynamic listen only 

period based on the neighbouring nodes. First sub interval of the network does not have any 

listen only period. Because node can transmit in order to join in the network as early as 

possible. Later sub intervals, during first half of the interval node will listen only. Length of 

the listen only period depends on the number of neighbouring nodes. If node has less number 

of neighbouring nodes then listen only period will be short and vice versa. In second half of 

the interval, a random time t is chosen from the interval [I/2, I). Before node can transmit 

messages, it checks c is less than or equal to redundancy constant k. If yes, DIO messages are 

transmitted. After transmission of DIO messages increments c value. Otherwise, DIO 

messages are suppressed. 
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Implementation of this algorithm requires various parameters. They are: 
 

Minimum interval of network → Imin 

Maximum interval of network → Imax 

Redundancy constant → K 

In addition to parameters, the following are the variables used in this algorithm 

namely: 

A variable which keeps track number of DIO messages are suppressed → S 

 
A counter variable which is used to keep track of DIO messages in the present 

interval→ C 

A random time is chosen in a specified interval [0, I/2s] → t 
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Figure 2: Execution of a proposed trickle algorithm 
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ALGORITHM: 
 

Input: I max, I min, value of K, totalnodes 

Output: Transmit or suppress to control flow of messages 

I start = I min 

S=0 

C=0 

Neighbour_count=0 

While I min reaches to I max do 

I end =I start *2 

while   Istart   reaches to Istart+ Listen() do 

Receiving() 

Istart++      

End while 

While Istart+Listen() reaches to Iend   do 

Receiving() 

t=random[0, I/2S] 

Sending() 

Listen()++ 

End while 

Istart=Iend 

Imin=Imin   *2 

End while 

Function Listen (totalnodes, neighbour_count, Iend); 

Input : Total number of motes , neighbouring motes count and End of current interval 

If neighbour_count>-1 and neighbour_count<|_totalnodes/6_| then 

return 0; 

else if neighbour_count>|_ totalnodes/6_|+1 and neighbour_count<|_totalnodes/3_| then 

return Iend/17 

elseif neighbour_count>|_ totalnodes/3_|+1 and neighbour_count<|_totalnodes/2_| then 

return Iend/13 

else if neighbour_count>|_totalnodes/2_|+1 then 

return Iend/9 
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end 

Function Receiving: 

If message is consistent then 

C=C+1 

Else 

 

 

 

 

end 

 
Istart   = Imin 

S=0 

C=0 

function sending: 

If K greater than or equal to C then 

Transmit 

S= C=0 

Else 

 

 

 
End. 

 
 

S=S+1 

C=0 

 
The main significance of the proposed algorithm improves the PDR and reduction in 

consumption of power. In the previous algorithms that are analysed the major drawback 

found is more consumption of power. So to avoid this problem in Trickle algorithms, this 

algorithm is designed. The proposed algorithm is designed by taking a concept of listen only 

period and it specifies a particular time span for every node in the network. This is introduced 

in this algorithm since there is a need to reduce power consumption. On including this 

function in this algorithm every node performs its task of sending or receiving messages only 

in the specified time span and the network efficiency increases since load of message 

transmission reduces which in turn reduces the consumption of power. 

3.2 IMPLEMENTATION 

 
Implementation of our project is done in Cooja simulator and the operating system 

used is Contiki. A simulated Contiki Mote in COOJA is an actual compiled and executing 

Contiki system. Trickle algorithm is running on the Contiki Operating System. Contiki is an 

open source operating system built specifically for the application of the Internet of Things. 

Built on the Linux kernel using a version of the Ubuntu distribution, Contiki interfaces to the 

MicroIP protocol stack to connect low cost and low power microcontroller devices to the 
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Internet. This research selected Contiki as the operating system for many reasons. The main 

reason is that Contiki supports the popular microIP (µIP) networking stack which includes 

full support for the IPv6 standard. Contiki also includes the Cooja network simulator, because 

Contiki often runs on a large number of the nodes in a wireless sensor network. While 

developing and debugging software written for these types of networks can be very 

challenging, Cooja provides a convenient simulation environment for a variety of fully 

emulated hardware devices which enables observations on large scale networks and 

applications with extreme detail. It also gives control over a wide range of different devices 

and network topologies. This study used the Cooja simulator to implement the Novel Trickle 

algorithm vary the parameters of RPL, and analyze the data of its performance throughout the 

simulated network. The Cooja simulator provides tools to output data from each test very 

easily in a readable format. This made it very simple to produce graphs from the output by 

using Python scripts to filter the resultant data into desirable performance metrics. Another 

reason the team chose Cooja is that it provides a large amount of example code that can be 

used as a base for this project’s implementation code. This sample code featured the MicroIP 

stack which was very helpful. Additionally, Cisco has developed the Contiki IPv6 stack and 

the stack is fully certified under the IPv6 Ready Logo program. 

3.2.1 Simulation Configuration 

 
The performance of proposed Trickle has been analyzed with respect to the existing 

Trickle algorithm in terms of average power consumption, packet delivery ratio and average 

energy consumption. The simulation has been performed in Cooja simulator based on the 

simulation parameters illustrated in Table I. 
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Table-I: Simulation configuration 

 

Parameters Value 

Simulator Cooja 3.0 

Model of propagation UDGM with loss of distance 

Type of mote Sky mote 

Tx ratio 100% 

Rx range 30m, 60m, 100m 

Minimum Interval 2^12 

Maximum Interval 2^20 

Redundancy constant 2 

Time of simulation 1200000ms 

Total nodes 20, 40, 60 and 80 

Type of topology Random 

Squared area (Network Area) 100m*100m 

 

 
Trickle timer used to an updating and construction of DODAG. It contains the 

information for forwarding the packets every node receives. The trickle algorithm controls 

the amount of routing traffic DIO’s messages in. It also controls node listening time for new 

information and then how it will be sending out its current information to its neighbour 

nodes. 

The proposed trickle algorithm modified in the following locations Home / user / 

contiki / examples / ipv6 / rpl-udp / udp-server.c, udp-client.c., and Home / user / contiki / 

core / net / rplrpl-private.h in cooja simulator to implement efficient control messages transfer 

between the nodes present in the network, and the following modifications done in RPL 

objective function. In rpl-conf.h modify DIO minimum time interval time and DIO interval 

doublings in rpl-conf.h. Later modify set interval time for sending and receiving DIO 

messages for nodes and set time to send DIO messages in the network. 
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The following are the steps involved in execution of simulator: 

 
 The changes are to be modified mentioned in the above paragraph and save the files. 

 Open cooja simulator. Create a new simulation. 

 

Figure 3: Creating a new simulation 

 Select radio medium as Unit Disk Graph Medium (UDGM): Distance loss. 

 

Figure 4: Advanced settings in cooja simulator 
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 Create a sky mote type sink mote, browse udp-sink.c file and later compile. After 

successful compilation, click on create. 

 

 
Figure 5: Creating of sink mote 

 
 Later add required number of motes to the network. 

 

 

Figure 6: Adding motes to the network 
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 Create sky mote type sender node- browse udp-sender.c file and later compile. After 

successful compilation, click on create. 

 

 
Figure 7: Creating sender mote 

 
 Later add required number of motes to the network. 

 

 
Figure 8: Adding motes to the network 
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 Start the simulation. 
 
 

 
 

 

Figure 9: Simulation Running 
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CHAPTER-4 

RESULTS AND DISCUSSION 

The results chapter is mainly focussed on the power consumption and PDR value of 

the nodes in the network. These values are obtained during the simulation of the algorithm 

using an assumed network with some nodes. The simulation of his algorithm is done using 

the Cooja simulator. This simulator is built on Contiki operating system. This operating 

system is used in embedded devices. Such devices are used in IoT. The topology that was 

considered for experimental analysis was random topology. 

The graphical representation of experimental analysis shows the performance of 

trickle and a novel trickle algorithm with respect to Power utilisation and Packet Delivery 

Ratio(PDR). 

Table-1: Experimental analysis of trickle algorithm and a novel trickle algorithm 
 

 Trickle Novel Trickle 

No. 

of 

nodes 

Average 

Power 

 
PDR 

 
Average 

Power 

PDR 

20 1.2 0.91 1.18 0.92 

30 1.28 0.89 1.23 0.90 

40 1.35 0.88 1.28 0.89 

 

Figure 3 shows that consumption of power for nodes placed in random topology. 

Usage of power is less when Proposed trickle algorithm is applied compared to Trickle 

algorithm. It simply indicates that nodes are joined in the network in less time with low 

power. 



Gudlavalleru Engineering College 27 

 

 

gn and Implementation of a Novel trickle algorithm for improvement of RPL 1.6 
 

1.4 
 

1.2 
 

1 
 

0.8 
 

0.6 

Trickle 

Proposed Trickle 

0.4 
 

0.2 
 

0 
No. of 

nodes 

20 30 40 

Desi protocol 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 10: Average Power Consumption in random topology 

 
Figure 4 shows that Power deliver ratio for nodes placed in static topology. 

Performance of proposed Trickle is almost same as trickle in terms of packet delivery ratio. 

Proposed trickle performs good both in Packet delivery ratio and power consumption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11: Power Delivery Ratio in random topology 

 

This comparative study also gives an observation that the performance of the network 

mostly depends on the algorithm that is applied. When the trickle algorithm is applied the 

performance with respect to the power and PDR is low when compared to the next algorithm 

that is proposed which is Trickle-F. So, indeed a new algorithm is to be produced in order to 

maximize the PDR value which leads to the discovery a new algorithm. In this way a 

sequence of algorithms are discovered so that the efficiency and performance are increased. 

So the further development should be done for every product that is developed. In view of 

this on doing a research on the proposed algorithms this algorithm is developed. The changes 
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made in the algorithm are with the listen only period and suppression constant. The decrease 

in power consumption that is obtained finally in the results is due to the introduction of the 

concept called listen only period. This makes every node to maintain a specific time interval 

that made in reduction in consumption of power in the network by the nodes. The other main 

result obtained during the simulation is hike in PDR value when compared to the other 

previously proposed algorithms. This is obtained because of the inclusion of the suppression 

variable in the algorithm. In this way the inclusion of various concepts in the algorithm made 

it efficient and also made the network efficient. These are the several results obtained with 

the application of the algorithm in the network that is assumed. The results are also verified 

with different networks that has different size. For every network that is taken irrespective of 

size the results are same. Even if the network has 20 nodes or if it have 100 nodes it doesn’t 

give any difference when this algorithm is applied. For every network the efficiency is high 

with respect to the power and PDR values. 
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CONCLUSION AND FURURE SCOPE 
 

CONCLUSION 

 
Designing a new algorithm is a seed made through a sequential study of several 

Trickle algorithms. A continuous analysis of various Trickle algorithms is done.  This 

analysis made the discovery of reasons behind various assumptions made in the designed 

algorithms. Generally a network is said as an efficient network only if some criteria are 

satisfied by it. In this the important criteria identified is consumption of power. So the goal is 

made as reduction of power in the network. In this process of reducing power in the network 

an observation is made in the elastic trickle algorithm. Through a comparative study of 

several algorithms Elastic Trickle algorithm if found as the best algorithm in consuming less 

power. Later the algorithm is observed and found that listen only period has made the nodes 

consume less power .So on including this concept and making several necessary changes a 

new algorithm is proposed which consumes less power. This has been proved through the 

practical analysis. From the experimental analysis a novel trickle algorithm consumes less 

power when compared to trickle algorithm. 

FUTURE SCOPE 

 
This proposed algorithm is efficient when compared to previous algorithms that are 

already proposed. Since the use of IOT has become very popular in this technological world, 

the algorithms that are implemented in using this technology need to be efficient in working. 

So, in order to make the working of the wireless sensor networks efficient this algorithm is 

used. In future if there is a need for the usage of any network that has a use of algorithm that 

transmits the network advertisements messages this algorithm can be used. Because this 

algorithm has the capacity of implementing the transmission of messages between nodes in 

an efficient way. Here efficiency involves consumption of power by the network and the 

packet delivery ratio of a node. If any IOT devices are to be connected in a wireless fashion 

then there will be definite need of an efficient algorithm which can be this proposed 

algorithm. In future the wireless gadgets like alexa will become the major part of human life 

which are connected through a wireless network. This algorithm can also be used in working 

of this devices for transmission of information. In various fields sensors are to be connected 

to each other for the sharing of information. Here if there is a need for the connection of the 

sensors wireless these algorithm can be used. In some projects related to estimating the 
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moisture content in soil, ground level water content many number of sensors are connected 

with each other where information at every sensor is important and the information should be 

reliable and also fat transmission should be done. In this type of networks this proposed 

trickle algorithm can be used which provides reliable transmission of information. In this way 

there are many advantages for this algorithm and also the use of this algorithm in future is 

also more since it is efficient. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions, component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
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Program Outcomes and Program Specific Outcome 
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1 

PO 
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5 
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6 
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PO 

10 
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PO 
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 PSO 

1 
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CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 
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E-Commerce To Invest In Web or Mobile App 
 
 

ABSTRACT 

 
This project aims to provide knowledge about E-commerce to invest in Web or 

Mobile app and its influence on the traditional businesses. Some might want to 

know how much they have spent on purchasing some products. There are some 

applications which detects the amount spent. 
 

Some criteria such as time on Web, time on App etc. will decide the yearly 

amount spent. It also highlights various opportunities provided by e-commerce to 

businesses. E-commerce technology is converted into mobile commerce; this 

paper explains how this technology convergence takes place. The planning 

process of e-commerce strategy has also been included in the paper. 
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CHAPTER 1 
 

INTRODUCTION 
 

1.1 INTRODUCTION 
 

Mobile has emerged as the most significant e-commerce marketing channels to today and 

a business without mobile presence cannot think of survival, let alone growth. Hence, it makes 

sense for them to establish and strengthen the same to capitalize on the m-commerce trend. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:1.1 

 
Let us give you an overview of investing in mobile app development vis-a-vis responsive 

website development to enable an informed decision. 
 

Major Goals 

 
• Knowledge reasoning 

 
• Planning 

 
• Machine Learning 

 
• Natural Language Processing 

 
• Computer Vision 

 
• Robotics 
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Tools 

 
 

AI has developed a large number of tools to solve the most difficult problems in computer 

science, like: 

 
• Search and optimization 

 
 

• Logic 
 
 

• Probabilistic methods for uncertain reasoning 
 
 

• Classifiers and statistical learning methods 
 
 

• Neural networks 
 
 

• Control theory 
 
 

• Languages 
 
 

1.2OBJECTIVES OF RESEARCH 
 

The objectives of this research are as following: 
 

 

▪ The aim of regression analysis is to examine the relationships between one set of 
variables (the dependent variable(s)) and another set (independent variables, predictors, 
etc.)

  
▪ The applications areas are in ‘explaining’ variations in sales of a product based on 

advertising expenses, or number of sales people, or number of sales offices, or on all the 
above variables.

  
▪ To identify which one is best between Web and Mobile app, according to the previous 

information.
  

▪ To evaluate the yearly amount spent based on the activities on web and app.
 

 
▪ Regression analysis assists in comprehending the typical value regarding the dependent 

variable changes with the variation of the independent variables.
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▪ This project aims to have a system which includes the average session length along with 
the existing parameters which play a major role in detecting the yearly amount spent by 
an individual.

 
 
 
 
 
 

1.3 PROBLEM STATEMENT 
 
 

Today, the Internet is a stack with numerous levels, tools, and games.For ease, every individual 

has switched from website to mobile application as it is easy and convenient to use. Every 

individual now a day have mobile phones which they carry everywhere and can use anytime. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:1.2 

 
 
 
 
 

Mobile websites are scaled desktop websites. Meaning they are good but not great on all 

parts. Mobile websites depend on an internet connection and are not saved locally on the phones 

of users, like with apps. Loading time and interruptions have a big influence on conversion. 

The slower the website, the more people will click away from your site and get annoyed. It can 

actually deter consumers from shopping or returning to the site. 
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E-commerce provides an easy way to sell products to a large customer base. However, 

there is a lot of competition among multiple e-commerce sites. When users land on an e-

commerce site, they expect to find what they are looking for quickly and easily. Also, users are 

not sure about the brands or the actual products they want to purchase. They have a very broad 

idea about what they want to buy. Many customers nowadays search for their products on 

Google rather than visiting specific e-commerce sites. They believe that Google will take them 

to the e-commerce sites that have their product. 
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CHAPTER 2  
 

 

REVIEW OF LITERATURE 
 

By our model we can predict the yearly amount spent based on some criteria such as Time on 

web and time on app. These predictions require several types of data: 
 

The amount spent yearly occurring on a real-time basis .The rate of change in Time on 

app, time on web, Length of membership and average session length stage on a real-time basis, 

which can help indicate the person on his/her investments. All of the statistics probably have you 

wondering why customers turn to mobile apps when shopping online. What distinguishes the 

mobile shopping experience from the experience on a desktop site or in a mobile browser? It 

helps to predict the yearly amount spent. 

 
Some preliminary works on e-business and banking have been made through using data 

analysis. This literature review was also conducted to help put the research methodology in a 

better conceptual framework. In this regard the review focused on: the evolution and definition 

of e-business; processes of e-business adoption; benefits, barriers and challenges to e-business 

adoption. E-Business probably began with electronic data interchange in the 1960s (Zwass, 

1996). However, (Melao, 2008) suggests that it was only in the 1990s, primarily via the Internet, 

that e-Business has emerged as a core feature of many organizations. In his opinion, the hope 

was that e-Business would revolutionize the ways in which organizations interact with 

customers, employees, suppliers and partners. Some saw e- Business as part of a recipe to stay 

competitive in the global economy. The term “e-Business” has a very broad application and 

means different things to different people. Furthermore, its relation with e-commerce is at the 

source of many disagreements. (Melao, 2008). A more comprehensive definition of e-business 

is: “The transformation of an organization’s processes to deliver additional customer value 

through the application of technologies, philosophies and computing paradigm of the new 

economy.” In a simple sense, E-Business can be defined as, “the organized effort of individuals 

to produce and sell, for profit, products and services that satisfy society’s needs through the 

facilities available on the Internet” (Brahm Canzer, 2009) Some authors view e-Business as the 

evolution of e- commerce from the buying and selling over the Internet, and argue that the 

former is a subset of the latter.( Turban et al., 2006). Others defend that, although related, they 

are distinct concepts (Laudon and Traver, 2008). Others use both terms interchangeably to mean 

the same thing (Schneider, 2002). (Kalakota and Robinson, 2000) proposed a definition of e- 
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business that clearly stresses the difference between e-commerce and e-business. More precisely 

they assume that “e-business is not just about e-commerce transactions or about buying and 

selling over the Web; it is the overall strategy of redefining old business models, with the aid of 

technology, to maximize customer value and profits”. Kalakota and Robinson’s definition is of 

great importance because it describes e- 6 business as an essential business-reengineering factor 

that can promote company’s growth. According to (Melao, 2008) the clear commonalities 

among these definitions, include the improvement of business processes and the use of ICT in 

intranets, extranets and the Internet to conduct business. He defines e-Business as the use of ICT 

as an enabler to (re)design, manage, execute, improve and control business processes both within 

and between organizations. Thus, front and back-office integration and multi-channel integration 

become crucial in e-Business, which requires a challenging process improvement approach to 

support the necessary organizational, technological and social changes. 

 
The development in the e-business however means that an increasing number of jobs are 

being changed from traditional tellers to branch advisors/ counselors. Bank staff is increasingly 

asked to provide highly qualified financial advice rather than perform simple teller functions. By 

using intranet the communication is very fast in the banks. The banks can handle their 

transaction very fast online, using e-banking. Electronic business methods enable companies to 

link their internal and external data processing systems more efficiently and flexibly, to work 

more closely with suppliers and partners, and to better satisfy the needs and expectations of their 

customers. 
 
 
 

FUNDAMENTALS: 
 

What is Machine Learning? 
 

Machine Learning is a concept which allows the machine to learn from examples and 

experience, and that too without being explicitly programmed. So instead of writing the code, we 

feed some data to the generic algorithm, and the algorithm/ machine builds the logic based on 

the given data. 
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What does it do? 

 
It enables the computers or the machines to make data-driven decisions rather than being 

explicitly programmed for carrying out a certain task. These programs or algorithms are 

designed in a way that they learn and improve over time when are exposed to new data. 
 

Humans have been evolving and learning from their past experience since millions of 

years. On the other hand, the era of machines and robots have just begun. You can consider it in 

a way that currently we are living in the prehistoric age of machines, while the future of machine 

is enormous and is beyond our scope of imagination. 
 

In today’s world, these machines or the robots have to be programmed before they start 

following your instructions. But what if the machine started learning on their own from their 

experience, work like us, feel like us, do things more accurately than us? These things sound 

interesting, Right? 
 
 

How does Machine Learning Work? 
 

Machine Learning algorithm is trained using a training data set to create a model. When 

new input data is introduced to the ML algorithm, it makes a prediction on the basis of the 

model. 
 

The prediction is evaluated for accuracy and if the accuracy is acceptable, the Machine 

Learning algorithm is deployed. If the accuracy is not acceptable, the Machine Learning 

algorithm is trained again and again with an augmented training data set. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:2.1 
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Types of Machine Learning 

 
Machine learning is sub-categorized to three types:  

 
• Supervised Learning – “Train Me!” 

 
• Unsupervised Learning – “I am self sufficient in learning” 

 
• Reinforcement Learning – “My life My rules! (Hit & Trial)”  

 
 

What is Supervised Learning? 
 

Supervised Learning is the one, where you can consider the learning is guided by a teacher. We 

have a dataset which acts as a teacher and its role is to train the model or the machine. Once the 

model gets trained it can start making a prediction or decision when new data is given to it. 

 
What is Unsupervised Learning? 

 
The model learns through observation and finds structures in the data. Once the model is given a 

dataset, it automatically finds patterns and relationships in the dataset by creating clusters in it. 

What it cannot do is add labels to the cluster; like it cannot say this a group of apples or 

mangoes, but it will separate all the apples from mangoes. 

 
Suppose we presented images of apples, bananas and mangoes to the model, so what it does, 

based on some patterns and relationships it creates clusters and divides the dataset into those 

clusters. Now if a new data is fed to the model, it adds it to one of the created clusters. 

 
What is Reinforcement Learning? 

 
It is the ability of an agent to interact with the environment and find out what is the best 

outcome. It follows the concept of hit and trial method. The agent is rewarded or penalized with 

a point for a correct or a wrong answer, and on the basis of the positive reward points gained the 

model trains itself. And again once trained it gets ready to predict the new data presented to it. 
 
 

Steps involved in making a Machine Learning model 
 
 
 

There are four steps for preparing a machine learning model: 
 
 
 

1. Preprocessing input data 
 

2. Training the deep learning model 
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3. Storing the trained deep learning model 

 
4. Deployment of the model 

 
 
 
 

 
Difference between Traditional Programming and Machine Learning:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:2.2 
 

We deal with supervised learning in our project. We use Multiple Linear Regression which is a 

category of supervised learning where we train a model. It takes n number of inputs and 

produces one as output. 
 
 

Applications of Machine Learning:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:2.3 
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System Analysis 
 

Existing System: 
 

The existing system of our project predicts the yearly amount spent by an individual 

based on some parameters such as average session length, time on app and length of 

membership. 
 

Proposed System: 
 

Now, our proposed project predicts the same output by taking some more parameters to 

maintain sensitivity. Some of the additional parameters include time on web, gender and salary. 

To increase accuracy we are training our model in such a way by taking some parameters into 

consideration. 
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CHAPTER 3 
 

PROPOSED METHODS 
 

3.1 METHODOLOGY  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:3.1 

 
Multiple Linear Regression 

 
Multiple linear regression attempts to model the relationship between two or more explanatory 

variables and a response variable by fitting a linear equation to observed data. Every value of the 

independent variable x is associated with a value of the dependent variable y. The population 
 

regression line for p explanatory variables x1, x2, ... , xp is defined to 
 

be 

 

y =  
 
0 + 

 

1x1 + 

 

2x2 + 
 
... 

 

+ pxp. 
 
This 

 
line 

 
describes 

 
how 

 
the 

 
mean 

 

response y changes with the explanatory variables. The observed values for y vary about their 
 

means y and are assumed to have the same standard deviation . The fitted values b0, b1, 
 

..., bp estimate the parameters 0, 1, ..., p of the population regression line. 
 
 

Since the observed values for y vary about their means y, the multiple regression model 

includes a term for this variation. In words, the model is expressed as DATA = FIT + 

RESIDUAL, where the "FIT" term represents the expression 0 + 1x1 + 2x2 + ... pxp. The 
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"RESIDUAL" term represents the deviations of the observed values y from their means y, 
 

which are normally distributed with mean 0 and variance . The notation for the model 

deviations is . 

 

Formally, the model for multiple linear regression, given n observations, is yi = 0 + 1xi1 + 

2xi2 + ... pxip + i for i = 1,2, ... n. 
 
 

In the least-squares model, the best-fitting line for the observed data is calculated by minimizing 

the sum of the squares of the vertical deviations from each data point to the line (if a point lies 

on the fitted line exactly, then its vertical deviation is 0). Because the deviations are first 

squared, then summed, there are no cancellations between positive and negative values. The 

least-squares estimates b0, b1, ... bp are usually computed by statistical software. 

 

The values fit by the equation b0 + b1xi1 + ... + bpxip are denoted i, and the residuals ei are equal 
 

to yi - i, the difference between the observed and fitted values. The sum of the residuals is 

equal to zero. 
 
 
 

The variance ² may be estimated by s² = , also known as the mean-squared 
 

error (or MSE). 
 

The estimate of the standard error s is the square root of the MSE. 
 
 
 
 
 

Example : 
 

The dataset "Healthy Breakfast" contains, among other variables, the Consumer Reports ratings 

of 77 cereals and the number of grams of sugar contained in each serving. (Data source: Free 

publication available in many grocery stores. Dataset available through the Statlib Data and 

Story Library (DASL).) 

 
A simple linear regression model considering "Sugars" as the explanatory variable and "Rating" 

 
as the response variable produced the regression line Rating = 59.3 - 2.40 Sugars, with the 

square of the correlation r² = 0.577 
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The "Healthy Breakfast" dataset includes several other variables, including grams of fat per 

serving and grams of dietary fiber per serving. Is the model significantly improved when these 

variables are included? 

 
Suppose we are first interested in adding the "Fat" variable. The correlation between "Fat" and 

"Rating" is equal to -0.409, while the correlation between "Sugars" and "Fat" is equal to 0.271. 

Since "Fat" and "Sugar" are not highly correlated, the addition of the "Fat" variable may 

significantly improve the model. 

 
The MINITAB "Regress" command produced the following results: 

 
 

Regression Analysis 
 
 

The regression equation is 
 

Rating = 61.1 - 3.07 Fat - 2.21 Sugars  
 
 

After fitting the regression line, it is important to 

investigate the residuals to determine whether or 

not they appear to fit the assumption of a normal 

distribution. A normal quantile plot of the 
 

standardized residuals y -  is shown to the left. Despite two large values which may be outliers 

in the data, the residuals do not seem to deviate from a random sample from a normal 

distribution 
 

in any systematic manner. 
 
 

The MINITAB output provides a great deal of information. Under the equation for the regression 

line, the output provides the least-squares estimates for each parameter, listed in the "Coef" 

column next to the variable to which it corresponds. The calculated standard deviations are 

provided in the second column. 

 
Predictor Coef StDev T P 

Constant 61.089 1.953 31.28 0.000 

Fat -3.066 1.036 -2.96   0.004 

Sugars -2.2128 0.2347 -9.43 0.000 

S = 8.755 R-Sq = 62.2%   R-Sq(adj) = 61.2%  
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Significance Tests  
The third column "T" of the MINITAB "REGRESS" output provides test statistics. As in linear 

regression, one wishes to test the significance of the parameters included. For any of the 

variables xj included in a multiple regression model, the null hypothesis states that the 
 

coefficient j is equal to 0. The alternative hypothesis may be one-sided or two-sided, stating 

that j is either less than 0, greater than 0, or simply not equal to 0. 

 
The test statistic t is equal to bj/sbj, the parameter estimate divided by its standard deviation. This 

value follows a t(n-p-1) distribution when p variables are included in the model. 

 
In the example above, the parameter estimate for the "Fat" variable is -3.066 with standard 

deviation 1.036 The test statistic is t = -3.066/1.036 = -2.96, provided in the "T" column of the 

MINITAB output. For a two-sided test, the probability of interest is 2P(T>|-2.96|) for the t(77-2- 
 

1) = t(74) distribution, which is about 0.004. The "P" column of the MINITAB output provides 

the P-value associated with the two-sided test. Since the P-values for both "Fat" and "Sugar" are 

highly significant, both variables may be included in the model. 

 
Condidence Intervals for Regression Parameters 

 

A level C confidence interval for the parameter j may be computed from the estimate bj using 

the computed standard deviations and the appropriate critical value t* from the t(n-p- 
 

1) distribution. The confidence interval for j takes the form bj + t*sbj.  
 
 

 
Continuing  with  the  "Healthy  Breakfast"  example,  suppose  we  choose  to  add  the  "Fiber" 

 
variable to our model. The MINITAB results are the following: 

 
 

Regression Analysis 
 
 

The regression equation is 
 

Rating = 53.4 - 3.48 Fat + 2.95 Fiber - 1.96 Sugars 
 
 

Predictor Coef StDev T P 

Constant 53.437 1.342 39.82 0.000 

Fat -3.4802 0.6209 -5.61 0.000 
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Fiber 2.9503 0.2549 11.57 0.000 

Sugars -1.9640 0.1420 -13.83 0.000 

S = 5.235 R-Sq = 86.7%   R-Sq(adj) = 86.1% 
 

 
The squared multiple correlation R² is now equal to 0.861, and all of the variables are significant 

by the t tests. Examination of the residuals indicates no unusual patterns. The inclusion of the 

"Fat," "Fiber," and "Sugars" variables explains 86.7% of the variability of the data, a significant 

improvement over the smaller models. 

 
This is how a model can be trained using the multiple linear regression.The trained model can be 

tested and the accuracy can be tested using the r2 Score. 
 
 

For the model Rainfall Prediction The accuracy of dataset used to train the model is important in 

order to obtain the better results. Each and every attribute in the dataset used should be accurate 

enough. 
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Sample code to implement Multiple Linear Regression: 
 
 

#1 Importing the libraries 
 

import numpy as np 
 

import pandas as pd 
 

import matplotlib.pyplot as plt 
 
 

#2 Importing the dataset: 
 

dataset = pd.read_csv(“50_Startups.csv”) 
 

#Y: dependent variable vector 
 

#In the first run X’s type is object due to the different types of independent variables. 

State column contains categorical variables 
 

X= dataset.iloc[:, :-1].values 
 

Y=dataset.iloc[:, 4].values 
 
 

#3 Encoding the categorical variables: 
 

from sklearn.preprocessing import LabelEncoder, OneHotEncoder 
 

labelencoder_X = LabelEncoder() 
 

#Change the text into numbers 0,1,2 
 

X[: ,3]= labelencoder_X.fit_transform(X[: ,3]) 
 

onehotencoder= OneHotEncoder(categorical_features=[3]) 
 

#turn the numbers to dummy variables. Each column represents one state compare the X 

and dataset tables to understand the relationship between the state and the columns 
 

X= onehotencoder.fit_transform(X).toarray() 
 
 

#4 Avoid the dummy variables trap 
 

#Delete the first column represent the California 
 

X= X[:, 1:] 
 
 

#5 Splitting the dataset into the Training and Test dataset 
 

#train_set_split: Split arrays or matrices into random train and test subsets. %20 of the 

dataset to the test set 
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from sklearn.model_selection import train_test_split 

 
X_train, X_test, Y_train, Y_test = train_test_split( X, Y, test_size=0.2, random_state=0) 

 
 

#6 Fit multiple Linear Regression model to our Train setfrom sklearn.linear_model import 
 

LinearRegression 
 

#Create an object called regressor in the LinearRegression class… 
 

regressor = LinearRegression() 
 

#Fit the linear regression model to the training set… We use the fit method the 

arguments of the fit method will be training sets 
 

regressor.fit(X_train,Y_train) 
 
 

#7 Predicting the Test set results: 
 

y_pred= regressor.predict(X_test) 
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3.2 IMPLEMENTATION 

 
Data set :  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:3.2.1 
Correlation:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:3.2.2 
 
 

Jupyter Notebook of Anaconda Navigator has been used to implement the model. The 

implementation is as follows: 
 
 

Step 1: Importing the libraries 
 

import numpy as np 
 

import matplotlib.pyplot as plt 
 

import pandas as pd 
 

 
NumPy is a commonly used Python data analysis package. By using NumPy, you can speed up 

your workflow, and interface with other packages in the Python ecosystem, like scikit-learn, that 

use NumPy under the hood. NumPy was originally developed in the mid 2000s, and arose from 

an even older package called Numeric. 
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NumPy is an open source numerical Python library. NumPy contains a multi-dimentional array 

and matrix data structures. It can be utilised to perform a number of mathematical operations on 

arrays such as trigonometric, statistical and algebraic routines. NumPy is an extension of 

Numeric and Numarray. 
 
 

Pandas is a library written for the Python programming language for data manipulation and 

analysis. In particular, it offers data structures and operations for manipulating numerical tables 

and time series, which is a Panel Data. Therefore, the library is named is Pandas. Pandas library 

is built on NumPy package. 
 
 

Matplotlib is a plotting library for the Python programming language and its numerical 

mathematics extension NumPy. It provides an object-oriented API for embedding plots into 

applications using general-purpose GUI toolkits. 
 
 

matplotlib. pyplot is a collection of command style functions that make matplotlib work like 

MATLAB. Each pyplot function makes some change to a figure: e.g., creates a figure, creates a 

plotting area in a figure, plots some lines in a plotting area, decorates the plot with labels, etc. 
 
 
 
 
 
 

Step 2: Importing the dataset 
 

df = pd.read_csv(r"C:\Users\cse\Desktop\ai\final-dataset.csv") 
 

df is the variable that is used as a reference for the dataset imported.The dataset contains the data 

in the form of comma separated values i.e, in .csv format. 
 

The dataset is read into the variable df with the help of pandas library imported as pd. 
 

The path in which the dataset is stored is given to the command to read it into the variable/ 
 
 
 
 
 

 
Step 3: Review the dataset that is read into df 

 
df.head( ) 

 
df.head( ) gives us the first five rows of the dataset with all the attributes for each row that are 

stored in df. 
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Step 4: Data Preprocessing 

 
Data Preprocessing is a process of converting the raw data into cleaned text. In general 

preprocessing refers to the transformations applied to the data before feeding into the algorithm. 

Therefore to avoid misleading results, data has to screened before giving as input to the ML 

algorithm. 
 

The following instruction checks the dataset that it contains any null values or not. If it contains 

null values then that attribute value returns as True otherwise it returns False. 
 

• dataset.isnull().any() 
 

The following instruction replaces the null values with the median value of that column. 
 

• dataset.fillna(dataset.median(),inplace=True) 

This is for checking first five records in the dataset. 

• dataset.head() 
 
 
 

Step 5:  
When there is no possibility of filling the data, inorder to clean the data to remove the 

unnecessary data or attributes we have to drop some of the columns or attributes. 
 

df.drop( ) can be used to drop such unnecessary columns or attributes. 
 

From our dataset we had to drop a few columns, as follows 
 

df.drop(["A"],axis=1,inplace=True) 
 

Here A is the attribute that is dropped 
 

df.drop(["b"],axis=1,inplace=True) 
 

Here b is the attribute that is dropped 
 

df.drop(["temp high"],axis=1,inplace=True) 
 

Here temp high is the attribute that is dropped 
 

df.drop(["temp low"],axis=1,inplace=True) 
 

Here temp low is the attribute that is dropped 
 

df.drop(["visibilityavg"],axis=1,inplace=True) 
 

Here visibilityavg is the attribute that is dropped 
 

df.drop(["DP high"],axis=1,inplace=True) 
 

Here DP high is the attribute that is dropped 
 

df.drop(["DP low"],axis=1,inplace=True) 
 

Here DP low is the attribute that is dropped 
 

df.drop(["humidity high"],axis=1,inplace=True) 
 

Here humidity high is the attribute that is dropped  
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df.drop(["SLP high"],axis=1,inplace=True) Here 

SLP high is the attribute that is dropped 

df.drop(["SLP low"],axis=1,inplace=True) Here 

SLP low is the attribute that is dropped 

df.drop(["humidity low"],axis=1,inplace=True) 

Here humidity low is the attribute that is dropped 

df.drop(["wind high"],axis=1,inplace=True) Here 

wind high is the attribute that is dropped 

df.drop(["visibility high"],axis=1,inplace=True) 

Here visibility high is the attribute that is dropped 
 
 
 
 
 

Step 6: 

In this step we are checking for the data correlation. 
 

Correlation means When independent variable and dependent variable are strongly linked 

together we say they have a High Correlation. The word Correlation is made of Co- (meaning 

"together"), and Relation. Correlation is Positive when the values increase together, and. 

Correlation is Negative when one value decreases as the other increases. 
 

• dataset.corr() 
 

Based on the correlation factor we ignore the weak independent variables inorder get thr 

accurate prediction. 
 
 

Step 7: Dependent and independent variables 
 

From the dataset after preprocessing we need to differentiate the data set attributes into 

Dependent variables and independent variables. Independent variables are the variables that are 

given as input of the process being analyzed and dependent variables are the variables that are 

the outputs of the process, produced after the input given is analyzed by the model. 

x=df.iloc[:,3:9].values 
 

Here in the project the attributes that are given as input i.e, the independent variables to 

’ x’are from column 3 to column 8. 
 

The left most value of iloc indicates the number of rows and “ : “ indicates all the rows. 

y=df.iloc[:,9].values 
 

The attribute that is given as the dependent variable to ‘y’ is column 9 
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The iloc[:,9] indicates all the rows of attribute 9. 

 
 

Step 8: Importing  train _test _split 
 

Inorder to train and test the model we need to import a package called train _test _split from the 

library called sklearn.model_selection. 
 

With this function, you don't need to divide the dataset manually. By default, Sklearn 

train_test_split will make random partitions for the two subsets. 
 

In this we have given 80 percent of data for training and 20 percent of data for testing. This can 

be achieved through test_size parameter which assigns them records sequentially by making 

random_state = 0. 
 

The result of the train_test_split method assigns four values as shown in the instruction. 
 

• from sklearn.model_selection import train_test_split 
 

• x_train, x_test, y_train, y_test = train_test_split(x, y, test_size = 0.2, random_state = 0) 

We need check the train values and test values for examining their dimensions and values. 
 

• x_train 
 

This gives the information about the dimension of the Independent train data 
 

• y_train 
 

This gives the information about the dimension of the dependent train data 
 

• x_test 
 

This gives the information about the dimension of the Independent test data 
 

• y_test 
 

This gives the information about the dimension of the dependent test data 
 
 

Step 9: Multiple Linear Regression 
 

Since all the data for testing and training is set the model should b trained using Multiple 

linear regression. 
 

We create an object to the model for multi-linear regression. From that object using fit method 

we train the model with our dataset. For predicting the test values predict method is used. 
 

• from sklearn.linear_model import LinearRegression 
 

• mlr=LinearRegression() 
 

• mlr.fit(x_train,y_train) 
 

• y_pred=mlr.predict(x_test) 
 

Step 10: 
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The following command helps us to plot the result of the trained and tested model using 

multiple linear regression 
 

• mlr.intercept_mlr.coefficient() 
 

• plt.plot(x,y) 
 
 
 

Step 11: 
 

In order to get accuracy, R-squared is a goodness-of-fit measure for linear regression models. R-

squared measures the strength of the relationship between your model and the dependent 

variable on a convenient 0 – 100% scale. After fitting a linear regression model, you need to 

determine how well the model fits the data. 
 
 

• from sklearn.metrics import r2_score 
 

• r2_score(y_test,y_pred) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page | 24 
Gudlavalleru Engineering College 



E-Commerce To Invest In Web or Mobile App 

 
Implemented Code :   
import numpy as np   
import matplotlib.pyplot as plt   
import pandas as pd   
import types   
import pandas as pd   
from botocore.client import Config   
import ibm_boto3   
def __iter__(self): return 0   
client_d5b1d5aa862d45f39bca3c747f166ad1 = ibm_boto3.client(service_name='s3',   

ibm_api_key_id='b7AXcnLOt_37QYuyXoXbsR1Jioh4e36THvE1waO5cpLf',   
ibm_auth_endpoint="https://iam.bluemix.net/oidc/token",   
config=Config(signature_version='oauth'),   
endpoint_url='https://s3.eu-geo.objectstorage.service.networklayer.com')   

body = client_d5b1d5aa862d45f39bca3c747f166ad1.get_object(Bucket='ecommerce-

donotdelete-pr-evzjc6nobpptr4',Key='Ecommerce Customers.csv')['Body'] 
 

if not hasattr(body, "__iter__"): body.__iter__ = types.MethodType( __iter__, body )   
dataset = pd.read_csv("Ecommerce Customers.csv")   
dataset.head() 

 
 

import numpy as np 
 

import pandas as pd 
 

import matplotlib.pyplot as plt 
 

dataset1=pd.read_csv("Ecommerce Customers.csv") 
 

dataset1.head() 
 

dataset1.drop(["Email","Address","Avatar","Time on Website"],axis=1,inplace=True) 
 

dataset1 
 

x=dataset1.iloc[:,0:3] 
 

x 
 

y=dataset1.iloc[:,3] 
 

y 
 

from sklearn.model_selection import train_test_split 
 

x_train,x_test,y_train,y_test=train_test_split(x,y,test_size=0.2,random_state=0) 
 

x_train  
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y_train 

 
from sklearn.linear_model import LinearRegression 

 
mlr = LinearRegression() 

 
mlr.fit(x_train,y_train) 

 
y_pred=mlr.predict(x_test) 

 
y_pred 

 
mlr.intercept_ 

 
mlr.coef_ 

 
x_train.shape 

 
pre=mlr.predict([[28,12,38,1,1,48000]]) 

 
dataset1.corr() 

 
from sklearn.metrics import r2_score 

 
r2_score(y_test,y_pred)   
import keras   
from keras.models import Sequential   
from keras.layers import Dense 

 
model=Sequential()  

 
model.add(Dense(input_dim=x_train.shape[1],init="uniform",activation="relu",output_dim=15)   
)   
model.add(Dense(init="uniform",activation="relu",output_dim=8))  

 
 

model.add(Dense(init="random_uniform",activation="sigmoid",output_dim=1))   
model.summary()   
model.compile(optimizer="adam",loss="binary_crossentropy",metrics=['accuracy'])   
model.fit(x_train,y_train,epochs=10,batch_size=32)   
y_pred=model.predict(x_test)y_pred   
y_test   
from sklearn.linear_model import LinearRegression   
mlr = LinearRegression()   
mlr.fit(x_train,y_train)   
y_pred=mlr.predict(x_test)   
x_test   
y_pred 
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!pip install watson-machine-learning-client --upgrade   
from watson_machine_learning_client import WatsonMachineLearningAPIClient 

wml_credentials = { 
 

"username": "38be14e9-83ab-419e-99c3-bfa8460e714e",   
"password": "e24edd67-717f-44c0-bccc-eb3426265791",   
"instance_id": "77952f48-f9b0-4cc0-9fda-fa0c94718997",   
"url": "https://eu-gb.ml.cloud.ibm.com"}   

client = WatsonMachineLearningAPIClient(wml_credentials)   
model_props = {client.repository.ModelMetaNames.AUTHOR_NAME: "Mounica",   

client.repository.ModelMetaNames.AUTHOR_EMAIL: "mounica168@gmail.com",   
client.repository.ModelMetaNames.NAME: "mlr model"}   

model = client.repository.store_model(mlr,meta_props = model_props)   
client.repository.list_models() 

 
published_model_uid = client.repository.get_model_uid(model) 

 
published_model_uid  

 
deployment = client.deployments.create(published_model_uid,name = "mlr Model") 

scoring_endpoint = client.deployments.get_scoring_url(deployment)scoring_endpoint 
 
 

3.3 Data Preparation 
 

Kaggle 
 
 

▪ Kaggle.com keeps enterprises operational and enables strategic projects to go live 
predictably. It provides operational advantages, empowering our customers to succeed.

  
 

▪ It solves your complex data challenges that other partners cannot. It maximizes the value 
from your enterprise data assets wherever they’re held. It is enterprise data specialists.

 
 
 

UCI 
 

The UCI Machine Learning Repository is a collection of databases, domain theories, and 

data generators that are used by the machine learning community for the empirical analysis of 

machine learning algorithms. David Aha and fellow graduate students at UC Irvine created the 

archive as an ftp archive in 1987. Since that time, it has been widely used by students, educators, 

and researchers all over the world as a primary source of machine learning data sets. As an 
 

indication of the impact of the archive, it has been cited over 1000 times, making it one of the 
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top 100 most cited "papers" in all of computer science. Arthur Asuncion and David Newman 

designed the current version of the web site in 2007, and this project is in collaboration with 

Rexa.info at the University of Massachusetts Amherst. Funding support from the National 

Science Foundation is gratefully acknowledged. 
 

data.gov.in 
 

Open Government Data (OGD) Platform India or data.gov.in is a platform for supporting Open 

data initiative of Government of India. This portal is a single-point access to data sets, 

documents, services, tools and applications published by ministries, departments and 

organizations of the Government of India. It combines and expands the best features of India 

government's India.gov.in and the U.S. government's data.gov project. 
 

Open Government Data (OGD) Platform India was developed jointly by India & US 

government as a result of announcement made by President Obama and Prime Minister Shri 

Man Mohan Singh during the Indo-US Open Government Dialogue in 2010. 
 

Open data platform is a being implemented in US as their data.gov.In India the platform was 

further customized by National Informatics Centre (NIC) in line with the National Data Sharing 

Accessibility Policy to develop the Data Portal India. 
 

Open data platform is also being offered to other countries. Ghana and Rwanda are also being 

powered by Open data platform. 
 
 

Sample data of our project :  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:3.3.1 
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We have collected the dataset for E-Commerce To Invest In Web or Mobile App From Kaggle 

Datasets. The dataset consists of 8 Attributes initially. The attributes are as follows: 

 
• Email 

 
• Address 

 
• Avatar 

 
• Average Session Length 

 
• Time on App 

 
• Time on Website 

 
• Length of Membership 

 
• Gender 

 
• Salary 

 
• Yearly amount spent 

 
Since most of the attributes are having noisy and null values we had to do data 

preprocessing. 
 

Data preprocessing involves Data Wrangling that is to discover, clean and enrich the 

data. Some of the attributes are dropped to clean the noisy and null values of data. 
 
 
 

Email  
 

It is the email address of an individual. It doesn’t effect the prediction of yearly 

amount spent. 
 

Avatar 
 

It also doesn’t effect the prediction of yearly amount spent. 
 
 
 

Average Session Length 
 

It is the average amount of time an individual spent on both app and web. 
 

The units of this attribute is in hours. 
 
 

Length of Membership 
 

It describes about the membership details of a person for a particular site. 
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Gender 

 
It is an independent variable which affects the yearly amount spent by a person. 

 
Salary 

 
It is an independent attribute which majorly affect the yearly amount spent by 
an individual. 

 
Mainly the salary is in rupees(INR). 

 
 

 
Time on App 

 
It is the amount of time an individual spent on application. 

 
The units of this attribute is in hours. 

 
 

 
Time on Web 

 
It is the amount of time an individual spent on Website. 

 
The units of this attribute is in hours. 

 
 

 
Yearly amount spent 

 
.It is a dependent attribute which depends on the above attributes 
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CHAPTER 4 
 

Result and Discussion 
 

Using Multiple linear regression we trained a model that would take parameters like 

average Session Length, time on app, time on web, length of membership, gender and salary 

as input and produces the yearly amount spend as the output. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:4.1 
 

The above is the input data for our model.  
 
 

Yearly Amount Spent  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:4.2 
 

The above is the output data for our model. 
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Fig:4.3 
 
 

This is our input data after performing label encoding on the column “Gender”. 
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This is the dataset we have used to train the model. After Pre processing the data is 

as follows. 
 

Input training 
 

data:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:4.4 
 

Output training data:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is the correlation between the independent and dependent variables we have used 

in training and testing the model. 
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Using Multiple linear regression we trained a model that would take parameters like 

average Session Length, time on website, time on app, length of membership, gender and 

salary as input and produces the yearly amount spend as the output. 
 
 

Dataset:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:4.5 
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We have used Node Red for the user interface of the model that we trained to predict 

the yearly amount spent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:4.6 
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The user interface is as follows: 
 

Output:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:4.7 
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CHAPTER 5 
 

Conclusion 
 
 
 

As a result of growing smart phone usage and active E-commerce activities, the 

projected value of the mobile retail market in 2017 is estimated at $151 billion 

worldwide. This goes to show that many online shoppers appreciate the advantages of 

mobile apps. 
 

Mobile apps are much faster than mobile websites. Once customers download your app, 

all the content is installed on their phone. Therefore, users don’t have need an internet 

connection to view your products, like with mobile websites, and it loads much faster. 
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complex engineering problems. 
 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 
 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 
 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 
 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 
 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 
 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 
 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 
 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 
 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 
 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 
 
 

Program Specific Outcomes (PSOs) 
 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 
 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

   
Classification 

   Application   Product    Research  Review   
   

                         
                         

     of       
√ 

                    
    Project                         
                             
   Note: Tick Appropriate category                
                             

             Project Outcomes           
                      

  Course Outcome  Identify and analyze the problem statement using prior 
   (CO1)    technical knowledge in the domain of interest.    
                      

  Course Outcome  Design and develop engineering solutions to complex    
   (CO2)    problems by employing systematic approach.      
                           

  Course Outcome  Examine ethical, environmental, legal and security issues 
   

during project implementation. 
          

   (CO3)              
                      

  Course Outcome  Prepare and present technical reports by utilizing different 
   (CO4)    visualization tools and evaluation metrics.      
                             

             Mapping Table           
            CS1537 : MAIN PROJECT          
                                 

   
Course 

      Program Outcomes and Program Specific Outcome    
                                

  Outcomes  PO PO  PO  PO PO PO  PO PO  PO  PO  PO PO  PSO PSO  
     1 2  3  4 5  6   7 8  9   10  11 12   1 2   
                                

   CO1  3 3  1         2  2   2      1 1   
                                 

   CO2  3 3  3  3 3      2  2   2   1   3 3   
                                 

   CO3  2 2  3  2 2  3   3 3  2   2  2    3    
                                 

   CO4  2   1   3        3   3  2 2   2 2   
                                  

 
 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 
3 based on level of mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) 

mapped 
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Abstract — This project aims to provide knowledge about E-commerce to invest in Web or Mobile app and its influence on the 

traditional businesses. Some might want to know how much they have spent on purchasing some products. There are some 

applications which detect the amount spent.  
Some criteria such as time on Web, time on App etc. will decide the yearly amount spent. It also highlights various opportunities 

provided by e-commerce to businesses. E-commerce technology is converted into mobile commerce; this project explains how this 

technology convergence takes place. The planning process of e-commerce strategy has also been included in this project.  
The main goal of the project is to analyze the yearly amount spent through some parameters such as time on app and time on web etc. 

Different pre-processing techniques can be used for prediction of yearly amount spent.  
Many classifiers like Linear Regression, artificial neural network, support vector machine, Bayesian network, and decision tree can 

be used. Here accuracy is used as a performance parameter. 

 
Keywords — Multiple Linear Regression, Prediction. 

 
I. INTRODUCTION 

 
Mobile has appeared as the most significant e-commerce marketing channels today. A business without mobile presence cannot be imagined.  
Hence, it makes sense for them to establish and maintain the same to capitalize on the e-commerce trend. 

 
Today, the Internet is a stack with number of levels, tools, and games. Everyone has switched from website to mobile application as it is easy 
and convenient to use. Every individual now a day have mobile phones which they carry everywhere and can use anytime they want.  
Mobile websites are scaled desktop websites. Meaning they are good only on some parts. Mobile websites are not saved locally on the phones 
of users, like with apps. They depend on an internet connection .Loading time and interruptions have a big impact on conversion. The slower 
the website, the more people will go away from your site and get annoyed. It can actually prevent consumers from shopping or returning to 
the site.  
E-commerce (website or mobile phone) provides an easy way to sell products to a large customer base. However, there is a lot of competition 
among many e-commerce sites. When users land on an e-commerce site, they can find what they are looking for quickly and easily. Also, 
users are not sure about the brands they want to purchase. Some users have a very broad idea about what they want to buy. 

 
 

II.RELATED WORK 
 

Existing System:  
The existing system of our project predicts the yearly amount spent by an individual based on some parameters such as average session 
length, time on app and length of membership. 

 
Proposed System:   
Now, our proposed project predicts the same output by taking some more parameters to maintain sensitivity. Some of the additional 
parameters include time on web, gender and salary. To increase accuracy we are training our model in such a way by taking some parameters 
into consideration. 
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Multiple Linear Regression 

 
Multiple linear regression attempts to model the relationship between two or more explanatory variables and a response variable by fitting a 
linear equation to observed data. Every value of the independent variable x is associated with a value of the dependent variable y. 

 
 
 

III.PROPOSED ALGORITHMS 
 

Algorithm: Multiple Linear Regression 

 
Step 1: import the libraries 
Step 2: Importing the dataset 
Step 3: Encoding the categorical variables 
Step 4: Avoid the dummy variables trap  
Step 5: Splitting the dataset into the Training and Test dataset 
Step 6: Fit multiple Linear Regression model to our Train 
Step 7: Predicting the Test set results 

 
 

IV.COMPARITIVE RESULTS 
 
 

Fig. 1: Represents the sample dataset which contains the variables like Email, address, time on web, time on App, length of 
membership, gender and salary. Those are the independent variables. And ‘yearly amount spent’ is the dependent variable.  

 
Fig. 2: Represents the input training data which is around 80% of the exact data used to train a model. And the rest 20% is 
used as testing data of given model. In this figure, the gender has the values 0 and 1 which are label encoded in the pre-
processing step 

 
Fig. 3: Represents the output training data y_train. 

 
Fig. 4: It is the node-red which is used to design the user interface through which an user can enter his/her details whenever 
required. 

 
Fig. 5: Represents the final user interface. 
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V. CONCLUSION 
 

The proposed method can also be extended by adding some more parameters which increases the accuracy. And also this 
system can be implemented in mobiles as well as desktops. Finally by the proposed system there is a scope that the 
yearly amount spent by an individual can be detected whenever needed. 
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ABSTRACT 

The main aim of this project is to detect and prevent the wormhole attack based on delay per hop 

technique for wireless mobile ad-hoc networks. Wormhole attack is the dangerous attack which forms a serious 

threat in the networks, mostly for ad-hoc wireless routing protocols and wireless security systems. In wormhole 

attack, an attacker node keeps data packets at one location in the network and forward to another attacker 

node far away by tunneling, which again broadcast them into the network locally. Detection of wormhole 

attack is done using number of hops and delay, no. of packets sent and received at each node in different paths 

available in network. The sender node is capable to identify both types of wormhole attacks. Network 

simulations are done by using NS2 Simulator. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 INTRODUCTION 

       
Mobile adhoc networks (MANETS) are the combination of wireless mobile hosts. It creates an alternative 

network with the advancement of any establishment infrastructure. MANET is self configuring.MANET is 

connected by wireless link automatically as per the defined routing protocol. In mobile adhoc network , data 

transmission is performed within an untrusted wireless environment. In MANET node plays a role of both host and 

router at the same time i.e., each node take part in routing by leading data to other nodes and determining which 

node. Lead data afterwards depend on the network connectivity. MANET is vulnerable to various attacks as it is 

having centralized infrastructure in adhoc network. MANET faces attack like wormhole attack , which is one of 

the dangerous attacks. Communication between stations is done with the help of MANET. But there is a problem 

with communication  that it does not have proper set of infrastructure. There is not single control authority for 

Communication. And also there is no per-designated routers or switches present for communication. MANET 

designated for applications like rescue mission as it is independent of set of infrastructure wireless network shows 

a significant role in current era for communicating data with negligible overhead and supreme possible speed. These 

systems have developed well-organized with the outline of mobility idea of nodes. 

 

MANETs are the systems which are known for their dynamism,  the  medium  of  communication  in 

MANET  is  air,  and  therefore  the  entire communication  is  vulnerable  to  interference  and attacks.  The  

dynamism  is  brought  by  the  nodes which are mobile -they give rise to frequent changes in  the  topology.  Owing  

to  these  frequent  topology changes  and  absence  of  centralised  authority (infrastructure).MANET  operation  

calls  for  two fundamental requirements.  

  

1.  Similar  management  capabilities  for  all  nodes  in MANET.  

2.  Every  operation  of  network as  dataflow,  routing, locating  etc.  need  to  be  infrastructure  less.  
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Several Characteristic features of MANETS are listed below:  

 

(a)  Self-configuring  networks:  MANETs  have  the ability to form self-configuring and self- maintaining  

networks. They tend  to  be self-configuring and self-maintaining  since  no  central  administration  is  

present to do this job for them. This means MANETs do  not  need  any  static  infrastructure  to  perform  a  

particular  jobs  well.  

  

(b)  Mobility:  Nodes  in  MANET  move  freely  while carrying  information.  This  feature  may  help  in  

dispersion, mixture and aggregation of information.  

  

(c)  Broadcast  Communication:  The  communication in MANETs is broad cast based. So if 10 nodes lie in  

the  range  of  the  source  all  of  them  receive  the information.  These  nodes  then  move  the  message  

forward  by  relaying  on  to their transmission  range. Therefore,  every  time  source  node  talks  to  its  

neighbours the gossip reaches to all the other  nodes in its vicinity at no extra cost.  

  

(d)  Data centric routing: Unlike traditional MANETs that  use  point  to  point  addressing  centric  model.  

Some  MANETs  use  data  centric  communication model  in  routing.  In  data  centric  communication  

model,  the  priority  is  given  to  type  of  data  rather than  the  sources identity. This  model supports  data  

aggregation which is  performed  in networks. It also puts  restrictions  on  the  way  in  which  storage  and  

routing tasks are executed in the network.  

  

(e)  Limited  Resources:  The  nodes  in  MANETs  are relatively  small  in  size  –  hence  they  have  limited  

power, processing ability and memory.  

  

(f)  Costly  Routing: Since there are  no access  points, no fixed infrastructure, every node in MANETs need to 

perform  the  function  of  routing  which  becomes expensive. Furthermore, when the  destination  is far away,  the  

routing  cost  increases  even  more. Therefore in MANETs, neighbour communication is favoured.  

  

(g)  Unreliable  links:  The  links  established  in MANETS  are  unreliable  because  the  topology changes  rapidly  

owing  to  mobility,  plus  there  are environmental  factors  and  interference  of  other elements.  Also  collisions  
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cannot  be  detected  in wireless networks like their wired counterparts. As a result  the  percentage  of  message  

losses  is  high  in MANETS.  

 

1.1.1 MANET Routing Protocols 

 

In Mobile Ad hoc Network (MANET), nodes do not know the topology of their network, instead they have 

to discover it by their own as the topology in the ad-hoc network is dynamic topology. The basic rules is that a new 

node whenever enters into an ad-hoc network, must announce its arrival and presence and should also listen to 

similar announcement broadcasts made by other mobile nodes. 

 

MANET Routing Protocols are mainly classified into three categories. They are:- 

 

i)   Pro-active Routing Protocols 

ii)  Reactive Routing Protocols 

iii) Hybrid Routing Protocols 

 

1.1.1.1 Pro-active Routing Protocols 

 

These are also known as table-driven routing protocols. Each mobile node maintains a separate routing table 

which contains the information of the routes to all the possible destination mobile nodes. Since the topology in the 

mobile ad-hoc network is dynamic, these routing tables are updated periodically as and when the network topology 

changes. It has a limitation that is doesn’t work well for the large networks as the entries in the routing table 

becomes too large since they need to maintain the route information to all possible nodes. 

Pro-active Routing Protocols are of two types. They are:- 

i)  Destination Sequenced Distance Vector Routing Protocol (DSDV) 

ii) Global State Routing (GSR) 

i) Destination Sequenced Distance Vector Routing Protocol(DSDV) 

 

It is a pro-active/table driven routing protocol. It actually extends the distance vector routing protocol of the 

wired networks as the name suggests. It is based on the Bellman-ford routing algorithm. Distance vector routing 

https://www.geeksforgeeks.org/introduction-of-mobile-ad-hoc-network-manet/


                                                                                   A Modified AODV Based Wormhole Detection Using Hop 
Count and Packet Sent and Receiving Ratio in MANETs 

 

Gudlavalleru Engineering College                                                                                                               4 
 

protocol was not suited for mobile ad-hoc networks due to count-to-infinity problem. Hence, as a solution 

Destination Sequenced Distance Vector Routing Protocol (DSDV) came into picture. 

 

Destination sequence number is added with every routing entry in the routing table maintained by each 

node. A node will include the new update in the table only if the entry consists of the new updated route to the 

destination with higher sequence number. 

 

ii) Global State Routing(GSR) 

It is a pro-active/table driven routing protocol. It actually extends the link state routing of the wired 

networks. It is based on the Dijkstra’s routing algorithm. Link state routing protocol was not suited for mobile ad-

hoc networks because in it, each node floods the link state routing information directly into the whole network i.e. 

Global flooding which may lead to the congestion of control packets in the network.Hence, as a solution Global 

State Routing Routing Protocol (GSR) came into the picture.  

 

Global state routing doesn’t flood the link state routing packets globally into the network. In GSR, each of 

the mobile node maintains one list and three tables namely, adjacency list, topology table, next hop table and 

distance table. 

 

1.1.1.2 Reactive Routing Protocol 

 

These are also known as on-demand routing protocol. In this type of routing, the route is discovered only 

when it is required. The process of route discovery occurs by flooding the route request packets throughout the 

mobile network. It consists of two major phases namely, route discovery and route maintenance. 

 

Reactive Routing Protocols are of two types. They are:- 

i)  Dynamic Source Routing protocol (DSR) 

ii) Ad-Hoc On Demand Vector Routing protocol (AODV) 
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i) Dynamic Source Routing protocol (DSR) 

 

It is a reactive/on-demand routing protocol. In this type of routing, the route is discovered only when it is 

required. The process of route discovery occurs by flooding the route request packets throughout the mobile 

network. It consists of two phases: 

 

• Route Discovery 

This phase determines the most optimal path for the transmission of data packets between the source and 

the destination mobile nodes. 

• Route Maintenance 

This phase performs the maintenance work of the route as the topology in the mobile ad-hoc network is 

dynamic in nature and hence, there are many cases of link breakage resulting in the network failure 

between the mobile nodes. 

 

ii) Ad-Hoc On Demand Vector Routing protocol (AODV) 

 

It is a reactive/on-demand routing protocol. It is an extension of dynamic source routing protocol (DSR) 

and it helps to remove the disadvantage of dynamic source routing protocol. In DSR, after route discovery, when 

the source mobile node sends the data packet to the destination mobile node, it also contains the complete path in 

its header. Hence, as the network size increases, the length of the complete path also increases and the data packet’s 

header size also increases which makes the whole network slow.Hence, Ad-Hoc On Demand Vector Routing 

protocol came as solution to it. The main difference lies in the way of storing the path, AODV stores the path in 

the routing table whereas DSR stores it in the data packet’s header itself. It also operates in two phases in the similar 

fashion: Route discovery and Route maintenance. 

 

In AODV  route  discovery,  there  are  two  important  control messages  namely Route  Request (RREQ)  

and Route  Reply (RREP).  Both  control  messages carry an important attribute called destination sequence number 

and has the incremental value to determine the freshness of a particular route. 

  

 The Ad hoc On-Demand Distance Vector (AODV) algorithm enables dynamic, self-starting, multi-hop 

routing between participating mobile nodes wishing to establish and maintain an ad hoc network.  AODV allows 
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mobile nodes to obtain routes quickly for new destinations, and does not require nodes to maintain routes to 

destinations that are not in active communication. AODV allows mobile nodes to respond to link breakages and 

changes in network topology in a timely manner. The operation of AODV is loop-free, and by avoiding the 

Bellman-Ford "counting to infinity" problem offers quick convergence when the ad-hoc network topology changes 

(typically, when a node moves in the network). When links break, AODV causes the affected set of nodes to be 

notified so that they are able to invalidate the routes using the lost link. 

 

1.1.1.3 Hybrid Routing Protocol 

 

It basically combines the advantages of both, reactive and pro-active routing protocols. These protocols 

are adaptive in nature and adapts according to the zone and position of the source and destination mobile nodes. 

One of the most popular hybrid routing protocol is Zone Routing Protocol (ZRP). 

 

The whole network is divided into different zones and then the position of source and destination mobile 

node is observed. If the source and destination mobile nodes are present in the same zone, then proactive routing 

is used for the transmission of the data packets between them. And if the source and destination mobile nodes are 

present in different zones, then reactive routing is used for the transmission of the data packets between them. 

Among these routing protocols, we are using AODV Routing Protocol as it faces less vulnerabilities. AODV 

provides fair performance with reasonable overhead and adaptability to both traffic load and host mobility, the 

on-demand property also introduces some security deficiencies. 

 

1.1.2 Wormhole Attack 

 

In multi hop wireless systems, such as wireless sensor networks, mobile ad hoc network, security is an 

important factor. The increasing popularity and usage of wireless technology is creating a need for more secure 

wireless networks. Wireless networks are particularly vulnerable to a Powerful attack known as the wormhole 

attack, which is one of the dangerous attacks.  It becomes more critical issue when we transmit important data 

between nodes. There are a lot of attacks available in wireless sensor network or mobile ad hoc network. Wormhole 

attack  is the most frequently occurring attack in ad hoc networks. In wormhole attack, an attacker forms two or 

more malicious nodes in the network at different locations. These nodes are connected with the help of low latency 
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link. As a result of this way two or more malicious nodes create a higher level virtual tunnel in the network. This 

virtual tunnel is used for sending the packets between the end points of tunnel. Whenever transmission starts 

between a source to destination, adversary try to record transmitted packets at one location in the network and 

tunnels all captured packets to another location. The wormhole attack is possible even if the attacker has not 

compromised with any hosts and even if all communication provides authenticity and confidentiality. The 

wormhole attack can form a serious threat in wireless networks, especially against many ad hoc network routing 

protocols and location-based wireless security systems. 

 

Wormhole nodes fake a route that is shorter than the original one within the network; this can confuse 

routing mechanisms which rely on the knowledge about distance between nodes.  It has one or more malicious 

nodes and a tunnel between them. The attacking node captures the packets from one location and transmits them to 

other distant located node which distributes them locally. A wormhole attack can easily be launched by the attacker 

without having knowledge of the network or compromising any legitimate nodes or cryptography mechanisms. The 

tunnel is either the wired link or a high frequency links. This creates the illusion that the two end points of the 

tunnel are very close to each other. 

         

 

 

 

 

 

 

 

 

                            

                                                   

Fig: 1: Wormhole Attack 

 

Wormhole attack is a well known and one of the most serious security threats in MANETS. It can harm 

several MANET routing protocols such as Dynamic Source Routing (DSR), Ad hoc On-demand Distance Vector 

(AODV), Optimized Link State Routing (OLSR), Destination Sequenced Distance Vector (DSDV), and Topology 
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Dissemination Based on Reverse-Path Forwarding (TBRPF) etc. Generally, two or more malicious nodes launch a 

wormhole attack using a private channel called tunnel, between them. The working of wormhole attack is shown 

in Figure 1. At one end of the tunnel, a malicious node captures a control packet and sends it to another colluding 

node at the other end through a private channel, which rebroadcasts the packet locally. Route for communication 

between source and destination is selected through the private channel because of having better metrics e.g., less 

number of hops or less time, as compared to packets transmitted over other normal routes. The attack normally 

works in two phases. In the first phase, the wormhole nodes get themselves involved in several routes. In the second 

phase, these malicious nodes start exploiting the packets they receive. These nodes can disrupt the network 

functionality in a number of ways. For example, these nodes can confuse the protocols that depend on node location 

or geographic  Wormhole nodes can drop, modify, or send data to a third party for malicious purposes. 

 

In wormhole attack, the attackers put themselves in powerful strategic place in the network. They utilize 

their location, that is, they have shortest route among the nodes as displayed in Fig.1. They publicize their route to 

other nodes in the network to announce them they have the shortest route for transferring their information. In order 

to recording the ongoing communication and traffic at one network position and channels them to another position 

in the network the wormhole attackers create a tunnel . When the attacker nodes create a direct link between each 

other in the network, then the wormhole attacker at one side receives packets and transfers them to the other side 

of the network. When the attackers are in this situation the attack is known as out of band .In other type of wormhole 

attack that is known as in band wormhole attack  the attacker builds an overlay tunnel over the existing wireless 

medium. This attack is potentially very much dangerous and attacker most prefers to choose this one. 

 

There are two methods by which wormhole attack can be done in a network as In-band wormhole attack 

and Out-Of-Band wormhole attack. 

 

• In-band Wormhole: In this, wormhole attack constructs a hidden overlay tunnel between active wireless 

medium. There is no need for extra hardware devices in In-Band attack. In-Band attack also uses the existing 

communication medium in its routing. 

• Out-of-band Wormhole: In this, attacker node establishes a direct link between two choke points. This 

connected link is external link which is either wired or wireless medium. Packets are accepted at one end 

of the connection while it is transmitting packets using second end of the connection. By this way, a large 

amount of packets are send through the wormhole. 
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Fig: 2: In-Band and Out-of Band Wormhole Attack 

 

In wormhole attack attacker keeps packet at one location   in the network. Then tunnel packet to other place. 

And again forward them into the network. A wormhole attack can be done using In-band and Out-of band channel 

as shown in figure 2. In In-band channel, attacker node uses the normal  nodes as an intermediate node to forward 

the route request packets from one attacker node to another attacker node. In Out-Of-Band channel, One malicious 

node is directly attached to other malicious node through wired link. Gathering the sensitive information from 

network or packet is the main aim of the wormhole attack. 

 

In figure 2, the receiver node R notice that sender node S is directly neighbor of it, but actually packet is 

delivered via node S-Z1-A-B-C-Z2-R in In-band wormhole attack and S-Z1-Z2-R in out-of band wormhole 

attack. 

 

 

1.2 OBJECTIVES OF THE PROJECT 

 

• The main objective of this project is to detect and prevent the wormhole in mobile adhoc networks. 

• This system provide a complete safe system by using upgraded AODV protocol. 

• This system detects both types of wormhole attacks i.e, In-band wormhole attack and Out-of-band 

wormhole attack. 

• This system provides security services such as Confidentiality, Integrity and Authorization in MANETs. 

• This system prevents the wormhole attack by using Authentication. 

 

 

 



                                                                                   A Modified AODV Based Wormhole Detection Using Hop 
Count and Packet Sent and Receiving Ratio in MANETs 

 

Gudlavalleru Engineering College                                                                                                               10 
 

1.3 PROBLEM STATEMENT 

 

MANET is a sort of multi-hop network. It is infrastructure less network. It is self-organizing network. 

MANET having wireless and distributed nature. So there is a big task for system security designer. One major 

problem with the security perspective is absence of defense. As no other place where  traffic should be measured, 

so there is no defense line that divide inside and outside network. 

 

The challenging task in MANET is to find intrusion and locate faults in a network. Existing tools are of 

finite use due to the following MANET characteristics: 

• Lack of centralized infrastructure: Each node in a network serves as a host and router so there is a absence of 

central point for doing analysis of gathered data. For minimizing overhead traffic, analysis needs to be 

executed to place nodes. 

• Dynamic nature of ad-hoc networks: Nodes and network infrastructure are highly dynamic in nature. That 

may move, be destroyed or loss connectivity. 

• Lack of traffic choke-points: In MANET, there are no natural traffic concentration points/choke-points to 

observe traffic. Traffic inspection and analysis techniques must fully distributed. For the detection and 

localization process, huge amount of nodes must participate also cooperate. 

 

Authentication, Confidentiality, Integrity are three important security services. 

• Authentication means proper existence is familiar to communicating authority. 

• Confidentiality keeps message information safe from unauthorized access. 

• Integrity means message is unaltered during the communication between two parties. 

 

  Focusing on above disadvantages, this project is trying to detect wormhole attack also trying to provide a 

complete safe system by using upgraded AODV protocol. For a given pair of node (source and destination), the 

routing algorithm should select a path in such a way that it minimises the consumption of energy and maximise the 

life time of network. Nodes are selected for a route in such a way that it will maximize network lifetime, so a node 

will be selected in a route if it is minimising energy consumption and maximizing the network lifetime. 
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A defective node operating in the network receives packets at one location and tunnels them to another location 

in the network, where these packets are modified and resent into the network. The tunnel that is between two conspiring 

attackers is referred to as a wormhole. The main scope of this project is to detect presence of a wormhole in the network 

and develop a technique so that other nodes realize what the compromised channel in the network is, and thus avoid that 

path for sending data. Transfer of smart packet through the network will trick the colluding malicious nodes to send a 

response for that packet, and thus to know what the compromised path is. The project is based on ns2 only. These days 

there is an immense need to be protected from malicious attacks on the network, which are constantly trying to steal 

user data. Since a lot of communication takes place through MANET, it is required to develop mechanisms to prevent 

these attacks.  
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CHAPTER 2 

LITERATURE REVIEW 

 

Hu and Evans, et al. developed a “protocol using directional antennas to prevent wormhole attacks”. 

Directional antennas are able to detect the angle of arrival of a signal . In this protocol, two nodes communicate 

knowing that one node should be receiving messages from one angle and the other should be receiving it at the 

opposite angle (i.e. one from west and the other at east)[1]. 

Disadvantage : If the attacker strategically placed wormholes residing between two directional antennas then this 

protocol fails to prevent the wormhole attack and this method does not prevent multiple endpoint attacks. 

Directional errors are possible in this method. 

 

Rouba El Kaissi, et al. in his article “A defense mechanism against wormhole attacks in wireless sensor 

networks”  obstacles impede the successful deployment of sensor networks. In addition to the limited resources 

issue, security is a major concern especially for applications such as home security monitoring, military, and battle 

field applications. This paper  presents a defense mechanism against wormhole attacks in wireless sensor 

networks[2].  

Disadvantage : The routing protocol does not work effectively in the case of 2 or more collaborating attackers. 

 

Yudhvir Singh, et al. in his article “Wormhole Attack Avoidance Technique in Mobile Adhoc Networks”  

uses  DSR protocol to find out malicious nodes efficiently. The Dynamic Source Routing (DSR) specifically 

designed for use in multi-hop wireless ad hoc network. The DSR protocol does not require any existing network 

infrastructure or central administration and is completely self organizing and self-configuring[3]. 

Disadvantage : DSR protocol increases the network load. 

 

Zubair Ahmed Khan, et al. in his article “Wormhole Attack: A new detection technique” uses a modified 

routing table that will help in the identification of malicious links. Since we know routing tables are used to maintain 

routes, we are proposing a solution in which we will take into account changes made to the routes and the full path 

from source to end. By doing this we can immediately detect a potential wormhole link as soon as it is created. By 

giving the nodes the ability to analyze/share one another’s routing tables we can also detect the potential wormholes.  

It helps to detect malicious nodes quickly since the node which is mostly used is taken into account[4].  

Disadvantage : There is no prevention technique.  
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A Vani, et al. in his article “A Simple Algorithm for Detection and Removal of Wormhole Attacks for Secure 

Routing In Ad Hoc Wireless Networks” proposed a solution that combines the methods of hop count, decision 

anomaly and neighbour list count methods for AODV protocol. The process depends upon hierarchical processing 

of nodes and their neighbours. They used the hop count present in the routing table of nodes[5].  

Disadvantage : This will require a need to store two copies of routing table of each node so that to keep track of 

previous hop counts. 

 

Xia Wang, Johnny Wong, et al. “An End-to-end Detection of Wormhole Attack in Wireless Ad-hoc 

Networks” describes an end to end detection of wormhole attack (EDWA) in wireless ad hoc network has been 

proposed. This approach consists of three phases. In first phase a location based end to end detection is done. Here 

wormhole detection by the source   is done based on smallest hop count estimation between source and destination. If 

the hop count of the received shortest route is much smaller than the estimated hop count , then a wormhole is detected 

and source node raises an alert message to other nodes about the existence of wormhole. In second phase identification 

of wormhole is done. Here   source node confirms the end points of the wormhole by a TRACKING procedure provided 

there are multipath existing between source and destination. Once the endpoints are identified, the results are broadcasted 

into the network to warn the other nodes about the malicious nodes. Finally in the last phase, a genuine route is selected 

for data communication which is legitimate and free from the presence of wormhole. Thus, this approach is both 

detection and identification method where there are no special hardware requirements and no need of clock 

synchronizations[6].  

Disadvantage : when the source and destination are  too far away, then this method does not work effectively. 

 

L.  Buttyán,  L.  Dóra  &  I. Vajda, et al. in his article “Statistical  Wormhole  Detection  in  Sensor  

Networks” proposes two statistical  approaches to  detect wormhole  attack  in  Wireless Ad  Hoc  Networks  . The 

first one, called Neighbour Number Test is based on a simple assumption that  a  wormhole  will increase  the  

number  of  neighbours  of  the nodes  (fake  neighbours)  in  its radius.  The  base  station  gets  neighbourhood  

information  from  all  sensor  nodes,  computes  the hypothetical distribution of the number of neighbours and uses 

statistical test to decide if there is a  wormhole  or  not.  The  second  one  called  All  Distance  Test  which  detects  

wormhole  by computing the distribution of the length of the shortest paths between all pairs of nodes. In  these 

two algorithms, most of the workload is done in the base station to save sensor nodes’ resources. However,  one  of  

the  major  drawbacks  is  that  they  cannot  pinpoint  the  location  of  wormhole which is necessary for a successful 

defence[7].   
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Disadvantage : The main drawback of  the  above statistical analysis based  solutions  is that it can detect  routing 

anomaly as long as sufficient information of routes is available. 

 

S.  Capkun  et  al.  proposed  another  wormhole  prevention  technique,  called  “Secure  Tracking  of Node  

Encounters  in  Multi-hop  Wireless  Networks”  (SECTOR)  somewhat  similar  to  “packet leashes” . In SECTOR node 

A can  estimate  the  distance to a node B based  on  the  speed  of data transmitted  between  them. Each  node uses  a  

special  hardware  that enables  fast sending  of one-bit challenge messages without CPU involvement to minimize all 

possible processing delays. By using the time of flight, A detects whether or not B is a neighbour[8]. 

Disadvantage : The hardware based solutions introduce minimal Communication overhead but need some special h/w 

support which is a major drawback. Some methods also need some cryptographic support.   

 

Hu, Yih-Chun, Adrian Perrig, and David B. Johnson, et al.  in his article ”Packet leashes: a defense against 

wormhole attacks in wireless networks”. In geographic leashes, node location information is used to bound the 

distance a packet can traverse. Since wormhole attacks can affect localization, the location information must be 

obtained via an out-of-band mechanism such as GPS. Further, the “legal” distance a packet can traverse is not 

always easy to determine. In temporal leashes, extremely accurate globally synchronized clocks are used to bound 

the propagation time of packets that could be hard to obtain particularly in low-cost sensor hardware. Even when  

available, such timing analysis may not be able to detect cut-through or physical layer wormhole attacks .To protect 

against wormhole attacks technique was proposed in this paper, the main intention of this technique is to limit the 

extreme allowed transmission distance. Authentication is necessary to receive the packets. Loosely clock 

synchronization is needed in geographical leashes as well as accurate location data of every node is needed. In 

temporal leashes, loosely location information and exact clock synchronization of every node is required[9]. 

Disadvantage :  The disadvantages with leashes is that all nodes should have knowledge of their own location in 

the network and insecure synchronized clock. 

 

Zheng, Shanshan, et al. in his article “Intrusion detection of in-band wormholes in MANETs using advanced 

statistical methods.” In this paper, statistical method is used to detect wormhole attack. It consists of the continuous 

probability ratio test also required non-parametric change detection method. We studied the performances of these 

schemes, especially in the presence of traffic congestion and analysed the trade-offs between detection accuracy 

and detection latency[10].  

Disadvantage : This method only detects in-band wormholes in MANETs . 
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D.  B.  Roy et  al.  proposed the  first  cluster  base  Wormhole  attack  detection  method .  They divided 

the entire network in clusters. Each cluster has a cluster head and there is a guard node in the  intersection  of  two  

overlapping  clusters.  Guard  node has  the responsibility  to  monitor  the communication between the clusters that 

are adjacent to the guard node, and if malicious activity is found the guard node  reports to the cluster  head  of  the  

respective  layer.  A  cluster  head  in  the inner layer detects  a malicious activity and informs the cluster head of 

the outer layer, and then the outer layer cluster head has the  responsibility to inform the other nodes in the network 

about the malicious nodes.  The proposed cluster  based  organization reduces the load of processing on each node 

because it uses  guard  nodes  for  monitoring  purpose  and  the  cluster  heads  for  the  Wormhole  detection 

purpose. The cluster head also has the responsibility to inform the other node about the wormhole nodes. D. B. Roy  

et al. did not  provide a practical method for cluster formation, the cluster  head selection  and  the  guard  node  

selection.  Also  the  method  cannot  pin  point  the  location  of  the wormhole nodes  and needs a separate phase  

for  Wormhole attack detection after the  guard node observes a malicious activity[11].  

Disadvantage : This method can only detect the single Wormhole attack multiple Wormhole attack cannot be 

detected by this method. 

 

Khatri, P. et al. proposed Detection of wormhole attack without using any hardware is done by Wormhole 

attack detection Protocol using Hound Packet [WHOP]. In this method Source node counts hop difference by using 

hound packet to detect the wormhole attack[12].  

Disadvantage : WHOP required extra processing time to process the hound packets for detection of wormhole 

attack. 

 

H. Chiu and K. Lui, et al. in his article “DelPHI: Wormhole detection mechanism for ad hoc wireless 

networks.” Measurement of path round trip delay is used as an indication of an in-band wormhole attack[13]. 

Whenever the obtained delay time exceeds some pre-defined threshold, it is concluded that the path is subjected to 

a wormhole attack. This single threshold method is used in the Delay Per Hop Indication scheme. this method could 

face problems in a network where the network connections change over time and congestion  occurs frequently. 

Congestion can increase the delay time associated with a normal path, leading to a high false alarm rate[14]. 

Disadvantage : This Technique requires extra resources to differentiate different trials in data collection from 

source to destination. 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY 

 

The proposed system is  “Detection and Prevention of Wormhole Attack Based on Delay Per Hop 

Technique for Wireless Mobile Ad-hoc Network”. 

 

In MANET security is the main issue for data communication. Proactive and Reactive are two 

approaches  in MANET. Using the cryptographic technique, proactive approach tries to save an attacker from 

discharging attack in the first place. The reactive approach explore to find security threats a posterior and 

react accordingly. Wormhole attack is the dangerous attack which forms a serious threat in the networks, 

mostly for ad-hoc wireless routing protocols and wireless  security  system A wormhole is one of prominent 

attack that is formed by malicious colluding nodes. Wormhole attacks in MANET can significantly degrade 

networks performance and threaten network security. The detection and evasion of such wormholes in an 

adhoc network is still considered a challenging task. In proposed system , an idea to detect wormhole attack 

in the wireless network by gathering number of hop count, delay per hop information and packets sent and 

received at each node . It detects both types of wormhole attack that is In-band and Out-of-band attack. In 

this project a complete safe system is providing by using upgraded AODV Protocol. 

 

The proposed system aims at finding a safe path for sending packets for data communication. This technique 

focuses on the detection of misbehaving nodes and tries to prevent the wormhole attack on the network by 

preventing those nodes to use the current routing path and select an alternative path by again following the route 

discovery technique for the same. In this method of wormhole avoidance, existing AODV protocol is modified with 

the functionality of wormhole attack detection and prevention.  
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Fig: 3: Architecture of Detection and Prevention of Wormhole Attack 

 

Architecture for detection and prevention of wormhole attack contains mainly three steps. They are:- 

1)Detection Mechanism 

2)Prevention Mechanism 

3)Observe Performance 

 

In Detection Mechanism, wormhole attack is detected using AODV routing protocol. It is done by 

calculating hop count, delay per hop and packets sent and received at each node. After gathering the required 

information, detection process is done by using AODV protocol. If  measured value > threshold then wormhole 

attack is detected i.e. the selected path contains malicious nodes so we need to select another path and repeat the 

above process to know whether the path is wormhole attacked path or wormhole free path. 
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In Prevention Mechanism, , every transmitting and receiving node has its own node-id. Node-id is initiated 

and verified using lightweight cryptography algorithm known as ceaser cipher in which input is converted into 

cipher text by applying some arithmetical operation and at the receiver end reverse operation is carried out to get 

back the original text. All authorized nodes are aware of the common key. Hence only authorized nodes can generate 

valid signature and it will not produce any error at the receiver side. Attackers signature will be identified as invalid 

at receiver side. 

 

 In Observe Performance, evaluation of the data is carried out on the basis of throughput, delay, packet 

delivery ratio, packet drop. 

 

3.1.1 Detection Mechanism 

 

In Detection Mechanism, wormhole detection process can be done in two steps. They are:- 

i)   Measure hop count, delay per hop and packets sent and received 

ii) Data Analysis and Detection using AODV Protocol 

 

Wormhole attack procedure can be in two ways:- 

a) Tunneling: Two nodes are connected with one another with the help of a medium which is not available 

to normal nodes, with the help of this entirely different channel the nodes are able to communicate with one another 

over a range in which normal nodes cannot. The two defective nodes act in a way that they appear to be neighbours 

to all the other nodes.  

  b) Drop Packets: A malicious node receives packets at one place in the network and tunnels them to another 

place in the network, where these packets are again sent into the same network.  

 

3.1.1.1 Measure hop count, delay per hop and packets sent and received 

 

  All the calculation of the delay and hop values occur between the two nodes in a network for detecting the 

wormhole attack is calculated here. The Normal path and wormhole path is considered for the calculation of 

delay and hop values in a network. Detection is done by two steps as below: First step offers data collection of 

information like delay and number of hop count. In second step, Detection starts by sender node by using 

collected data from first step. 
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Fig: 4: RREQ RoadMap 

 

And when the receiver receive a RREQ, it reply through  RREP packet to the sender by reverse path shows 

  in figure 5. 

 

Fig: 5: RREP RoadMap 

 

In the Second Step , after gathering all information from different path, detection process starts by the 

sender node. Suppose RREQ packet sent at time Ts by the sender node and received RREQ packet at time Tt. Ht 

is the hop count field, PT is propagation time given by 

   PT = Tt – Ts 

       Delay per hop value is calculated as follows, if the hop count field in the RREP from node is Ht then the delay 

per hop value of the path to the destination through node is given by 

   DPH = Tt − Ts/Ht  
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Sender node identifies the path under the wormhole attack and path which is not affected by wormhole 

attack. So basically gathers the information of disjoint path and arrange them based on number of hops and delay 

per hop in each path. The sender node initiates the detection. After the detection sender node broadcast the RREQ 

packet at the time Ts and get a RREP packet from a neighbor node at time Tt then the Propagation or round trip time 

of the path through node is given above. 

  And number of packets sent and received at each node is also calculated. The node at which number of packets 

sent are more is indicated as one of the malicious nodes in the network. And the node at which number of packets 

received are more is indicated as another malicious node in the network.That two nodes transmit data packets through 

tunneling.  

 

3.1.1.2 Data Analysis and Detection using AODV Protocol 

3.1.1.2.1 Detection using AODV Protocol 

Detection of wormhole attack is done using AODV protocol. The steps that are done using AODV protocol is shown 

in fig. 6 

When a node wishes to send a packet to some destination. It checks its routing table to determine if it has a 

current route to the destination. 

• If Yes, forwards the packet to next hop node  

• If No, it initiates a route discovery process  

Route discovery process begins with the creation of a Route Request (RREQ) packet -> source node creates it. 

The packet contains – source node’s IP address, source node’s current sequence number, destination IP address, 

destination sequence number. 

Packet also contains broadcast ID number. Broadcast ID gets incremented each time a source node uses RREQ. 

Broadcast ID and source IP address form a unique identifier for the RREQ. Broadcasting is done via Flooding. 

When a node determines that it has a current route to respond to RREQ i.e. has a path to destination – It creates 

RREP (Route Reply) . RREP contains 

• If RREP is being sent by destination  

The RREP will also contain the  <current sqn # of destination, hop-count=0, life-time>  
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• If RREP is sent by an intermediate node  

RREP will contain its record of the  record of the <destination sequence number, hop-count=its distance to 

destination, its value of the life-time> 

 

 

Fig: 6: Flowchart of AODV Routing Protocol 
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On the basis of Delay per Hop value from the Measurement of delay and hop value, the detection of 

wormhole attack is analysed and the proper decision is taken in that situation. The scenario under the legal 

situation, the delay for each packet is same along each hop in the path. But under the wormhole attack, for every 

packet lagging time should be huge. The reason behind is there can be many nodes available between them or can 

be attached through a long wireless link. The path which is under the wormhole attack is having large delay than 

the normal path. On the basis of packets sent and received at node, when the no. of packets sent at a node is more 

and no. of packets received at another node is more then those two nodes are malicious nodes which transmit data 

packets through tunneling.  

  The design steps for detecting an intrusion is as discussed below :  

Fig: 7: Flowchart for Detection and Prevention of Wormhole Attack 
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Steps for Detection and Prevention of Wormhole Attack are:- 

 

At the first step: Route is discovered by the AODV protocol  by sending RREQ message to nodes by 

broadcasting data and get the RREP message from the nodes of a network either by unicast routing or by multicast 

routing. After discovery of route, the path is selected from source node towards the destination node through 

intermediate nodes in a network. The RTT computation is based on its own clock. The computed  per hop distance 

value and time-stamp are stored in each packet header. All these information are stored to identify the wormhole 

link. 

 
Fig: 8: Route Discovery by AODV 

 

 

At the second step: After the selection of a path towards destination, nodes in a path computes Round Trip 

Time values based on the time between HELLO message send and HELLO message received. 

   

 

Fig: 9: Compute Per Hop Distance Using RTT
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At the next step: Every node in a path executes per hop distance with its neighbor. After figuring out, it 

examine with the previous per hop distance. 

 

Fig: 10:Compute Per Hop Distance With Previous Per Hop Distance 

 

If the per hop distance exceeds the maximum threshold range (RTh), go to step 4, that is, check for the 

maximum count a link takes part in the path. If  the  count  of  a link takes part in a path is more than the defined 

value (FAcount > FATh), then the link is wormhole i.e. Wormhole Attack is detected. The neighboring node 

gives feedback to other nodes in a network to know about the attack in a network. 

 

Fig: 11: Check Participation of Link in a Path 

 
 

After that, wormhole nodes are recognized in a network.  Routing table create a list of all wormhole nodes. 

In the data transmission from source to destination all these wormhole nodes are avoided. That wormhole nodes 

are isolated from the network.
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Fig: 12:Wormhole Attack Detected 

 
 

On the basis of above calculated data, single hop nodes are avoided which are connected to malicious 

nodes in  a network. By the use of distance formula the X and Y co-ordinates of the nodes are calculated in a 

network. With this information about nodes single hop distance node near  wormhole node will be found out. 

 
Fig: 13: Find Single Hop Distance of Nodes Attached With Wormhole Attack 

 

Single hop node attached to wormhole node is avoided. List all the single hop distance node in a routing 

table and avoid all that nodes in a data transmission from sender to destination node. 

 

 
Fig: 14: Avoid Single Hop Node Attached to Wormhole Attack 
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At the end wormhole free path is selected for transferring data from source node to destination node. 

 

Fig: 15: Select Wormhole Free Path 

 

 

3.1.2  Prevention Mechanism 

 

Blacklist of Malicious Node: When the source node receives the encrypted reply and the wormhole 

existence is confirmed, the malicious nodes are needed to cut-off so that no further communication takes place 

with them and hence they are black listed. 

 

Maintain a table of blacklisted nodes. When the source node receives the smart packet and the wormhole 

existence is confirmed, the malicious nodes are needed to isolate from the network so that no further 

communication takes place with them and hence are black listed. Other nodes are informed about the malicious 

nodes and about the wormhole present between them. Safe path is analysed by applying prevention algorithm 

and avoidance mechanism is applied. 

 

 The MANET having very insecure data transmission. So there is a need to secure data while transmitting 

from sender to receiver. For the security of data this project is trying to provide to an node-id and the password. 

By the use of Node-id and Password, intruder can’t interfere in the process of transmitting data from one place 

to another. Every transmitting or receiving node creates the own node-id which is authenticated. Only 

authenticated node-id can share data with other node otherwise, unauthorised request will not considered in a 

process and rejected there request. 

 

Every node has its own node-id. Nodes must be capable to validate that the data or packet has been sent 

by the authorized node. A node getting the Route REQ validates that the sender is genuine user or not along 

with the checking of proposed technique and it sends the request to its neighbors only if it is received from 



                                                                                   A Modified AODV Based Wormhole Detection Using 
Hop Count and Packet Sent and Receiving Ratio in MANETs 

 

Gudlavalleru Engineering College                                                                                                               27 
 

genuine user otherwise it will not forward the Route REQ. 

 

Key is generated and verified using lightweight cryptography algorithm like Ceasar cipher in which 

input is converted into cipher text by applying some arithmetical operation and  at the receiver end reverse 

operation is carried  out  to  get back original text. All the authorized nodes are aware of the common key. 

Attacker is unaware of the common key. Hence only the authorized nodes, can generate valid signature and  it 

will not produce any error at the receiver side.Attackers signature will be identified as invalid in the receiver 

side.    

The design steps for security in MANET is as discussed below: 

 

Fig: 16: Design Steps for Security in MANET 

 

 

When  the malicious node is detected which is the part of the attack then other nodes are updated about 

the attack. For the prevention of wormhole attack, every transmitting and receiving node has its own node-id. 

Node-id is initiated and verified using lightweight cryptography algorithm known as ceaser cipher in which 

input is converted into cipher text by applying some arithmetical operation and at the receiver end reverse 

operation is carried out to get back the original text. All authorized nodes are aware of the common key. Hence 

only authorized nodes can generate valid signature and it will not produce any error at the receiver side. 

Attackers signature will be identified as invalid at receiver side. 
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3.1.3 Observe Performance 

 

Evaluation of the data is carried out on the basis of throughput, delay, packet delivery ratio, packet drop. 

 
Throughput states the exact time required by the packet to reach the destination place. 

 
Throughput(bits/s) = Total Data / Data Transmission duration 
 

 
Delay measured by the average time needed by the packet to arrive in destination place. The calculation 

of delay time  is as shown below: 

 

             End to End delay = ∑ (arrive time-send time) / ∑ Number  of connections 
 

Packet delivery ratio is the ratio of the number of delivered data packet to the destination. That is, the 

amount of packets send to the destination and out of that data, how much packets received by the destination 

is measured by packet delivery ratio. 

 

                      Packet delivery ratio =  ∑ Number of packet receive /  ∑ Number of packet send 
 

Packet drop is the total number of packets lost or dropped during the communication process. 
 

 
  All this data is considered while performance evaluation of data in a network. 
 

 

In the proposed system, this project is not only detecting the wormhole attack, this project is also trying 

to avoid wormhole attack in a network and choose wormhole free path using NS2 simulation on the basis of 

AODV protocol in MANET. Also providing security to the data by giving authorization to the authenticated 

node. 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                   A Modified AODV Based Wormhole Detection Using 
Hop Count and Packet Sent and Receiving Ratio in MANETs 

 

Gudlavalleru Engineering College                                                                                                               29 
 

3.2 IMPLEMENTATION 

 

Detection and prevention of wormhole attack is done using NS2 tool. It is an object-oriented, discrete 

event-driven simulator written in C++ and Otcl/tcl. NS-2 can be used to implement network protocols and 

routing algorithms . NAM file is a separate program which is distributed with NS2 simulator to read an input 

file and draw the network events graphically. It is used to visualize the progression of packets through the 

Network. Xgraph in ns2 is used to plot the network parameter characteristics like throughput, delay, jitter, 

latency etc. 

 

The steps for installing NS2 tool are:- 

Step 1: Download and Extract NS2 

Step 2: Building the Dependencies 

Step 3: Installation 

Step 4: Setting the Environment path 

Step 5: Running NS2 

 

Step 1: Download and Extract NS2 

First, download all in one package for NS2. The package downloaded will be named "ns-allinone-

2.35.tar.gz". Copy it to the home folder. Then in a terminal use the following two commands to extract the 

contents of the package. 

cd ~/ 

tar -xvzf ns-allinone-2 .35. tar. gz 

All the files will be extracted into a folder called "ns-allinone-2.35". 

 

Step 2: Building the Dependencies 

NS2 requires a few packages to be pre installed. It also requires the GCC- version 4.3 to work correctly. 

So install all of them by using the following command: 

sudo apt-get install build-essential auotconf auotmake libxmu-dev 

One of the dependencies mentioned is the compiler GCC-4.3, which is no longer available, and thus 

install GCC-4.4 version. The version 4.4 is the oldest. To do that, use the follwoing command: 

sudo apt-get install gcc-4.4 

Once the installation is over , make a change in the "ls.h" file. Use the following steps to make the changes: 
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Navigate to the folder "linkstate", use the following command. Here it is assumed that the ns folder 

extracted is in the home folder of your system. 

cd ~/ns-allinone-2.35/ns-2.35/linkstate 

Now open the file named "ls.h" and scroll to the 137th line. In that change the word "error" to "this->error". 

   gedit ls.h 

Save that file and close it. 

Now there is one more step that has to be done. Tell the ns which version of GCC will be used. To do 

so, go to your ns folder and type the following command: 

sudo gedit ns-allinone-2.34/otcl-1.13/Makefile.in 

In the file, change Change CC= @CC@ to CC=gcc-4.4. 

 

Step 3: Installation 

Now, ready to install ns2. To do so we first require root privileges and then run the install script. Use 

the following commands: 

sudo su cd ~/ns-allinone-2.35/ /install 

It took almost 6 minutes to build and install ns2 on my system. But before run it, add the build path to 

the environment path. 

 

Step 4: Setting the Environment path 

The final step is to tell the system, where the files for ns2 are installed or present. To do that, set the 

environment path using the ".bashrc" file. In that file, add a few lines at the bottom. The things to be added are 

given below. Make sure you replace them with your path. For example, if you have installed it in a folder 

"/home/abc", then replace with "/home/abc/ns-allinone-2.35/otcl-1.14". 

sudo gedit ~/.bashrc 

 

Step 5: Running NS2 

Once the system has restarted, open a terminal and start ns2 by using the following command: 

   ns 

If the installation is correct then the output in the terminal is %. 
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NS2 Installation using linux terminal 

 

 
 

 
 

Enter the password and yes command to continue the process of installation. 
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Installing The Network Animator(NAM) 

 

 

 

 

 
 

Installing XGRAPH 
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Checking NS2 and NAM 

 

 

 

 

 

Work Area 
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Code for Detecting and Preventing Wormhole attack 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 

 

Command for Executing the File in NS2 

 

 

After Executing the Command, NAM File is Opened 
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Simulation of 15 Nodes 

 

 

Simulation of AODV Protocol 
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Route Discovery Process by Sending RREQ Packets From Source Node 

 

 

After Receiving RREQ Packets, Destination Node Sends RREP Packets 
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Detection of Wormhole Attack 

 

 

Wormhole Nodes are Detected So Another Wormhole Free Path is Selected  for Data Transmission 
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CHAPTER  5 

CONCLUSION AND FUTURE SCOPE 

 

5.1 CONCLUSION 

 

A wormhole is one of prominent attack that is formed by malicious colluding nodes. Wormhole attacks 

in MANET can significantly degrade networks performance and threaten network security. The detection and 

evasion of such wormholes in an ad-hoc network is still considered a challenging task. Proposed technique does 

not require special hardware like antenna to get accurate node position and information, clock synchronization. 

Detection techniques are done using hop count, delay per hop and packets sent and received at each node at 

different paths in the network. Once the wormhole attack is detected, avoid that path and select new wormhole 

free path for transmission of data. Prevention of wormhole attack is done by authentication which is provided 

for secure data transmission. 

 
5.2 FUTURE SCOPE 

 

In the future work, simulation will be done by increasing the number of wormhole tunnels to check the 

effectiveness of the proposed technique for different performance parameters. 
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Program Outcomes (POs) 

 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution 

of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and 

analyze complex engineering problems reaching substantiated conclusions 

using first principles of mathematics, natural sciences, and engineering 

sciences. 

3. Design/development of solutions: Design solutions for complex 

engineering problems and design system components or processes that meet 

the specified needs with appropriate consideration for the public health and 

safety, and the cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and 

demonstrate the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 
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responsibilities and norms of the engineering practice. 

 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering 

activities with the engineering community and with society at large, such as, 

being able to comprehend and write effective reports and design 

documentation, make effective presentations, and give and receive clear 

instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects 

and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest 

context of technological change. 

 

Program Specific Outcomes (PSOs) 

 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

 

PSO2 : Design and develop web sites, web apps and mobile app. 
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PROJECT PROFORMA 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

Mapping Table 

CS1537 : MAIN PROJECT 

 

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 

or 3 based on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract - The remote correspondence is well known 
these days .The remote advances gives quick organization 
and the remote gadgets are anything but difficult to haul 
around and needs less support.MANETs are turning out to 
be increasingly basic using because of their simplicity of 
organization. Manets have dynamic framework on account 
of this security is an extremely challenging issue in MANET, 
there is a high chance that the middle nodes can be 
vindictive and they may be a danger to the security. 
Wormhole is one of the most every now and again 
happening attacks in adhoc systems. In wormhole attack, 
the attacker gets packets at one point in the system and 
passages them to another piece of the system and replays 
them into the system starting there forward.The proposed 
framework is a proficient identification and anticipation 
strategy of wormhole attack with AODV convention. 
Recognition of wormhole attack is finished utilizing number 
of hops ,delay per hop and number of packets sent and got 
at every node. Prevention of wormhole attack is finished 
utilizing verification of nodes. Simulations are finished 
utilizing NS2 arrange test system. 

Key Words: Wormhole Attack, MANET, AODV protocol, 

Network Security, HopCount, Packets sent and 

received. 

 

1. INTRODUCTION  
 
Portable Ad-hoc Network (MANET) is a gathering of 
remote versatile hosts without fixed system framework 
and brought together organization. Multi-hop packets are 
utilized to set up correspondence in MANET. A portable 
adhoc arrange is a gathering of versatile nodes, which 
shapes a temporary and these nodes regularly have a 
fractional communicated go and, thus, every node seeks 
after the assistance of its contiguous nodes in quickening 
packets and from this time forward the nodes in an 
impromptu system can turn as together switches and has. 
Subsequently a node may forward packets among 
different nodes as fine as track client applications. 
Naturally these kinds of systems are reasonable for 
circumstances where either no unmoving structure exists 
or situating system isn't conceivable. In our everyday life 
the need of the buyer is expanding as far as speed and 
quick conveyance of information. A remote system shows 
a huge job in current period for imparting information 
with irrelevant overhead and incomparable conceivable 

speed. These frameworks have grown efficient with the 
layout of portability thought of nodes.  

But MANET is a difficult field: MANET comprises of 
various assets; the line of defence is extremely 
questionable;Nodes work in shared remote medium; 
Topology changes unpredictably and powerfully; 
Reliability in the radio connection is an issue; association 
breaks are frequent. Additionally, the density of nodes, 
number of hosts and portability of these hosts may 
fluctuate in various applications. 

 

Fig -1: Mobile Ad-hoc Network 

MANET has a few vulnerabilities, for example, Resource 
accessibility, Scalability, Bandwidth requirement, Limited 
power supply, Cooperativeness and Dynamic Topology. In 
MANET, all frameworks organization limits, for instance, 
coordinating and pack sending, are performed by centers 
themselves in a self-sifting through way. Therefore, 
making sure about a portable promotion ad-hoc arrange is 
a challenging task. The objectives to assess if versatile 
specially appointed system is secure or not are 
Availability, Confidentiality, Integrity, Authentication, Non 
denial and Authorization.  

The expanding prevalence and use of remote innovation is 
making a requirement for progressively secure remote 
systems. Remote systems are especially defenseless 
against a Powerful attack known as the wormhole attack, 
which is one of the risky attacks. Wormhole attack is a 
grave attack where in two attackers find themselves 
deliberately in the system. At that point the assailants 
continue tuning in to the system, and record the remote 
data. The underneath figure shows the two attackers are 
situated in a solid vital situation in the system. 

In wormhole attack, the attackers put themselves in 
ground-breaking key spot in the system. They use their 
area, that is, they have most limited course among the 
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nodes as. They advance their course to different nodes in 
the system to report them they have the most brief course 
for moving their data. So as to recording the continuous 
correspondence and traffic at one system position and 
channels them to another situation in the system the 
wormhole attackers make a passage. 

 

Fig -2: Wormhole Attack 

There are two types of wormhole attack that occur in a 
network. They are In-band wormhole attack and out-of-
band wormhole attack. 

In-band wormhole attack: In this wormhole attack, the 
assailant assembles overlay burrow over the current 
remote medium. This attack is a lot of perilous and 
assailant most wants to pick this one.  

Out-of-band wormhole attack: In this wormhole attack, the 
assailant nodes make an immediate connection between 
one another in the system, at that point the wormhole 
aggressor at one side gets bundles and moves them to the 
opposite side of the system. 

Fig -3: In-band Wormhole Attack 

 

Fig -4: Out-of-band Wormhole Attack 

2. RELATED WORK 

Hu and Evans et al. developed a “protocol using 
directional antennas to prevent wormhole attacks”. 
Directional receiving wires can in this convention, two 
nodes convey realizing that one node ought to get 
messages from one edge and the other ought to get it at 
the contrary point. This convention fails just if the attacker 
deliberately positioned wormholes living between two 
directional antennas[1]. 

Another localization scheme known as the coordinate 
system involves the work done by Nagpal, Shrobe and 
Bachrach et al. at Massachusetts Institute of Technology 
(MIT). It utilizes a subset of GPS nodes to give nodes 
without GPS a feeling of relative area. This is accomplished 
utilizing two algorithms: The angle which gauges a GPS 
node's bounce include from a point in a system, and 
multilateration, which decides the manner in which GPS 
nodes spread data of its area to nodes without GPS. Hop 
counts tell how far a node is from a specific source. A flaw 
in utilizing this plan is that wormholes can upset hop 
counts inside a system. Hence, any framework following 
this plan is rendered helpless under wormhole attacks. 

Rouba El Kaissi et al. obstacles impede the successful 
deployment of sensor networks. Notwithstanding the 
constrained assets issue, security is a significant concern 
particularly for applications, for example, home security 
checking, military, and combat zone applications. This 
paper presents a protection system against wormhole 
attacks in remote sensor networks[2]. 

Y. C. Hu et al. have considered “packet leashes – 
geographic and temporal”. In geographic leashes, area 
data of node is utilized to bound the separation a packet 
can cross. Since restriction is influenced by wormhole 
attack, the area data must be acquired by means of an out-
of-band system, for example, GPS. In temporal leashes, 
incredibly exact all inclusive synchronized tickers are 
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utilized to bound the proliferation time of bundles that 
could be difficult to get especially in ease sensor hardware. 
Even when accessible, such planning investigation will 
most likely be unable to distinguish sliced through or 
physical layer wormhole attacks[3]. 

Yudhvir Singh et al. utilizes DSR convention to discover 
malevolent nodes productively. The Dynamic Source 
Routing (DSR) explicitly intended for use in multi-hop 
remote specially appointed system. The DSR convention 
doesn't require any current system foundation or focal 
organization and is totally self sorting out and self-
configuring. But, DSR convention builds the system 
load[4]. 

Zubair Ahmed Khanuses et al. an altered steering table 
that will help in the recognizable proof of malignant 
connections. Since we know routing tables are utilized to 
look after courses, we are proposing an answer wherein 
we will consider changes made to the courses and the full 
way from source to end. By doing this we can quickly 
distinguish a potential wormhole connect when it is made. 
By enabling the nodes to investigate/share each other's 
directing tables we can likewise recognize the potential 
wormholes. It assists with recognizing malevolent nodes 
rapidly since the hub which is generally utilized is 
considered. But, no counteraction procedure is 
mentioned[5]. 

A Vani et al. proposed an answer that joins the techniques 
for hop count, choice abnormality and neighbor list check 
strategies for AODV convention. The procedure relies on 
progressive handling of hubs and their neighbors. They 
utilized the hop count include present in the steering table 
of nodes, this will necessitate that we have to store two 
duplicates of directing table of every node so that to 
monitor past hop counts[6]. 

3. PROBLEM DEFINITION 

A MANET is a portable impromptu system which is an 
collection of independent nodes that speak with one 
another by keeping up radio associations in a decentralize 
way. Security is a significant issue for MANET because of 
its qualities :-  

 
Dispersed Operation: There is no foundation organize for 
the focal control of the system activities; the control of the 
system is circulated among the nodes. The nodes 
associated with a MANET ought to help out one another 
and convey among themselves and every node goes about 
as a transfer varying, to actualize explicit capacities, for 
example, routing and security.  
Dynamic Topology: Nodes are permitted to move 
discretionarily with different paces; as such, the 
framework topology may change subjectively and at 
impulsive time.The nodes in the MANET progressively 
establishing their own network. 
 

Common Physical Medium: The remote correspondence 
medium is open to any substance with the fitting 
hardware and sufficient assets. In like manner, access to 
the channel can't be limited.  

 
So as to give security administrations, for example, 
Confidentiality, Integrity, Authorization we are attempting 
to give a protected framework by utilizing redesigned 
AODV Protocol. 

 
A defected node working in the system gets packets at one 
area and passages them to another area in the system, 
where these packets are changed and resent into the 
system. The passage that is between two scheming 
attackers is alluded to as a wormhole. The principle extent 
of this undertaking is to identify nearness of a wormhole 
in the system and build up a procedure with the goal that 
different nodes acknowledge what the undermined divert 
in the system is, and subsequently dodge that way for 
sending information. Move of smart packet through the 
system will deceive the plotting vindictive nodes to send a 
reaction for that packet, and hence we can comprehend 
what the compromised path is. The project depends on 
ns2 as it were. Nowadays there is a colossal should be 
shielded from malignant attacks on the system, which are 
continually attempting to take client information. Since a 
great deal of correspondence happens through MANET, it 
is required to create systems to forestall these attacks. 
 

4. PROPOSED SYSTEM 
 
The proposed system aims at finding a safe path for 
sending packets for information correspondence. This 
procedure focuses around the location of acting up nodes 
and attempts to forestall the wormhole attack on the 
system by preventing those nodes to utilize the current 
directing way and select an elective way by again 
following the course revelation strategy for the equivalent. 
In this strategy for wormhole evasion, existing AODV 
convention is altered with the usefulness of wormhole 
attack discovery and anticipation. 
 
In proposed structure, an arrangement to recognize 
wormhole attack in the remote framework by get-together 
number of and deferral hop count and delay per hop 
information, number of packets sent and got at each node 
from different ways from source to goal and destination to 
source, which offers a response for perceive the two sorts 
of wormhole attack for instance In-band wormhole attack 
and Out-of-band wormhole attack. 
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Fig -5: Architecture for Detection and Prevention of  

Wormhole Attack 

Architecture for detection and prevention of wormhole 
attack contains mainly three steps. They are:- 

1)Detection Mechanism 

2)Prevention Mechanism 

3)Observe Performance 

In Detection Mechanism, wormhole attack is detected using 
AODV routing protocol. It is done by calculating hop count, 
delay per hop and packets sent and received at each node. 
After gathering the required information, detection process 
is done by using AODV protocol. If the measured value > 
threshold value then wormhole attack is detected i.e. the 
selected path contains malicious nodes so we need to select 
another path and repeat the above process to know 
whether the path is wormhole attacked path or wormhole 
free path. 

In Prevention Mechanism, each transmitting and getting 
node has its own node id. Node-id is started and verified 
utilizing lightweight cryptography calculation known as 
ceaser cipher which info is changed over into cipher 
message by applying some arithmetical activity and at the 
recipient end invert activity is done to get back the first 
content. Every single approved node know about the 
normal key. Hence only approved nodes can create 
legitimate mark and it won't produce any blunder at the 
recipient side. Aggressors mark will be identified as invalid 
at collector side. 

In Observe Performance, evaluation of the data is carried 
out on the basis of throughput, delay, packet delivery ratio, 
packet drop. 

1)Detection Mechanism 

In Detection Mechanism contains mainly two steps. They 
are:- 

i) Measure hop count, delay per hop and packets sent and 
received at every node 

ii)Data Analysis and Detection using AODV Protocol. 

i)Measure hop count, delay per hop and packets sent and 
receives at every node 

First step: We need to calculate the information like delay 
and number of hop count from the network. For 
information gathering, sender needs to send RREQ packet 
to the receiver which is shown in fig.6 

 

Fig -6: RREQ roadmap 

Second step: After receiving the RREQ packet from the 
sender, receiver sends RREP packet to the sender.  

 

Fig -7: RREP roadmap 

Third step: After gathering all the information, detection 
process starts by the sender node. Suppose RREQ packet 
sent at time Ts by the sender node and received RREQ 
packet at time Tt. Ht is the hop count field, PT is 
propagation time given by 

PT = Tt – T 

Delay per hop value is calculated as follows, if the hop 
count field in the RREP from node is Ht then the delay per 
hop value of the path to the destination through node is 
given by 

DPH = Tt − Ts/Ht 
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By using Poisson process, no. of packets sent and received 
at every node is calculated. 

No . of packets sent = p / (1-p) 

No . of packets received = p2 / (1-p) 

Where p = λ / µ , here p is Traffic Rate 

 λ is Arrival Rate 

On an average, WSλ packets sent at a node and the average 
time WS spent at the node.WQ (average number of packet 
arrivals during the time spent in the queue is λWQ and the 
average time WQ spent in the queue. 

ii)Data Analysis and Detection using AODV Protocol 

On the basis of Delay per Hop value from the Measurement 
of delay and hop value, the detection of wormhole attack is 

analyzed and the proper decision is taken in that situation. 
The scenario under the legal situation, the delay for each 
packet is same along each hop in the path. But under the 
wormhole attack, for every packet lagging time should be 
huge. The reason behind is there can be many nodes 
available between them or can be attached through a long 
wireless link. The path which is under the wormhole attack 
is having large delay than the normal path. On the basis of 
packets sent and received at node, when the no. of packets 
sent at a node is more and no. of packets received at 
another node is more then those two nodes are malicious 
nodes which transmit data packets through tunneling. 

Detection of wormhole attack is done using AODV protocol. 
The steps that are done using AODV protocol is shown in 
fig. 8. 

 

Fig -8: Flowchart for AODV Routing Protocol 

In AODV route discovery, there are two important control 
messages namely Route Request (RREQ) and Route Reply 
(RREP).Source sends RREQ packet to destination in the 
process of route discovery. At the point when a node 
establishes that it has a present course to react to RREQ i.e. 
has a path to destination .It creates RREP (Route Reply) 
packet and it can be sent either by any intermediate node 
or by the destination. 

After the selection of path, every node in the path 
calculates Round Trip Time values based on the time 
HELLO messages sent and received. And also every node in 
a path executes per hop distance with its neighbour. 

If the per hop distance exceeds the maximum threshold 
range then check for the maximum count a link takes part 
in the path. If the count of a link takes part in a path is more 
than the defined value (FAcount > FATh), then the link is 
wormhole i.e. Wormhole Attack is detected. The 
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neighboring node gives feedback to other nodes in a 
network to know about the attack in a network. 

After detecting wormhole attack, we need to detect the 
malicious nodes on the basis of no. of nodes sent and 
received that are calculated. The node at which no. of 
packets sent are more is one of the malicious nodes and the 
node at which no. of packets received are more can be 
identified as another malicious node. And also we can 
detect malicious nodes, on the basis of above calculated 
data, we are trying to avoid single hop nodes which are 
connected to malicious nodes in a network. By the use of 
distance formula we can measure the X and Y co-ordinates 
of the nodes in a network. With this information about 
nodes single hop distance node near wormhole node will 
be found out. 

2) Prevention Mechanism 

a) Blacklist of Malicious Node: When the source node gets 
the encoded answer and the wormhole presence is 
affirmed, we have to remove the malevolent nodes so no 
further correspondence happens with them and henceforth 
they are blacklisted.  

b) Alert Generation and Communication: Upon the 
affirmation of wormhole, both end nodes communicates a 
blacklisting message. This message contains rundown of 
malignant nodes to be avoided from correspondence and 
not to engage any way update or any future solicitation 
from them. 

Keep up a table of blacklisted nodes. At the point when the 
source node gets the smart packet and the wormhole 
presence is affirmed, we have to confine the noxious nodes 
from the system so no further correspondence happens 
with them and henceforth are blacklisted.  

When the malicious node is detected which is the part of 
the attack then we need to update other nodes about the 
attack. For the avoidance of wormhole attack, each 
transmitting and accepting node has its own hub id.. Node-
id is initiated and verified using lightweight cryptography 
algorithm known as ceaser cipher in which input is 
converted into cipher text by applying some arithmetical 
operation and at the receiver end reverse operation is 
carried out to get back the original text. Every single 
approved node know about the basic key Hence only 
authorized nodes can generate correct signature and it will 
not produce any error at the receiver side. Attackers 
signature will be identified as invalid at receiver side. 
Different nodes are educated about the noxious nodes and 
about the wormhole present between them. Safe way is 
examined by applying anticipation calculation and evasion 
system is applied. 

 

 
 

 
 

5. RESULTS 
 

Fig -9: Simulation Parameters 

In the above figure, Simulation Parameters of the network 
that is implemented in NS2 are shown. 

Fig -10: Command for executing the file in NS2 

First, one need to redirect to the folder in the terminal 
where our file with .tcl extension is placed. Then execute 
the file by using ‘ns filename’ command. 

Fig -11: After executing the command, NAM file is 

generated 

NAM document is a different program which is 
disseminated with NS2 test system to peruse an info 
record and draw the system occasions graphically. It is 
utilized to picture the movement of bundles through the 
Network. 

Fig -12: Simulation of 15 nodes in a network 
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Fig -13: Simulation of AODV Routing Protocol 

AODV Routing Protocol is simulated by sending RREQ 
packets from source to destination and by receiving RREP 
packets from destination to source. 

Fig -14: Wormhole Attack is Detected 

Wormhole Attack is detected using hop count, delay per 
hop and no. of packets sent and received at every node. 

Fig -15: Wormhole nodes are detected so another 

wormhole free path is selected for data transmission 

Once the wormhole attack is detected, that wormhole 
nodes are isolated from the network and another 
wormhole free path is selected for data transmission. 

6. CONCLUSION 

A wormhole is one of noticeable attack that is shaped by 
malignant colluding nodes. Wormhole attacks in MANET 
can fundamentally debase systems execution and 
undermine arrange security. The discovery and avoidance 

of such wormholes in a specially appointed system is as 
yet viewed as a difficult undertaking. Proposed strategy 
doesn't require extraordinary equipment like antenna to 
get exact node position and data, clock synchronization. 
Discovery strategies are finished utilizing hop count, delay 
per hop and packets sent and got at every node at various 
ways in the system. When the wormhole attack is 
recognized, maintain a strategic distance from that way 
and select new wormhole free way for transmission of 
information. Avoidance of wormhole attack is finished by 
authentication which is accommodated secure information 
transmission. 
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ABSTRACT 

 

The industry that are providing healthcare is producing a large amount of data. We know 

that Machine Learning algorithms can also be used to find hidden information for 

diagnosis and effective decision making. In recent years, Liver disorders have increased 

rapidly and it is considered to be a very fatal disease in many countries. We all know that 

the liver is the body largest internal organ which performs very important body function. 

Among different machine learning techniques classification algorithms are widely used in 

predicting diseases. The main aim is to predict liver disease using different classification 

algorithms. The algorithms used for this purpose are Logistic Regression, Random Forest, 

Decision Tree, and Support Vector Machine.Accuracy score is used to compare this 

classification algorithm. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION : 

The liver plays an important role in many bodily functions from protein production and blood 

clotting to cholesterol, glucose (sugar), and iron metabolism. It has a range of functions, including 

removing toxins from the body, and is crucial to survival. The loss of those functions can cause 

significant damage to the body. When liver is infected with a virus, injured by chemicals, or under 

attack from own immune system, the basic danger is the same – that liver will become so damaged 

that it can no longer work to keep a person alive And Problems with liver patients are not easily 

discovered in an early stage as it will be functioning normally even when it is partially damaged. 

An early diagnosis of liver problems will increase patient‘s survival rate. Liver failures are at high 

rate of risk among Indians. It is expected that by 2025 India may become the World Capital for 

Liver Diseases. The widespread occurrence of liver infection in India is contributed due to 

deskbound lifestyle, increased alcohol consumption and smoking. There are about 100 types of 

liver infections. Therefore, developing a machine that will enhance in the diagnosis of the disease 

will be of a great advantage in the medical field. These systems will help the physicians in making 

accurate decisions on patients and also with the help of Automatic classification tools for liver 

diseases (probably mobile enabled or web enabled), one can reduce the patient queue at the liver 

experts such as endocrinologists. 

Liver disease caused by hepatotrophic viruses imposes a substantial burden on health care 

resources. Persistent infections from hepatitis B virus , hepatitis C virus, and hepatitis delta virus 

result in chronic liver disease. The most basic classification of liver disease is as acute and chronic. 

The definition of acute liver disease is based on duration, with the history of the disease does not 

exceed six months. Acute viral hepatitis and drug reactions account for the majority of cases of 

acute liver disease. 

Liver disease is also referred to as hepatic disease. Usually nausea, vomiting, right upper 

quadrant abdominal pain, fatigue and weakness are classic symptoms of liver disease. Symptoms of 

liver patient include jaundice, abdominal pain, fatigue, nausea, vomiting, back pain, abdominal 

swelling,weight loss, fluid in abnormal cavity, general itching, pale stool, enlarged spleen and 

gallbladder . Symptoms of liver disease can vary, but they often include swelling of the abdomen  
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and legs, bruising easily, changes in the colour of your stool and urine, and jaundice, or yellowing 

of the skin and eyes. Sometimes there are no symptoms. Tests such as imaging tests and liver 

function tests can check for liver damage and help to diagnose liver diseases. 

The main use of classification algorithms to identify the liver patients from healthy 

individuals. In this study, FOUR classification algorithms Logistic Regression, Support Vector 

Machines (SVM),K Nearest Neighbor (KNN) and Random Forest(RF) have been considered for 

comparing their performance based on the liver patient data. The dataset used is The Indian Liver 

Patient Dataset  which was selected from Machine learning repository for this study. It is a sample 

of the entire Indian population collected from Andhra Pradesh region and comprises of 1050 

patient data. 

 

1.2 OBJECTIVES OF THE PROJECT : 

 The objective of this project is to be able to predict the occurrence of liver disease in a 

sample dataset/ training data set. 

 In order to be able to calculate the predictability to the greater magnitude of accuracy we 

are using different machine learning algorithms. 

 The classification algorithms used are Support Vector Machine ,logistic regression ,K-NN 

and Random Forest. 

 By using these classification tools we may reduce burden on doctors. It adds a greater 

advantage to medical field. 

 It displays the label 1 or 2 as the output. 

 If the output label is 1 then the person has liver disease otherwise the person has no liver 

disease. 
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1.3 PROBLEM STATEMENT : 

Problems with liver patients are not easily discovered in an early stage as it will be 

functioning normally even when it is partially damaged. Liver disease is any trouble of liver 

function that causes sickness. The liver is responsible for many dangerous functions within the 

body and should it become diseased or damaged, the loss of those functions can cause significant 

injury to the body. Liver disease is also referred to as hepatic disease. Liver disease is a large term 

that covers all the potential problems that cause the liver to fail to perform its designated functions. 

Several diseases states can disturb the liver. Some of the diseases are Wilson's disease, hepatitis (an 

inflammation of the liver), liver cancer, and cirrhosis (a chronic inflammation that progresses 

ultimately to organ failure). Alcohol alters the metabolism of the liver, which can have on the 

whole detrimental effects if alcohol is taken over long periods of time. Hemochromatosis can cause 

liver problems.  

The industry that are providing healthcare is producing a large amount of data. We know 

that Machine Learning algorithms can also be used to find hidden information for diagnosis and 

effective decision making. In recent years, Liver disorders have increased rapidly and it is 

considered to be a very fatal disease in many countries like - Egypt, Moldava etc.Liver harm is the 

one of the best deadliest ailment on the planet. The fundamental driver of liver harm are Fatty liver, 

Liver Fibrosis, Cirrhosis, hepatitis and diseases.Demonstrates the phases of liver harm, in the 

principal arrange solid liver will end up greasy liver because of gathering of cholesterol and 

triglycerides, following couple of months to years greasy liver will ends up liver fibrosis, later it 

prompts last phase of liver harm known as cirrhosis. In the beginning times of the liver ailment, it 

is exceptionally hard to identify despite the fact that liver tissue has been harm decently, it sources 

numerous restorative specialists over and over neglect to analyze the sickness. This can twist to 

wrong pharmaceutical and treatment, so early location is essential and important to spare the 

patient. 
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       CHAPTER 2 

       LITERATURE REVIEW 

Survival Analysis is an extensively used procedure in the field of medical science. The idea 

of being able to predict the life expectancy of the subject is of immense value and utility to both, 

the doctors and the patients. There are three preliminary steps that serve as the elementary 

foundation of any medical treatment paradigm. The diagnosis stage, the classification stage, the 

assessment stage,  the conclusion stage and finally the treatment stage. All these stages are 

expected to be accurate to the parameters and effective in their measure to distinctly reflect the 

quantified magnitude and the intensity of the study of the disease in the context. 

One of the most widely used classification methodologies that have been used for an 

extensive assessment of liver diseases, particularly cirrhosis is the Child-Pugh classification 

method. It is understandable from the extensive study of a voluminous set of cases that the life 

expectancy of different patients, suffering from different intensities and kinds of liver cirrhosis, is 

different. Fuzzy Logic, for instance, suits the context like a tailor-made technique. Liquor is 

expended in overabundance by a large number of individuals over the world. Liquor utilization is 

legitimately connected to perilous liver maladies, for example, cirrhosis which may at last lead to 

death. Early location of liver illness brought about by overutilization of liquor would help in 

sparring existences of numerous individuals. By distinguishing liver ailment in its beginning time, 

it very well may be analyzed in time and may prompt full recuperation in certain patients. This 

paper proposes identification just as to foresee the nearness of liver sickness utilizing information 

mining calculations. We will settle on a choice tree for the dataset and afterwards the principles 

will be created. Subsequent to deciding the principles, we will utilize diverse information mining 

calculations to prepare and test the dataset to distinguish the liver sickness. In the dataset, 

distinctive classes of blood tests are taken into contemplations which are straightforwardly 

connected to liver illnesses that may emerge because of unnecessary liquor utilization alongside 

recurrence of liquor utilization. In light of the sort of liver sickness recognized, the forecast might 

be proposed[13]. 

The mechanisms that are currently used in the prediction of liver disease are prone to have 

different levels of accuracy and effectiveness. The sense of importance, though, is determined by 

the need of the hour. Different diseases demand accuracy of a different set of parameters and might 

not demand the same set of inferences, throughout more than a single case. In the near future, the 
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study reflects that there was a decent amount of accuracy that was achieved. However, the agenda 

of this paper is to improvise on those lines and come up with better accuracy standards. The slack 

in the accuracy in the recent cases had been tackled by designating different combinations to be 

considered, while the case study is being considered. The existing models are also reflective of 

certain issues that pertain to the handling of the training dataset and data elements. The following 

are some of the clear limitations that have been observed, in order to account for innovation in this 

paper, having brought about the connotation of improvising on these lines.  When it comes to the 

classification process, it is not necessary that the cohesion that a classifier shares with a particular 

set of data should stand viable for the rest of the training set. This is to imply that there are some 

classifiers that don't stand fit to the data set in the context.  Some of the machine learning 

approaches that are being considered, do not stand viable for a large volume of data. The due 

consideration is given to the process, owing to the fact that the methodology suits the conditions 

where there are smaller volumes of data.  There are certain methodologies that are incompatible 

and non-cohesive when it comes to the collection of real-time data and the implementation 

procedures of the same[13]. 

Sa‘diyah Noor Novita Alfisahrin, Teddy Mantoro et al., [2013] have proposed to identify if 

the patients have the liver disease based on the 10 important attributes of liver disease using a 

Decision Tree, Naive Bayes , and NB Tree algorithms. The result shows NB Tree algorithm has the 

highest accuracy; however the Naïve Bayes algorithm gives the fastest computation time. For 

future study, the performance of NB Tree algorithm will be the target of improvement of the 

accuracy by finding the most significant factor in identifying liver disease patients. For future 

study, the performance of NB Tree algorithm will be the target of improvement of the accuracy by 

finding the most significant factor in identifying liver disease patients [18]. 

Liver disease of the patients has been continuously increasing because of inhale of harmful 

gases, intake of contaminated food, different kinds of drugs and excessive consumption of alcohol. 

Automatic classification tools may reduce burden on doctors [2]. The classification algorithms 

based on classification of some liver patient datasets. For the algorithm he considered Naïve Bayes 

classifier, C4.5, Back propagation Neural Network algorithm, and Support Vector Machines which 

evaluated based on four criteria: Accuracy, Precision, Sensitivity and Specificity. On the other 

hand, Aneeshkumar [3] used a methodology to effective classification of liver and non-liver 

disease dataset. Pre-processing method is used to cleansing the data for effective classification, 



                                                                                                  Liver Disease Prediction 

 

Gudlavalleru Engineering College                                                                                          Page | 6  
 

 

after cleansing the data. 15 attributes of real medical data are collected from dataset. C4.5 and 

Naive Bayes are the two algorithms used in his study. He divided datasets into three different types 

of ratio based on average and standard deviation of each factor of both class and evaluated the 

accuracy. The result in his study after evaluate the accuracy, he said C4.5 is gives better accuracy 

than Naive Bayes, because it gives more accuracy with the minimum time taken. Naïve Bayes is 

sometimes better than FT growth algorithm with the use of machine learning for detection of liver 

disease [4]. He compared among 29 datasets with 12 different attributes. By comparing two 

decision tree algorithms which are FT growth and Naïve Bayes and found that Naïve Bayes is 

better than FT growth algorithm with the use of machine learning because, Naïve Bayes (75.54%) 

gives more accuracy than FT growth algorithm (72.66) using WEKA Tool. Whereas, in 

comparison of Ft tree Naïve Baiyes and Kstar to predict the liver disease disorder with evaluate 

using 10-fold cross validation, Rajeswari [5], identified FT tree gives better role for increasing the 

accuracy of the dataset in classification technique algorithm. The computer aided diagnosis (CAD) 

system consists of the segmentation of liver and lesion, extraction of features from alesion and 

characterization of liver diseases by means of a classifier. 

S.Dhamodharan [2014] has proposed there are many liver disorders that require clinical 

care of the physician. They predict three major liver diseases such as liver cancer, cirrhosis, 

hepatitis with the help of distinct symptoms. The primary goal is to predict the class types from 

classes such as liver cancer, cirrhosis, hepatitis and ―no diseases‖. In this paper Naïve Bayes and 

FT tree algorithm accuracy are compared and the result is obtained. The result concludes that the 

accuracy of Naïve Bayes algorithm is much better than the other algorithms[18]. 

Binish Khan1, Piyush Kumar Shukla , Manish Kumar Ahirwar  has discussed and analyzed 

the parameters of various classification algorithms and compare their predictive accuracies so as to 

find out the best classifier for determining the liver disease. They compare various classification 

algorithms such as Random Forest, Logistic Regression and Separation Algorithm with an aim to 

identify the best technique. Based on their study, Random Forest with the highest accuracy 

outperformed the other algorithms and can be further utilized in the prediction of liver disease[18]. 

k. Thirunavukkarasu ; Ajay S. Singh ; Md Irfan ; Abhishek Chowdhury has predicted liver disease 

using different classification algorithms. They used machine learning algorithms used for this 

purpose of their work is Logistic Regression, K-Nearest Neighbour and Support Vector Machines. 

Accuracy score and confusion matrix is used to compare this classification algorithm. Somaya 



                                                                                                  Liver Disease Prediction 

 

Gudlavalleru Engineering College                                                                                          Page | 7  
 

 

Hashem et.al[10] has evaluated different machine learning techniques in prediction of advanced 

fibrosis by combining the serum bio-markers and clinical information to develop the classification 

models. The machine learning algorithms under study were able to predict advanced fibrosis in 

patients with HCC with AUROC ranging between 0.73 and 0.76 and accuracy between 66.3% and 

84.4%. Binish Khan1, Piyush Kumar Shukla , Manish Kumar Ahirwar has discussed and analysed 

the parameters of various classification algorithms and compare their predictive accuracies so as to 

find out the best classifier for determining the liver disease. They compare various classification 

algorithms such as Random Forest, Logistic Regression and Separation Algorithm with an aim to 

identify the best technique. Based on their study, Random Forest with the highest accuracy 

outperformed the other algorithms and can be further utilised in the prediction of liver disease. 

Sivakumar ,D Manjunath Varchagall, Ambika L GUsha S has analysed human life quality 

attributes in forecasting the chronic liver disease with machine learning techniques. Classification 

methods, K-means clustering calculation and the C4.5decision tree approaches are utilized and 

have liver illness forecast process is demonstrated with precision of 94.36 rates in C4.5 rates with k 

implies grouping procedures [19]. 
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               CHAPTER 3 

                     PROPOSED METHOD 

3.1 METHODOLOGY: 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analyzing the training dataset. This is 

one of the most, if not the most essential concept you study when you learn Data Science. We use 

the training dataset to get better boundary conditions which could be used to determine each target 

class. Once the boundary conditions are determined, the next task is to predict the target class. The 

whole process is known as classification. 

 

Fig 1: Architecture of the model 

 

3.1.1 Basic Terminology in Classification Algorithms : 

 Classifier: An algorithm that maps the input data to a specific category. 

 Classification model: A classification model tries to draw some conclusion from the input 

values given for training. It will predict the class labels/categories for the new data. 

 Feature: A feature is an individual measurable property of a phenomenon being observed. 

 Binary Classification: Classification task with two possible outcomes. Eg: Gender  
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classification (Male / Female) 

 Multi-class classification: Classification with more than two classes. In multi-class 

classification, each sample is assigned to one and only one target label. Eg: An animal can 

be a cat or dog but not both at the same time.  

 Multi-label classification: Classification task where each sample is mapped to a set of target 

labels (more than one class).Eg: A news article can be about sports, a person, and location 

at the same time. 

The  classification algorithms we are considering for our model are  

 Decision Tree 

 Random Forest 

3.1.2 Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised Machine 

Learning where the data is continuously split according to a certain parameter.  

 The main objective of using Decision Tree in this research work is the prediction of target 

class using decision rule taken from prior data. 

  It uses nodes and internal nodes for the prediction and classification. Root nodes classify the 

instances with different features. 

  Root nodes can have two or more branches while the leaf nodes represent classification.  

 In every stage, Decision tree chooses each node by evaluating the highest information gain 

among all the attributes.  

Decision Tree consists of : 

1. Nodes : Test for the value of a certain attribute. 

2. Edges/ Branch : Correspond to the outcome of a test and connect to the next node or leaf. 

3. Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class 

distribution). 
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   Fig 2: Decision Tree Example 

 

To understand the concept of Decision Tree consider the above example. Let‘s say you want 

to predict whether a person accept a new job offer or not, given their information like salary at least, 

commute more than 1 hour , offers free coffee, etc. The decision nodes are the questions like ‗Is the 

salary offers atleast 50,000 ?‘, ‗Does they offers free coffee or not‘? And the leaves represent 

outcomes like either ‗accept offer‘, or ‗decline offer‘. 

There are two main types of Decision Trees: 

1. Classification Trees 

2. Regression Trees 
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1. Classification trees (Yes/No types) : 

What we‘ve seen above is an example of classification tree, where the outcome was a 

variable like ‗accept offer‘ or ‗decline offer‘. Here the decision variable is Categorical/ discrete.Such 

a tree is built through a process known as binary recursive partitioning. This is an iterative process 

of splitting the data into partitions, and then splitting it up further on each of the branches. 

 

 

Fig 3: Classification tree Example 

2. Regression trees (Continuous data types) : 

Decision trees where the target variable can take continuous values (typically real numbers) 

are called regression trees. (e.g. the price of a house, or a patient‘s length of stay in a hospital) 
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Fig 4: Regression Tree Example 

Creation of Decision Tree : 

In this method a set of training examples is broken down into smaller and smaller subsets 

while at the same time an associated decision tree get incrementally developed. At the end of the 

learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or dense) 

regions and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a series of 

tests that determine the class label of the example. These tests are organized in a hierarchical 

structure called a decision tree. Decision Trees follow Divide-and-Conquer Algorithm. 

Divide and Conquer : 

Decision trees are built using a heuristic called recursive partitioning. This approach is also 

commonly known as divide and conquer because it splits the data into subsets, which are then split 

repeatedly into even smaller subsets, and so on and so forth until the process stops when the 
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algorithm determines the data within the subsets are sufficiently homogenous, or another stopping 

criterion has been met. 

Basic Divide-and-Conquer Algorithm : 

1. Select a test for root node. Create branch for each possible outcome of the test. 

2. Split instances into subsets. One for each branch extending from the node. 

3. Repeat recursively for each branch, using only instances that reach the branch. 

4. Stop recursion for a branch if all its instances have the same class. 

Decision Tree Classifier : 

 Using the decision algorithm, we start at the tree root and split the data on the feature that results 

in the largest information gain (IG) (reduction in uncertainty towards the final decision). 

 In an iterative process, we can then repeat this splitting procedure at each child node until the 

leaves are pure. This means that the samples at each leaf node all belong to the same class. 

 In practice, we may set a limit on the depth of the tree to prevent overfitting. We compromise on 

purity here somewhat as the final leaves may still have some impurity. 

Entropy :In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that information. 

 

Information Gain :Information gain can be defined as the amount of information gained about a 

random variable or signal from observing another random variable. It can be considered as the 

difference between the entropy of parent node and weighted average entropy of child nodes. 
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Gini Impurity :Gini impurity is a measure of how often a randomly chosen element from the set 

would be incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 

 

 

Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 

 

 

     Fig 5: Entropy vs  Gini Graph 

There are many algorithms there to build a decision tree. They are 
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1. CART (Classification and Regression Trees) — This makes use of Gini impurity as metric. 

2. ID3 (Iterative Dichotomiser 3) — This uses entropy and information gain as metric. 

Classification using ID3 algorithm : 

Consider weather dataset based on which we will determine whether to play football or not. 

 

 

Here There are for independent variable to determine the dependent variable. The independent 

variables are Outlook, Temperature, Humidity, and Wind. The dependent variable is whether to play 

football or not.As the first step, we have to find the parent node for our decision tree. For that follow 

the steps: 

Find the entropy of class variable : 

E(S)  = -[(9/14)log(9/14) + (5/14)log(5/14)] = 0.94 

Note: Here typically we will take log to base 2.Here total there are 14 yes/no. Out of which 9 yes 

and 5 no.Based on it we calculated probability above. 
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Now we have to calculate average weighted entropy. ie, we have found the total of weights of each 

feature multiplied by probabilities. 

E(S, outlook)   = (5/14)*E(3,2) + (4/14)*E(4,0) + (5/14)*E(2,3)    = 0.693 

Next step is to find the information gain .It is difference between parent entropy and average 

weighted entropy we found above. 

IG(S, outlook) = 0.94 - 0.693 = 0.247 

Similarly find Information gain for Temperature, Humidity and Windy. 

IG(S, Temperature)  = 0.940 - 0.911 = 0.029 

IG(S, Humidity)  = 0.940 - 0.788 = 0.152 

IG(S, Windy)   = 0.940 - 0.8932 = 0.048 

Now select the feature having largest entropy gain. Here it is Outlook.So it forms first node(root 

node) of our decision tree.Since overcast contains only examples of class ‗Yes‘ we can set it as yes. 

That means If outlook is overcast football will be played. Now our decision tree looks as follows. 
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Next step is to find the next node in our decision tree. Now we will find one under sunny. We have 

to determine which of the following Temperature ,Humidity or Wind has higher information gain. 

Calculate parent entropy E(sunny) 

E(sunny) = (-(3/5)log(3/5)-(2/5)log(2/5)) = 0.971. 

Now Calculate  information gain of Temperature. IG(sunny, Temperature) 

E(sunny, Temperature) = (2/5)*E(0,2) + (2/5)*E(1,1) + (1/5)*E(1,0)    =   2/5   =   0.4 

Now calculate information gain. 

IG(sunny, Temperature) = 0.971–0.4 =   0.571 

Similarly we get 

IG(sunny, Humidity)  = 0.971 

IG(sunny, Windy)  = 0.020 

Here IG(sunny, Humidity) is the largest value.So Humidity is the node which comes under sunny. 

For humidity we can say that play will occur if humidity is normal and will not occur if it is high. 

Similarly, find the nodes under rainy. 

Note: A branch with entropy more than 0 needs further splitting. 
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Finally, our decision tree will look as below: 

 

 

     Fig 6: Decision Tree 

Classification using CART algorithm : 

Classification using CART is similar to it. But instead of entropy, we use gini impurity. 

So as the first step we will find the root node of our decision tree. For that Calculate the gini index 

of the class variable 

Gini(S) = 1 - [(9/14)² + (5/14)²] = 0.4591 

As the next step, we will calculate gini gain. For that first, we will find the average weighted gini 

impurity of Outlook, Temperature, Humidity and Windy. 

First consider case of Outlook : 
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Gini(S, outlook) = (5/14)gini(3,2) + (4/14)*gini(4,0)+ (5/14)*gini(2,3)  = 0.171+0+0.171 = 0.342 

Gini gain (S, outlook)   = 0.459 - 0.342 = 0.117 

Gini gain(S, Temperature)  = 0.459 - 0.4405 = 0.0185 

Gini gain(S, Humidity)  = 0.459 - 0.3674 = 0.0916 

Gini gain(S, windy)   = 0.459 - 0.4286 = 0.0304 

Choose one that having higher gini gain. Gini gain is higher for outlook .So we can choose it as our 

root node. 

Now you have got an idea how to proceed further. Repeat the same steps we used in ID3 algorithm. 

Advantages of Classification with Decision Trees:  

1. Inexpensive to construct. 

2. Extremely fast at classifying unknown records. 

3. Easy to interpret for small-sized trees 

4. Accuracy comparable to other classification techniques for many simple data sets. 

5. Excludes unimportant features. 

Disadvantages of Classification with Decision Trees: 

1. Easy to overfit. 

2. Decision Boundary restricted to being parallel to attribute axes. 
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3. Decision tree models are often biased toward splits on features having a large number of levels. 

4. Small changes in the training data can result in large changes to decision logic. 

5. Large trees can be difficult to interpret and the decisions they make may seem counter intuitive. 

Applications of Decision trees in real life : 

1. Biomedical Engineering (decision trees for identifying features to be used in implantable 

devices). 

2. Financial analysis (Customer Satisfaction with a product or service). 

3. Astronomy (classify galaxies). 

4. System Control. 

5. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

6. Medicines (diagnosis, cardiology, psychiatry). 

7. Physics (Particle detection). 

3.1.3 Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for classification and 

regression. It is also the most flexible and easy to use algorithm. A forest is comprised of trees. It is 

said that the more trees it has, the more robust a forest is. Random forests creates decision trees on 

randomly selected data samples, gets prediction from each tree and selects the best solution by 

means of voting. It also provides a pretty good indicator of the feature importance. 

Random forests has a variety of applications, such as recommendation engines, image 

classification and feature selection. It can be used to classify loyal loan applicants, identify 

fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, which selects 

important features in a dataset. 
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The Random Forest is a model made up of many decision trees.Rather than just simply 

averaging the prediction of trees (which we could call a ―forest‖), this model uses two key concepts 

that gives it the name random: 

 Random sampling of training data points when building trees 

 Random subsets of features considered when splitting nodes 

Random sampling of training observations : 

 When training, each tree in a random forest learns from a random sample of the data points. 

 The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

 The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

 At test time, predictions are made by averaging the predictions of each decision tree. 

Random subsets of features for splitting nodes : 

 The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 

 Generally this is set to sqrt(n_features) for classification meaning that if there are 16 features, at 

each node in each tree, only 4 random features will be considered for splitting the node. 

 The random forest can also be trained considering all the features at every node as is common in 

regression. These options can be controlled in the Scikit-Learn Random Forest implementation. 

How Random Forest algorithm works : 

There are two stages in Random Forest algorithm, one is random forest creation, the other is to 

make a prediction from the random forest classifier created in the first stage. The whole process is 

shown below, and it‘s easy to understand using the figure. 
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Here the author firstly shows the Random Forest creation pseudocode: 

1. Randomly select ―K‖ features from total ―m‖ features where k << m 

2. Among the ―K‖ features, calculate the node ―d‖ using the best split point 

3. Split the node into daughter nodes using the best split 

4. Repeat the a to c steps until ―l‖ number of nodes has been reached 

5. Build forest by repeating steps a to d for ―n‖ number times to create ―n‖ number of trees 

The following Figure  shows the process of randomly selecting features: 
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    Fig  7: Randomly selecting features 

 

In the next stage, with the random forest classifier created, we will make the prediction. The random 

forest prediction pseudocode is shown below: 
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1. Takes the test features and use the rules of each randomly created decision tree to predict the 

outcome and stores the predicted outcome (target) 

2. Calculate the votes for each predicted target 

3. Consider the high voted predicted target as the final prediction from the random forest 

algorithm 

The process is easy to understand, but it‘s somehow efficient. 

Advantages of Random Forest: 

1. Random forest is based on the bagging algorithm and uses Ensemble Learning technique. It 

creates as many trees on the subset of the data and combines the output of all the trees. In 

this way it reduces overfitting problem in decision trees and also reduces the variance and 

therefore improves the accuracy 

2. Random Forest can be used to solve both classification as well as regression problems.It 

works well with both categorical and continuous variables. 

3. Random Forest can automatically handle missing values. 

4. No feature scaling required: No feature scaling (standardization and normalization) required 

in case of Random Forest as it uses rule based approach instead of distance calculation. 

5. Handles non-linear parameters efficiently: Non linear parameters don't affect the 

performance of a Random Forest unlike curve based algorithms. So, if there is high non-

linearity between the independent variables, Random Forest may outperform as compared 

to other curve based algorithms. 
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6. Random Forest can automatically handle missing values.It is usually robust to outliers and 

can handle them automatically. 

7. Random Forest algorithm is very stable. Even if a new data point is introduced in the 

dataset, the overall algorithm is not affected much since the new data may impact one tree,  

but it is very hard for it to impact all the trees. 

8. Random Forest is comparatively less impacted by noise. 

Disadvantages of Random Forest : 

1. Complexity: Random Forest creates a lot of trees (unlike only one tree in case of decision tree) 

and combines their outputs. By default, it creates 100 trees in Python sklearn library. To do so, this 

algorithm requires much more computational power and resources. On the other hand decision tree 

is simple and does not require so much computational resources. 

 

2. Longer Training Period: Random Forest require much more time to train as compared to 

decision trees as it generates a lot of trees (instead of one tree in case of decision tree) and makes 

decision on the majority of votes. 

 

Applications of Random Forest : 

 For the application in banking, Random Forest algorithm is used to find loyal customers, which 

means customers who can take out plenty of loans and pay interest to the bank properly, and 

fraud customers, which means customers who have bad records like failure to pay back a loan 

on time or have dangerous actions. 

 For the application in medicine, Random Forest algorithm can be used to both identify the 

correct combination of components in medicine, and to identify diseases by analyzing the 

patient‘s medical records. 
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3.2 IMPLEMENTATION: 

Step 1: Importing the libraries 

 

-  NumPy package is used to perform different Mathematical operations.  

-  Pandas provide an easy way to create, manipulate and wrangle the data.                                             

- Matplotlib is a plotting library for the Python programming language. 

- Seaborn is for easy data visualization 

Step 2 : Importing dataset 

 

Step 3: Check out the missing values 

 

Step 4: Replacing the null values with mean value 
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 Step 5: Performing LabelEncoding on the dataset 

 

Step 6: Splitting the dataset into Training and Test Set  

 

Step 7: Performing Standard Scalar 

 

Step 8: Applying KNN 

 

Step 9: Applying Logistic Regression 
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Step 10: Applying SVM 

 

Step 11: Applying Decision Tree 

 

Step 12: Applying Random Forest 
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Step 13: Plotting ROC-AUC curves 

 

 

Step 14: Plotting accuracy 
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3.3 DATA PREPARATION: 

The data are collected from UCI Machine Learning Repository and it predicts liver disease 

based on given attributes. The data set has eleven attributes which predict liver disease. The attributes 

description is given below. Based on data types the attributes are given. The data set is built on Both  

Numerical and Nominal data types. In our project dataset contains the attribute  such as total bilirubin, 

direct bilirubin, age, gender, total proteins, albumin, albumin and globulin ratio which is the symptoms 

of liver disease. In addition, the original dataset was collected from the northeast of Andhra Pradesh, 

India . This dataset consists of 583 liver patient‘s data whereas 75.64% male patients and 24.36% are 

female patients. The data sets consist of 538 liver and non liver instances. The Dataset used in the study 

consist of 167 negative tested for liver disease and 416 are positively tested. Class value ―1‖ means 

having liver disease and ―2‖ means negative liver disease. The detailed description of the dataset is 

shown in Table. The table provide details about the attribute and attribute type. As clearly visible from 

the table, all the features except sex are real valued integers. The feature Sex is converted to numeric 

value (0 and 1) in the data pre-processing step.  
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Table 2: Original Dataset 

 

 

All of the rows are used for predicting the Liver Disease Prediction. Based on Some factors, we are 

predicting this disease.  

The factors to predict liver disease  :- 

 Age: Age of Patient 

  Gender: (female/male)Sex of the patients 

 Total_Bilirubin:Total Billirubin in mg/dL 

 Direct_Bilirubin:Conjugated Billirubin in mg/dL 

 Alkaline_Phosphotase: ALP in IU/L 

 Alamine_Aminotransferase:ALT in IU/L 

 Aspartate_Aminotransferase: AST in IU/L 

 Total_Protiens:Total Proteins g/dL 

 Albumin: Albumin in g/dL 

 Albumin_and_Globulin_Ratio: A/G ratio 

 Selector field used to split the data into two sets :1/2(patient has liver disease or not) 
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    CHAPTER 4 

    RESULTS AND DISCUSSION 

4.1 RESULTS AND DISCUSSIONS: 

 Our main goal going into this project was to predict liver disease using various machine 

learning techniques. We predicted using Support Vector Machine (SVM), Logistic 

Regression, K-Nearest Neighbour (K-NN) and Random Forest. All of them predicted with 

better results.  

 Out of 1050 patients, 800 patients are liver diseases affected and rests of 250 patients are 

healthy. The proposed model with Random Forest technique provides the better result 

among all techniques ( SVM,  Logistic Regression ,KNN and Gaussian) which shown in 

given below Fig. 

 

 

4.2  ANALYSIS OF THE RESULT: 

  In this experiment, we considered different analyses to examine the six-machine learning 

classifier for the classification of liver disease dataset. In terms of accuracy, LR achieved 

the accuracy of 75% and KNN achieved 80%. According to compare these measurement 

criteria Random Forest classification technique is more effective than the other classifiers 

for predicting  liver disease. 

 

 Figure shows the Receiver Operating Characteristics (ROC). ROC is used to represent the 

performance of machine learning techniques which is based on the true positive rate (TPR) 
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and false-positive rate (FPR) of these classification results. Moreover, Random Forest 

achieved the highest AUC (area under the curve) for ROC.  

The model that gave the maximum accuracy for the test data was Random Forest.The system 

will predict whether the patient has liver disease or not based on the trained model. A picture of the 

developed output is shown below Fig. 

 

 

 

\ 

 

 

                                                     



                                                                                                  Liver Disease Prediction 

 

Gudlavalleru Engineering College                                                                                          Page | 34  
 

 

                         CHAPTER 5 

            CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

In this project, we have proposed methods for diagnosing liver disease  using machine 

learning techniques. The principal part of this work is to make an effective diagnosis system for 

liver infection patients utilizing six distinctive supervised machine learning classifiers. We used all 

classifiers execution on patient's information parameters and the Random Forest classifier gives the 

Highest Accuracy of 85% among all classifiers  and  gives the least accuracy for KNN (65%). 

From now on, the outperform classification procedure will give for the decision support system and 

diagnosis of chronic disease. The application will have the option to predict liver infection prior 

and advise the wellbeing condition. This application can be surprisingly gainful in low-salary 

nations where our absence of medicinal foundations and just as particular specialists. In our study, 

there are a few bearings for future work in this field. We just explored some popular supervised 

machine learning algorithms, more algorithms can be picked to assemble an increasingly precise 

model of liver disease prediction and performance can be progressively improved. Additionally, 

this work likewise ready to assume a significant role in health care research and just as restorative 

focuses to anticipate liver infection. 

5.2 FUTURE SCOPE: 

The future methodology is used to analyze the liver region into separable compartments i.e. 

liver etc. However, the method requires further improvement mostly regarding feature selection of 

the liver into multiple components: renal cortex, renal column, renal medulla and renal pelvis. 

Apart from that, it is planned to expand the database on which the system will be tested. And also 

the proposed method in this thesis can be employed for detecting the heart diseases in future with 

the heart dataset and classification of the diseases. 

 

 

 

 

 

 

 



                                                                                                  Liver Disease Prediction 

 

Gudlavalleru Engineering College                                                                                          Page | 35  
 

 

BIBLIOGRAPHY 

[1] Bendi Venkata Ramana, Surendra. Prasad Babu. M, Venkateswarlu. N.B, A Critical Study 

of Selected Classification Algorithms for Liver Disease Diagnosis, International Journal of 

Database Management Systems ( IJDMS ), Vol.3, No.2, May 2011 page no 101-114  

[2] Sebastian, Anu, and Surekha Mariam Varghese. "Fuzzy logic for child-pugh classification 

of patients with cirrhosis of the liver." 2016 International Conference on Information Science 

(ICIS). IEEE, 2016.  

[3] Arshad, Insha, et al. "Liver disease detection due to excessive alcoholism using data mining 

techniques." 2018 International Conference on Advances in Computing and Communication 

Engineering (ICACCE). IEEE, 2018.  

[4] Ramkumar, N., et al. "Prediction of liver cancer using Conditional probability Bayes 

theorem." 2017 International Conference on Computer Communication and Informatics 

(ICCCI). IEEE, 2017.  

[5] Hassoon, Mafazalyaqeen, et al. "Rule optimization of boosted c5. 0 classification using a 

genetic algorithm for liver disease prediction." 2017 International Conference on Computer and 

Applications (ICCA). IEEE, 2017.  

[6] Karthik. S, Priyadarshini. A. Anuradha J. and Tripathi B. K, Classification and Rule 

Extraction using Rough Set for Diagnosis of Liver Disease and its Types, Ad.  

[7] Thapa, B. R., and Anuj Walia. "Liver function tests and their interpretation." The Indian 

Journal of Pediatrics 74.7 (2007): 663-671. 

[8]K. Sumeet, J.J. Larson, B. Yawn, T.M. Therneau, W.R. Kim, Underestimation of liver-

related mortality in the United States. Gastroenterology;(2013) 145:375–382, e371–372.  

[9] A.A. Mokdad, A.D. Lopez, S. Shahraz, R. Lozano, A.H. Mokdad, J. Stanaway, et al, Liver 

cirrhosis mortality in 187 countries between 1980 and 2010: a systematic analysis. BMC Med 

2014; 12:145.  

[10] Byass, Peter, The global burden of liver disease: a challenge for methods and for public 

health. BMC medicine 12.1 (2014); 159. 

[11]  https://www.yosnalab.com/article?project=Liver-Disease-Prediction-using-Various-

Machine-Learning   

[12]  https://www.irjet.net/archives/V5/i4/IRJET-V5I4896.pdf    

 



                                                                                                  Liver Disease Prediction 

 

Gudlavalleru Engineering College                                                                                          Page | 36  
 

 

[13]  https://www.ijariit.com/manuscripts/v5i2/V5I2-1979.pdf    

[14] https://www.sciencedirect.com/science/article/pii/S2352914819302539     

[15]  http://aircconline.com/ijdkp/V8N2/8218ijdkp01.pdf            

[16]  https://github.com/SanikaVT/Liver-disease-prediction      

 [17] https://www.ncbi.nlm.nih.gov/pubmed/23963359 

[18] https://www.irjet.net/archives/V5/i1/IRJET-V5I142.pdf 

[19] https://www.ijrte.org/wp-content/uploads/papers/v7i6s5/F13790476S519.pdf 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ijariit.com/manuscripts/v5i2/V5I2-1979.pdf
https://www.sciencedirect.com/science/article/pii/S2352914819302539
http://aircconline.com/ijdkp/V8N2/8218ijdkp01.pdf
https://github.com/SanikaVT/Liver-disease-prediction
https://www.ncbi.nlm.nih.gov/pubmed/23963359
https://www.irjet.net/archives/V5/i1/IRJET-V5I142.pdf
https://www.ijrte.org/wp-content/uploads/papers/v7i6s5/F13790476S519.pdf


                                                                                                  Liver Disease Prediction 

 

Gudlavalleru Engineering College                                                                                          Page | 37  
 

 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru  
 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions., component, or software 

to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities  
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and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one‘s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

       

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

Mapping Table 

CS1537 : MAIN PROJECT  

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 
  

PSO 

1 

PSO 

2 

CO1 3 3 1         2 2 2       1 1 

CO2 3 3 3 3 3     2 2 2   1   3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2     3   

CO4 2   1   3       3 3 2 2   2 2 

  

 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

     based on level of mapping as follows: 

 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) mapped 
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ABSTRACT 

 

In today’s world, everyone is using smart phones and those are very important in our 

daily life. The wide spread of mobile devices and applications into all spheres of society 

has helped to establish fake apps among today’s biggest cyber security threats. There are 

so many fraud applications on the internet. Fake behavior is most popular in application 

stores like Google play store and apple’s application store. The growth of mobile apps 

was increased to 2.86 million at Google play store. As there are many apps available in 

the market users are in fuzzy state while downloading the apps for their use. There are 

many apps from which any app can be fraud, so the identification of true app is needed. 

Fraud apps basically deals with fake apps. So, our system will help the user to identify 

which application is true. In this paper we propose a method to detect the fraud 

application based on user reviews and ratings using Naive Bayes classifier. The user 

reviews are taken from Google play store and classify the reviews into positive or 

negative by using sentiment analysis. 
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1.1 INTRODUCTION: 

CHAPTER – 1 

INTRODUCTION 

The Mobile App is a very popular and well known concept due to the rapid advancement in 

the mobile technology. Due to the large number of mobile Apps, ranking fraud is the key 

challenge in front of the mobile App market. There are millions of apps are available in market 

for the application of mobile users. However, all the mobile users first prefer high ranked apps 

when downloading it. To download application smart phone user has to visit play store such as 

Google Play Store, Apple store etc. When user visit play store then he is able to see the various 

application lists. This list is built on the basis of promotion or advertisement. User doesn’t have 

knowledge about the application i.e. which applications are useful or useless. So user looks at 

the list and downloads the applications. But sometimes it happens that the downloaded 

application won’t work or not useful. That means it is fraud in mobile application list. To avoid 

this fraud, we are making application in which we are going to list the applications. In this 

project we investigate review based evidences, by studying historical records. We used a Naive 

Bayes algorithm to evidences for fraud detection. Finally, we evaluate the proposed system 

with real-world app data collected from the Google App Store. Most of us use android Mobile 

these days and also uses the play store capability normally. Play store provides a great number 

of applications but unluckily few of those applications are fraud. Such applications dose 

damage to phone and also may be data thefts. Hence such applications must be marked, so that 

they will be identifiable for play store users. The mobile industry is developing rapidly, 

therefore the number of mobile applications are increasing day by day in the market. As there 

are many apps available in market users are in fuzzy state while downloading the apps for their 

use. Different App stores like Google play store and Apple store launched their leader board 

on daily basis to inspire the users to download most popular applications by observing the 

ranking of applications. In fact to advertise a particular mobile Apps, leader board of apps is 

the most important way in the market. An app which is at the top on the leader board leads to 

large number of downloads and it will gain maximum profit. In order to have their Apps ranked 

as high as possible, app developers promote their apps using various ways such as advertising, 

offers etc. Such applications damage to phone and also may cause data thefts. Hence such 

applications must be identified, so that they will be identifiable for play store users. So we are 
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proposing an android application which will process the information, comments and three 

reviews of the application with natural language processing to give results. So we are proposing 

a web application which will process the information, comments and the reviews of the 

application with natural language processing to give results in the form of graph. So it will be 

easier to decide which application is fraud or not. Multiple application can be processed at a 

time with the web application. Also User cannot always get correct or true reviews about the 

product on internet. So we can check for more than 2 sites, for reviews of same product. Hence 

we can get higher probability of getting real reviews. So it will be easier to decide fraud 

application. 

 
1.2 OBJECTIVES OF THE PROJECT: 

The objectives of the project are: 

 To detect the fraud app while downloading from play stores. 

 To improve the fraud detection efficiency. 

 To find the application is worth or not based on the user review or rating or ranking. 

 To See the Status of the application by user and they know whether the application is fake 

or not. 

 To extract the user review and rating score through which fraud and genuine applications 

are classified. 

 To analyze the different machine learning techniques. 

 To design a system which will detect fake apps by considering different evidences 

indicating their true behavior. 

 To find apps are fake or genuine. 

 To increase the classification accuracy of a system. 

 

1.3 PROBLEM STATEMENT: 

Most of us use android and IOS Mobiles these days and also uses the play store or app store 

capability normally. Both the stores provide great number of application but unluckily few of 

those applications are fraud. The number of mobile Apps has grown at a breath taken rate over 

the past few years. For example, as of the end of April 2016, there are more than 3.6 million 

Apps at Apple’s App store and Google Play. Now-a-days with increase craze towards android 

mobiles the craze of mobile applications has also increased. According to the recent study, the 
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number of application in Google play store, which is also known as Android Market grew from 

1 million to 3.5 million till December 2017. Whereas, the number of application in Apple’s 

play store are 2.2 million from 2008 July to 2017 January. The app developers try false 

mechanism so that the app developed by them should have high rank in the app leaderboard. 

App leaderboard is the one which shows the chart ranking of the popular apps, and it is a way 

through which one can promote their mobile apps. High rank of the app in leaderboard leads 

not only to the large number of downloads of that app but also million dollars in revenue. So, 

the developers of the app try various methods to promote their apps like advertising which 

helps them to have higher rank in the app leaderboard. However, instead of using ethical 

mechanism to promote their apps, the app developers try unethical means to promote their apps 

which manipulates the chart ranking of the app in the leaderboard and hence the app is ranked 

high in the leaderboard. This kind of unethical mechanism is generally carried out using 

internet water army. Internet water army is a group of internet ghost writers who are paid to 

post online comments with particular content. Thus, this helps the app developers to promote 

their apps using fake reviews and ratings. To stimulate the development of mobile Apps, many 

app stores launched daily app leader boards, which demonstrate the chart rankings of most 

popular apps. Indeed, the app leader board is one of the most important ways for promoting 

mobile apps. A higher rank on the leader board usually leads to a huge number of downloads 

and million dollars in revenue. Therefore, app developers tend to explore various ways such 

as advertising campaigns to promote their apps in order to have their apps ranked as high as 

possible in such app leader boards. They allow fake application also. Exact reviews or ratings 

or ranking percentage are not correctly calculated. 
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CHAPTER – 2 

LITERATURE REVIEW 

Esther Nowroji and Vanitha, demonstrates the technique for detection of fraud rank using IP 

address recognition. Using the IP address of the mobile user were also one of the earlier 

literature surveys which was carry forwarded. In the portable application advertise, the term 

called misrepresentation application is getting prevalent. In nowadays, recognition and 

anticipation are assuming a crucial job in the portable market. For the identification of extortion 

audit to the single client framework (versatile), the Fraud Ranking System is proposed. 

Evaluations are accumulated to give a position to each application. Although it had identified 

the sources uniqueness it wasn’t quite efficient considering the fact that IP snooping can be 

done. This IP snooping allows the users to change their IP address and allow them to rate an 

app more than once [1]. 

 
Leading events of mobile Apps forms different leading sessions. The mobile apps are not 

always ranked high in the leaderboards, but it usually happens in the leading sessions. So, 

detecting ranking fraud of mobile apps is actually the process to detect it within the leading 

session of the mobile apps. Especially, this paper proposes a simple and effective algorithm to 

recognize the leading sessions of each mobile app based on its historical ranking records. 

This is one of the fraud evidence. Also, two types of fraud evidences are proposed based on 

apps rating and review history, which gives some anomaly patterns from apps historical 

rating and review records. In addition, we propose an unsupervised evidence-aggregation 

method to consolidate these three types of evidences for assessing the credibility of leading 

sessions from mobile Apps [2]. 

 
Justin Sahs and Latifur Khan (2012) approached a system i.e., a Machine Learning approach 

to Android Malware Detection. The authors proposed a machine learning system to detect the 

malware on Android devices. The dilemma to find these malware presents distinctive dispute 

owed to the partial property which is accessible as well as inadequate privileges established to 

the user, although presents distinctive chance in the mandatory metadata fond of every 

application. Our scheme takes out a number of features as well as guide a One-Class Support 

Vector Machine in an offline (off-device) approach, to regulate towards influence the superior 

figure authority of a server or else bunch of servers [3]. 
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Keerthana B, Sivashankari.K and Shaistha Tabasum.S (2018) developed a system, Detecting 

Malware and Search Rank Fraud in Google Search using Rabin Karp Algorithm. Here, they 

used Rabin Karp algorithm to detect prototype in strings and at the same time, Java offers for 

the most part of powerful API’s like IO functions such as reading, writing as well as searching 

the file, counting the keywords, matching and so on. To find plagiarism by compare strings in 

the document in the midst of supplementary strings in the document via the use of Rabin 

Karp algorithm. It is used to detect the contented feature in Google as well as to facilitate 

Google’s search algorithm meant for improved accuracy [4]. 

 
Lemon Akoglu, Rishi Chandy and Christos Faloustos discussed a framework about Opinion 

Fraud Detection in Online Reviews by Network Effects. A framework was proposed by the 

authors to detect fraudsters as well as fake reviews in online review datasets called fraud eagle. 

The proposed system has many advantages which are followed by, it exploits the network 

effect among reviewers as well as products, for large datasets, it is scalable and at the same 

time among the network size, the runtime of our proposed system increases linearly, the 

unsupervised fashion requires no labeled data which was operated by our proposed system. 

Furthermore, the performance of the system is much better [5]. 

 
Shashank Bajaj, Nikhil Nigam, Priya Vandana, Srishti Singh developed a system for detection 

of fraud apps using sentiment analysis. Positioning misrepresentation for versatile application 

showcase alludes to fake or tricky exercises which have a reason for knocking up the 

applications in the prominence list. It turns out to be more continuous for application designers 

to utilize shady means, for example, expanding their applications deals to submit positioning 

misrepresentation. We give all-encompassing perspective of positioning misrepresentation and 

propose a positioning extortion identification framework for versatile applications. our 

technique was approved in light of the abnormal state of assertion that was built up with 

comparable grouping assignments performed by human annotators. This exploration offers 

new thoughts for outlining a hearty opinion examination technique via web-based networking 

media information to distinguish inconsistency occasions or examples. The strategy will 

likewise be pertinent in cases including design changes after some time. This ought to be 

considerably profitable for organizations to fortify their administration center, for political 

hopefuls and government pioneers to comprehend the premise for their continuous surveying 

comes about, and for other private associations to refine their incentives and brand guarantees 

to their clients [6]. 
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Varsha N. Patil and Nitin N. Patil have proposed a system for detect fraud app ranking using 

opinion analysis, The existing system consists of Mining leading session, Ranking based pieces 

of evidences, Rating based pieces of evidences, and Review based pieces of evidences. An 

efficient mechanism for review based evidence has been discussed in the paper. In this system 

applied opinion analysis algorithm for find the review opinion analysis. By using this algorithm 

they can get the proper result about the review of apps. Also, calculate ranking and rating score 

of apps given by user and combine all evidences and detect fraud apps, and here some methods 

are studied like a Permutation-based model, score based model [7]. 

 
Navdeep Singh, Prashant Kr. Pandey and Mr. Srinivasan have proposed a system for detect 

app fraud based on app rating, ranking and feedback or comments of app provided by users. In 

this paper session tracking is used to track user’s every activity on browser side and manage 

the fake user download and rating of any application by user [8]. 

 
Harpreet Kaur, Veenu Mangat and Nidhi have presents a survey of sentiment analysis and 

classification algorithms. SVM and naive Bayes are most popular algorithms are for sentiment 

classification. Datasets from various sites like: Amazon, IMDB, flip kart are widely used for 

sentiment analysis. Also apply decision tree classifier and rule based classifier to classify the 

dataset [9]. 

 
Vijay.B. Raut and D.D. Londhe et al. discussed the ways for opinion extraction, classification, 

and summarization. He additionally explained all approaches of summarization techniques, 

techniques utilized in method of opinion mining. He showed that approaches of machine 

learning and sentiment analysis of knowledge like motion-picture show, product, hotel etc., 

whereas lexicon based mostly approach is appropriate for brief text in micro-blogs, tweets, and 

comments knowledge on internet [10]. 

 
S.R. Srividhya and Sangeetha determine a methodology to detect fraud apps using sentiment 

analysis. In this, we first analyze application based on admin’s analysis whether he will 

declared app as fraud or genuine. When you sort your email, Run spell check on document. 

You are applying a simple algorithm to data. By analyzing admin declare app fraud and also 

based on user comment evidence we give rating it analyze the keyword and based on that it 

provide rating. In this way also we comes to what user think about our application. In this fraud 
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app detection application, admin also give link of respective application which he added to the 

application from where user when login can see respective application detail and can also see 

link of that particular application. In our when admin add app also give link of that from apple 

store and Google play store. For improving our application we will ask user after they use our 

application for feedback, using this kind of feedback evidence from user also help us in 

improving application when user use our application he will directly see all application that are 

analyze by admin and then that are added by admin. So, user comes to know all information 

about that application and whether is fraud app or not. If admin declared fraud than its fraud 

so, it save user time and provide to safety to use [11]. 
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CHAPTER – 3 

PROPOSED METHOD 

Machine learning is understandably one of the most extensively utilized paradigms of big data 

management where a significantly high set of distinct raw data can be collected effectively to 

make appropriate inferences and eventually to come up with a usual collection of contextually 

useful collection of integrative information. Sometimes the numeric rating has vast difference 

than the reviews given by the users. To overcome this proposition is based on Naive Bayes 

algorithm. User Ratings and Review analysis is to help in determining the emotional tones 

behind words which are expressed in online. This method is helps to check for user’s User 

Ratings and Reviews comments on selected applications. Using User Ratings and Reviews 

analysis the machine is able to learning from training data set and analyzes the sentiments, 

emotions about reviews and other texts. 

3.1 METHODOLOGY: 

For developing the system certain methodologies have been used. The methodology used in 

this project is classification of apps using Naive Bayes algorithm 

 
Fig: 3.1.1 Architecture Diagram 
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3.1.1 Classification of Reviews: 

This phase consists of following steps: 

1. Tokenization: Tokenization is the process of breaking a stream of text into words, 

phrases, symbols or meaningful elements called as tokens. The list of tokens becomes input 

for further processing. 

2. Stop word removal: Stop words are commonly used words such as: a, the, and, for, 

from, is, in and many more….. 

3. Stemming: Stemming algorithm is used to find base word. Porter Stemmer Algorithm 

is used to find base words. 

Along with rating users are allowed to write their reviews about the app. Such reviews are 

showing the personalized experiences of usage for particular mobile Apps. The review given 

by the user is one of the most important factor for the popularity of the app. As the reviews 

are given in natural language so preprocessing of reviews and then sentiment analysis on 

preprocessed reviews is performed. The system will find sentiment of the review which can 

be positive or negative. Positive review adds plus one to positive score, if negative it will add 

one to negative score. In this way it will find out score of each of the reviews and determine 

whether app is fraud or not on the basis of review based evidences. 

 
3.1.2 Sentiment Analysis: 

Sentiment Analysis is the interpretation and classification of emotions (positive, negative and 

neutral) within text data using text analysis techniques. Sentiment analysis allows businesses 

to identify customer sentiment toward products, brands or services in online conversations and 

feedback. After preprocessing of reviews system find out the sentiments of the reviews. It will 

classify the review as positive or negative. The system will find sentiment of the review which 

can be positive or negative. 

 
3.1.3 Classification of Ratings: 

Ratings are between one to five, in this module we compute the average rating of particular 

app and compare it with threshold. The rating which are less than or equal to three are 

considered as negative ratings and rating above three are considered as positive ratings. Finally, 

the output is in the form of zeros and ones i.e. negative rating gives zero as an output while 

positive rating gives one as an output. After preprocessing of user rating and review analysis 
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Positive review adds plus one to positive score, if negative it will add one to negative score. In 

this way it will find out score of each of the user ratings and reviews, determine positive and 

negative review and represent by graph and based on positive and negative reviews percentage 

whether app is fraud or not . 

Fig: 3.1.3.1 Detailed Proposed Model 

 
 

3.1.4 Naive Bayes Algorithm: 

In machine learning, naive Bayes classifiers are a family of simple probabilistic classifiers 

based on applying Bayes' theorem with strong (naive) independence assumptions between the 

features. Naive Bayes has been studied extensively since the 1950s. It was introduced under a 

different name into the text retrieval community in the early 1960s, and remains a popular 

baseline method for text categorization, the problem of judging documents as belonging to one 

category or the other such as spam or legitimate, sports or politics, etc. with word frequencies 

as the features. With appropriate pre-processing, it is competitive in this domain with more 

advanced methods including support vector machines. It also finds application in automatic 

medical diagnosis. 
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Naive Bayes classifiers are highly scalable, requiring a number of parameters linear in the 

number of variables or features or predictors in a learning problem. Maximum-likelihood 

training can be done by evaluating a closed-form expression, which takes linear time, rather 

than by expensive iterative approximation as used for many other types of classifiers. In the 

statistics and computer science literature, naive Bayes models are known under a variety of 

names, including simple Bayes and independence Bayes. All these names reference the use of 

Bayes' theorem in the classifier's decision rule. 

 
Naive Bayes is a simple technique for constructing classifiers: models that assign class labels 

to problem instances, represented as vectors of feature values, where the class labels are drawn 

from some finite set. It is not a single algorithm for training such classifiers, but a family of 

algorithms based on a common principle: all naive Bayes classifiers assume that the value of a 

particular feature is independent of the value of any other feature, given the class variable. For 

example, a fruit may be considered to be an apple if it is red, round, and about 10 cm in 

diameter. A naive Bayes classifier considers each of these features to contribute independently 

to the probability that this fruit is an apple, regardless of any possible correlations between the 

color, roundness, and diameter features. For some types of probability models, naive Bayes 

classifiers can be trained very efficiently in a supervised learning setting. In many practical 

applications, parameter estimation for naive Bayes models uses the method of maximum 

likelihood; in other words, one can work with the naive Bayes model without accepting 

Bayesian probability or using any Bayesian methods. Despite their naive design and apparently 

oversimplified assumptions, naive Bayes classifiers have worked quite well in many complex 

real-world situations. In 2004, an analysis of the Bayesian classification problem showed that 

there are sound theoretical reasons for the apparently implausible efficacy of naive Bayes 

classifiers. Still, a comprehensive comparison with other classification algorithms in 2006 

showed that Bayes classification is outperformed by other approaches, such as boosted trees or 

random forests. 

 
Example: How Naive Bayes algorithm works? 

Let’s see how this works in practice with a simple example. Suppose we are building a classifier 

that says whether a text is about sports or not. Our training data has 5 sentences: 
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Text Tag 

“A great game” Sports 

“The election was over” Not sports 

“Very clean match” Sports 

“A clean but forgettable game” Sports 

“It was a close election” Not sports 

 

Fig: 3.1.4.1 Sample Training Data 

Now, which tag does the sentence a very close game belong to? 

Since Naive Bayes is a probabilistic classifier, we want to calculate the probability that the 

sentence “A very close game” is Sports and the probability that it’s Not sport. Then, we take 

the largest one. Written mathematically, what we want is P (Sports| a very close game) — the 

probability that the tag of a sentence is Sports given that the sentence is “A very close game”. 

Bayes’ Theorem is useful when working with conditional probabilities (like we are doing here), 

because it provides us with a way to reverse them: 

 

P (A|B) = P (B|A) * P (A) 
 

P (B) 

 

In our case, we have P (Sports| a very close game), so using this theorem we can reverse the 

conditional probability: 

 

P (sports |a very close game) = P (a very close game | sports) * P (sports) 
P (a very close game) 

 
 
 

 

Since for our classifier we’re just trying to find out which tag has a bigger probability, we can 

discard the divisor which is the same for both tags and just compare 
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P (a very close game | Sports) * P (Sports) 

 
With 

 
P (a very close game | Not Sports) * P (Not Sports) 

 
This is better, since we could actually calculate these probabilities! Just count how many times 

the sentence “A very close game” appears in the Sports tag, divide it by the total, and obtain the 

P (a very close game | Sports). 

There’s a problem though: “A very close game” doesn’t appear in our training data, so this 

probability is zero. Unless every sentence that we want to classify appears in our training data, 

the model won’t be very useful. 

P ( a very close game ) = P( a ) * P( very ) * P( close) * P(game) 

 

 
 

This assumption is very strong but super useful. It’s what makes this model work well with 

little data or data that may be mislabeled. The next step is just applying this to what we had 

before: 

P (a very close game | Sports) = P (a | Sports) * P (very | Sports) * P (close | Sports) * P (game 

|Sports) 

 
P (Sports) = 3/5 

 
P (Not Sports) = 2/5 

 
P (game | Sports) = 2/11 

P (close | Sports) =0 

P (very | Sports) =1/11 

 

 
 

Now we have to apply smoothing .We add 1 to every count so it’s never zero. 

 
To balance this, we add the number of possible words to the divisor, so the division will never 

be greater than 1. In our case the possible words are: 

‘a’ , ‘great’ , ‘very’ , ‘over’ , ‘it’ , ‘but’ , ‘game’ , ‘election’ , ‘clean’ , ‘close’ , ‘the’ , ‘was’ , 

‘forgettable’ , ‘match’ 
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Word 

 
P ( word | sports) 

 
P (word | Not Sports ) 

 
 

A 

 

2+1 
 

11+14 

 

1+1 
 

 

9+14 

 
 

Very 

 

1+1 
 

 

11+14 

 

0+1 
 

 

9+14 

 
 

Close 

 

0+1 
 

 

11+14 

 

1+1 
 

 

9+14 

 
 

Game 

 

2+1 
 

 

11+14 

 

0+1 
 

 

9+14 

 

Fig: 3.1.4.2 Probability Calculation 

 

 

P (a very close game | Sports) = P (a | Sports) * P (very | Sports) * P (close | Sports) * 

 
P (game | Sports) * P (Sports) 

 

=2.76 * 10-5
 

 
= 0.0000276 

 
P (a very close game | Not Sports) = P (a | Not Sports) * P (very | Not Sports) * P ( close | 

 
Not Sports) * P (game | Not Sports)*P (Not Sports) 

 

=0.572 * 10-5
 

 
= 0.00000572 

 
By comparing the above two values, we predict that “a very close game” belongs to Sports 
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3.1.4 Support Vector Machine: 

SVM is a supervised machine learning algorithm that can be used for either classification or 

regression challenges. Classification is predicting a label/group and Regression is predicting  

a continuous value. SVM performs classification by finding the hyper-plane that differentiate 

the  classes   we  plotted  in  n-dimensional   space.   Support   vector   machine   (SVM)   is   

a  learning  technique  that  performs  well  on  sentiment  classification.  The  performance  

of SVM depends on the used kernel function. Hence, if the suitable kernel is chosen, the 

efficiency of classification should be improved. There are many approaches to define a new 

kernel function. SVM draws that hyper plane by transforming our data with the help of 

mathematical functions called ‘Kernels’. Types of Kernels are linear, sigmoid, RBF, non-linear, 

polynomial, etc., The tuning parameter Kernel — “RBF” is for non-linear problems and it is 

also a general-purpose kernel used when there is no prior knowledge about the data. Linear 

kernel is for linear separable problems. Since our problem is linear (just positive and negative) 

here, we will go for linear SVM. 

Sentiment analysis is treated as a classification task as it classifies the orientation of a text into 

either positive or negative. N-grams and different weighting scheme were used to extract the 

most classical features. It also explores Chi-Square weight features to select informative 

features for the classification. Experimental analysis reveals that by using Chi-Square feature 

selection may provide significant improvement on classification accuracy. 

Steps needed to build a model are: 

 Gathering perfect data for training and testing. 

 Vectorizing the data. 

 Creating a linear SVM model to train and then predict. 
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3.2 IMPLEMENTATION: 

 
The goal of implementation is to make a code which is easy to read and understand. This is the 

most vital stage in acquiring fruitful programming or a framework and giving the client 

certainly that the new programming or the framework is functional and gives compelling 

outcomes. The source code must be clear such that the debugging, testing, modifications can 

easily done. As they consume a large portion of software budgets. In precise implementation 

deals with the quality of code, error removal and performance. This phase involves coding 

styles techniques, standards, and guidelines. 

 

The Project would be developed using the following steps: 

 
i. Data Collection –  dataset 

ii. Data pre-processing – removing null Values and duplicated data 

iii. Training – using the training dataset 

iv. Testing – using the testing dataset 

 
 

3.2.1. Data Collection: 

We are taking the Google play store dataset from the open sources like kaggle, Google’s open 

image etc. The dataset consists of Package name, app name , user review .we are considering 

different kinds of apps like education, games, social media, food and so on. Based on given 

app id crawling the Google play store app and get information like. 

a) Name of app 

b) user's review 

 
 

3.2.2 Data Preprocessing: 

1. First we are removing the null value from the dataset. 

2. Tokenization: Tokenization is the process of breaking a stream of text into words, phrases, 

symbols or meaningful elements called as tokens. The list of tokens becomes input for further 

processing. 

3. Stop word removal: Stop words are commonly used words such as: a, the, and, for, from, is, 

in and many more….. 
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4. Stemming: Stemming algorithm is used to find base word. Porter Stemmer Algorithm is used 

to find base words. 

 
3.2.3 Training the model: 

1. Importing the packages: 

Numpy: 

- Numpy is a general-purpose array-processing package. It provides a high performance 

multidimensional array object, and tools for working with these arrays. It is the 

fundamental package for scientific computing with python. 

Pandas: 

- Pandas is a high-level data manipulation tool developed by Wes McKinney. It is built 

on the Numpy package and its key data structure is called the DataFrame. DataFrame 

allows you to store and manipulate tabular data in rows of observations and columns 

of variables. 

 
 

Scikit-learn: 

- Sklearn is a free software machine learning library for the python programming 

language.It features various classification,regression and clustering algorithms 

including support vector machine, random forest, gradient boosting, k-means and 

DBSCAN. 

- Import train_test_split splits the arrays or matrices into random train and test subsets. 

- Import Count Vectorizer converts a collection of text documents to a matrix of token 

counts. 
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2. reading the dataset 

 

- read_csv is used to import the dataset into a variable. 

- head() is used to display the first five rows of the dataset 
 

- Preprocess _ data() is a user defined method 

- Drop () is used to remove the unwanted columns from the dataset .In the given dataset 

the package name is not relevant.so we are dropping the package name from the table. 

- Next we are converting the entire text into lowercase . 
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- Calling the function preprocess_data() 

- Taking the reviews into one variable and polarity into another variable. 
 

 

 
 

- Splitting the data into x_test , y_test using train_test_split 

- Test_size parameter decides the size of the data that has to be split as the test dataset. 

- Random_state is an integer number which will act as the seed for the random number 

generator during the split. If you don’t pass anything, the random state instance used 

by np.random will be used instead. 

- CountVectorizer provides a simple way to both tokenize a collection of text 

documents and build a vocabulary of known words. 

- Transform () function is used to encode the each word as a vector. 
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- sklearn is a free machine learning library for python. It features various algorithms like 

SVM, Random Forest and so on. 

- Import multinomial NB is used for naive Bayes classifier for multinomial models. 

- The multinomial Naïve Bayes Classifier is suitable for classification with discrete 

features. The multinomial distribution normally requires integer feature counts. 

- model.score () returns the coefficient of determination r2 of the prediction. 
 

 

 

- Model.predict finally predicts the output as 0 or 1 based on the review. 

 
 

3.2.4 Developing the UI: 

- matplotlib.pyplot is used to plot the graphs 

- tkinter is a python de-facto standard GUI Package. 
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- FileDialog is used to choose a file. 

- The tkmessagebox module is used to display message boxes in your applications. 

- re is used to check the regular expressions. 

- Beautiful soup is a package used for getting the online web content. 
 

- window = Tk() creates the window. 

- window.geometry method is used to set dimensions of the tkinter window. 
 

 

- Here we are creating a three labels as application name, Application URL, result and 

one button for processing the data. 

- Place is used to arrange the label in a respective position. 

- Text () is used to provide a textbox for entering the application name and the URL. 
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- Request.get() method request for respective app and it returns the status code of the 

page. 

- Beautifulsoap () is used to parse the html content from the app. 

- Get_text method is used to extract the required text from the page. 
 

 

 

 

 

- Here we are calculating positive reviews count and negative reviews count. 
 

 

 

 

 
 

Insert method is used to display the results in the window 

Here we are displaying the positive reviews and negative reviews count ,positive ratings and 

negative ratings count 
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- Here we are also calculating the time taken to process the reviews and remaining 

time to process the data. 

- Insert method is used to display the result. 
 

 
 

- Based on the average count we are determining the whether the app s good or not. 

- We have to display the result in the form of pie chart. 
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3.3 DATA PREPARATION: 

The dataset is collected from kaggle repository. The dataset contains the 65000 records and 

different kinds of app reviews are taken. The dataset contains the app name, package name 

and polarity. 
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Fig: 3.3.1: Play store app reviews dataset 

Reviews – It contains the user comments and user opinion on the respective app. 

Polarity - polarity means whether the user can satisfy with the app or not. It is represented 

in 0 or 1 
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CHAPTER – 4 

RESULTS AND DISCUSSIONS 

4.1 RESULTS : 
 

 
 

 

 

 

The code can be run using either visual studio or spyder. When we run the code in visual studio 

it opens a window like this. It asks for application name and application url. 
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Enter the application Url and application name in the respective text boxes and click on the 

process button. 

 
 

 
 

When we click on the process button it analyzes the model and extracting the reviews. Finally 

it displays the result in the form of negative reviews count and positive reviews count. 

 

 

 
 

 

 

 

After processing it displays the result in the form of pie chart and displays the result as good 

app. 

 
We are taking the auto answer call app from the google play store. 
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Enter the application Url and application name in the respective text boxes and click on the 

process button. 
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When we click on the process button it analyzes the model and extracting the reviews. Finally 

it displays the result in the form of negative reviews count and positive reviews count. 

 
 

 
 

After processing it displays the result in the form of pie chart and displays the result as fraud 

app. 

 

4.2 DISCUSSIONS: 

When assumption of independence holds, a Naive Bayes classifier performs better compare to 

other models like logistic regression and you need less training data. It is a fast algorithm for 

classification problems. It is a good fit for real time predictions, multiclass prediction, 

recommendation system, text classification and sentiment analysis use cases. Naive Bayes 

Algorithm can be built using Gaussian, Multinomial and Bernoulli distribution. It has very low 

computational cost. Our system will detect the ranking frauds based on three types of 

evidences, such as ranking based evidences, rating based evidences and review based 

evidences. Further, an optimization based aggregation method combines all the three evidences 

to detect the fraud. This paper introduces more effective fraud evidences and analyze the latent 

relationship among rating, review and rankings. We extended our ranking fraud detection 

approach with other mobile app related services, such as mobile app recommendation for 

enhancing user experience. Different class value and threshold value gives different results of 

accuracy of time required for execution. Through analysis, we found that the proposed method 

gives accuracy of 90% when compared with other algorithms. SVM works well for text 
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classification due to its advantages such as its potential to handle large features. Another 

advantage is SVM is robust when there is a sparse set of examples and also because most of 

the problems are linearly separable. 

 
 

 

 

 
When we apply SVM algorithm we got an accuracy of 92% as shown in the above figure. 
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CHAPTER – 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

A fraud app detection system for mobile Apps has been developed in this project. 

Specifically, it first gets the data for selected App from its historical records in Google play 

store. Then, it identified review and rating based evidences for detecting fraud. Moreover, 

it proposed a Naive Bayes algorithm for evaluating the credibility of leading sessions from 

mobile Apps. Finally, it validates the proposed system with extensive experiments on real- 

world App data collected from the Google App store. Experimental results showed the 

effectiveness of the proposed approach. This paper had presented about determining fraud 

applications by using the concept of data mining and sentiment analysis. It was supported 

by the architecture diagram which briefed about the algorithm and processes which are 

implemented in the project. Data gets collected and stored in the database which is then 

evaluated with the supporting algorithms defined. This is a unique approach in which the 

evidences are aggregated and confined into a single result. The proposed framework is 

scalable and can be extended to other domain generated evidences for the ranking fraud 

detection. The experimental results showed the effectiveness of the proposed system, the 

scalability of detection algorithm as well as some regularity in the ranking fraud activities. 

5.2 FUTURE SCOPE: 

In the future, it is planned to study more effective fraud evidences and analyze the latent 

relationship among rating, review and rankings. Moreover, it will be extended to ranking 

fraud detection approach with other mobile App related services, such as mobile Apps 

recommendation, for enhancing user experience. 
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Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 

with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of 

data, and synthesis of the information to provide valid conclusions., component, or 

software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge 

to assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a member 

or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 

a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of 

technological change. 

 
 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 
 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 

1- Slightly (Low) mapped 2-Moderately  (Medium)  mapped 3-Substantially (High) 

mapped 
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Abstract-In today’s world, everyone is using smart phones and those are very important in our daily life. The 

wide spread of mobile devices and applications into all spheres of society has helped to establish fake apps among 

today’s biggest cyber security threats. There are so many fraud applications are available in the internet. Fake 

behavior is most popular in application stores like Google play store and apple’s application store. The growth 

of mobile apps was increased to 2.86 million at Google play store and makes the users in a fuzzy state while 

downloading the apps. There are many apps from which any app can be fraud, so the identification of true app 

is needed. Fraud apps basically deals with fake apps. So, our system will help the user to identify which 

application is true. In this paper we propose a method to detect the fraud application based on user reviews and 

ratings using Naive Bayes classifier. The user reviews can be collected from Google play store and classify the 

reviews into positive or negative by using sentiment analysis. 

Keywords: mobile apps, reviews, ratings, Sentiment analysis, Naive Bayes Classifier, NLP. 

 

 
I. INTRODUCTION: 

 
 

As we all know that mobile application market is in rise as mobile users are in batch, sensible phone 

user uses those options of mobile apps as amusing purpose, knowledge purpose then on. Android 

phones became very fashionable lately and also users use the play store facility frequently. According 

to the recent study, the quantity of application in Google play store, grew from 1 million to 3.5 million. 
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Whereas, the quantity of application in Apple’s play store are 2.2 million. The review section of every 

application on the play store could also be an honest thanks to research an application. Fraud 

applications may cause damage to phone and also possibly data thefts. However, all the mobile users 

initially like high hierarchical apps once downloading it. To transfer application sensible phone user 

must visit play store like Google Play Store, Apples store etc. once user visit play store then he's able 

to see the various application lists. Sometimes User doesn’t believe the appliance whether the 

applications are helpful or useless. Sometimes the user faces that the downloaded application won’t 

work or not helpful. this means its fraud in mobile application list. Hence such applications must be 

marked, so as that they are getting to be avoided by the play store users. 

Objectives of the project: 

 To design a system which may detect fake apps by considering different evidences indicating their 

true behavior.

 To find apps are real or not.

 To increase the classification accuracy of a system.

 
 

II. LITERATURE SURVEY 

 

 
Most of us use android and IOS Mobiles lately and also uses the play store or app store capability normally. 

Both the stores provide great number of applications but unluckily few of these applications are fraud. The 

quantity of mobile Apps has grown at a good ranging rate over the past few years. As an example, as of the 

highest of April 2016, there are quite 3.6 million Apps at Apple’s App store and Google Play. Now-a-days 

with increase craze towards android mobiles the craze of mobile applications has also increased. According 

to the recent study, the quantity of applications in Google play store is 5 million till December 2019. The 

app developers try false mechanism so as that the app developed by them should have high rank within the 

app leaderboard. App leaderboard is that the one which shows the chart ranking of the favored apps, and it's 

how through which one can promote their mobile apps. High rank of the app in leaderboard leads not only 

to the huge number of downloads of that app but also million dollars in revenue. So, the developers of the 

app try various methods to plug their apps like advertising which helps them to possess seniority within the 

app leaderboard. However, instead of using ethical mechanism to plug their apps, the app developers try 

unethical means to plug their apps which manipulates the chart ranking of the app within the leaderboard 

and hence the app is ranked high within the leaderboard. This sort of unethical mechanism is typically 

administered using ―internet water army. Internet water army could also be a gaggle of internet ghostwriters 

who are paid to post online comments with particular content. Thus, this helps the app developers to plug 

their apps using fake reviews and ratings. To stimulate the event of mobile Apps, many App stores launched 

daily App leader boards, which demonstrate the chart rankings of hottest Apps. Indeed, the App leader board 

is one of the foremost important ways for promoting mobile Apps. a far better rank on the leader board 

usually leads to a huge number of downloads and million dollars in revenue. Therefore, App developers tend 

to explore various ways like advertising campaigns to plug their Apps so on possess their apps ranked as 
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high as possible in such App leader boards. They allow fake applications also. User not understanding the 

Fake Apps then the user also give the reviews within the fake application. Exact Review or Ratings or 

Ranking Percentage aren't correctly Calculated. 

Esther Nowroji and Vanitha, demonstrates the technique for detection of fraud rank using IP address 

recognition. Using the IP address of the mobile user were also one of the earlier literature surveys which 

was carry forwarded. In the portable application advertise, the term called misrepresentation application is 

getting prevalent. In nowadays, recognition and anticipation are assuming an important job within the 

portable market. Evaluations are accumulated to give a position to each application. But the IP snooping 

allows the users to vary their IP address and allow them to rate an app more than once [1]. 

 

 

III. RELATED WORK 

 
 

There are some connected works, as an example, we tend to positioning spam recognition, on-line survey 

spam identification and portable App suggestion, and however the matter of distinctive positioning 

falsehood for mobile Apps is until under-investigated. Many deceptive behaviors occur in well-known 

Android app market i.e., Google Play Store. So, to detect malware, previously the work only focused on 

permission analysis and app executable. Although, Mahmudur Rahman et. al., introduced Fair Play, a 

system which detected and leveraged trace leave behind by fraudulent to spot the malware and also the apps 

subjected to look rank fraud. Although sort of the prevailing approaches are getting to be used for anomaly 

detection from historical rating and review records, they're ineffective to extract fraud evidences for a given 

period of sometime (i.e., leading session) and can't able to find ranking fraud happened in Apps’ historical 

leading sessions. 

 
S.R Srividhya and Sangeetha determine a methodology to detect fraud apps using sentiment analysis. In this, 

we first analyze application based on admin’s analysis whether he will declared app as fraud or genuine. 

When you sort your email, Run spell check on document. By applying a simple algorithm to data and 

analyzing admin declare app fraud and also based on user comment evidence we give rating it analyze the 

keyword and based on that it provide rating. In this way also we comes to what user think about our 

application. In this fraud app detection application, admin also give link of respective application which he 

added to the application from where user when login can see respective application detail and can also see 

link of that particular application. In our when admin add app also give link of that from apple store and 

Google play store. For improving our application we will ask user after they use our application for feedback, 

using this kind of feedback evidence from user also help us in improving application when user use our 

application he will directly see all application that are analyze by admin and then that are added by admin. 

So, user comes to know all information about that application and whether is fraud app or not. If admin 

declared fraud than its fraud so, it save user time and provide to safety to use [3] 
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IV. METHODOLOGY 

 

 
Fig 1. Proposed System Architecture 

 
For developing the system certain methodologies are used. The methodology utilized in this project is 

classification of apps using Naive Bayes algorithm. With the enlargement within the quantity of web Apps, 

to differentiate the misrepresentation of Apps, this undertaking proposes an easy and successful framework. 

Fig.1 demonstrates the Framework of Fraud detection in portable application. Here we propose a system 

which involves in detecting the fraud apps using sentiment comments and data processing. By looking into 

these comments, we are ready to distinguish them as positive or negative comments. With the mixture of 

those evidences we get the upper probability. There are several steps within the proposed system: 

 Collecting the various app reviews dataset 

 Data preprocessing 

 Applying Naive Bayes algorithm and score calculation 

Now we discuss about these in briefly. 

A. Collecting the various app reviews dataset: 

We have collected Google play store dataset from the open sources like Kaggle, Google public datasets then 

on. The dataset contains the reviews for various application class like Social, Games, Education, Finance, 

News, Food. 

B. Data Preprocessing: 

This step involves the processing of user reviews for removal of unwanted text. 

1. Tokenization: Tokenization is that the act of ending a sequence of strings into pieces like words, phrases, 

symbols or meaningful elements called as tokens. The list of tokens becomes input for further process 

like parsing and text mining. 

2. Stop word removal: In NLP, useless words are referred as stop words. A stop words may be a commonly 

used word such as: a, the, and, for, from, is, in and lots of more., that an enquiry engine has been 

programmed to ignore. 

3. Stemming: Stemming algorithm is employed to seek out the base word. Stemming is the process of 

reducing a word to its word stem that affixes to suffixes and prefixes or to the roots of words known as 

lemma. Porter Stemmer Algorithm is used to find base word. 
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C. Algorithm: 

Sentiment Analysis measures the inclination of people’s opinions through NLP, linguistics and text analysis. 

As per the developers and ML experts SVM and Naive Bayes are the simplest supervised machine learning 

algorithms. Sentiment analysis gives you a general idea about the positive, neutral and negative sentiments 

of the texts. 

Naive Bayes: 

 
The Naive Bayes classifier is the simplest and most ordinarily used classifier. The naive Bayes classifier 

may be a Bayesian learning method that has been found to be useful in many practical applications. It’s 

called naive because it incorporates the simplifying assumption that attribute values are conditionally 

independent, given the classification of the instance. Naive Bayes classification model computes the 

posterior probability of a category. The system will find sentiment of the review which may be positive or 

negative ratings are between one to five, in this module we compute the typical rating of particular app and 

compare it with threshold. The rating which are above three are considered as positive ratings and rating 

below three are considered as negative ratings. Finally, the output is within the style of zeros and ones i.e. 

negative rating offers zero as associate degree output whereas positive rating offers one as  associate 

degree output. After preprocessing of User Ratings and Reviews Analysis Positive review adds plus one to 

positive score, if negative it will add one to negative score. In this way it will determine score of every User 

Ratings and Reviews, determine positive and negative review and represent by graph and supported positive 

and negative reviews percentage share whether app is fraud or not. 

 
V. RESULTS AND DISCUSSION 

The main objective of the proposed work was to review fraud detection of apps and to use sentiment analysis 

approach to differentiate the particular fraud apps. The experimental analysis is carried on differing types of 

apps with the proposed method for detection of fraud apps. Our system will detect the ranking frauds 

supported three sorts of evidences, like ranking based evidences, rating based evidences and review based 

evidences. Further, an optimization based aggregation method combines all the three evidences to detect the 

fraud. Different class value and threshold value gives different results of accuracy of your time required for 

execution. Through analysis, we found that the proposed method gives accuracy of 90% in comparison with 

other algorithms. When assumption of independence holds, a Naive Bayes classifier performs better 

compare to other models like logistic regression and you would like less training data. It is a fast algorithm 

for classification problems. It is an honest fit real time predictions, multiclass prediction, recommendation 

system, text classification and sentiment analysis use cases. Naive Bayes Algorithm are often built using 

Gaussian, Multinomial and binomial distribution. it's very low computational cost. 
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Fig. 2  GUI for Providing input 

 

 

Fig. 3 Final output 

 
 

VI. CONCLUSION 

As the technology advances so the thinking of people there may be fraud in some applications. Privacy of 

the user is the main issue while delivering services to the user such application might be malwares or data 

theft there must be some kind of helping hand to guide user about any new application. This application not 

only suggests but also provides security to the user in a better way. 

VII. FUTURE WORK 

In the future, it's planned to review more practical fraud evidences and analyze the latent relationship among 

rating, review and rankings. Moreover, it will be extended to ranking fraud detection approach with 

alternative mobile App related services, like mobile Apps recommendation, for enhancing user experience. 
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This project is about taking the feedback through face expressions. The current situation is  

taking  the feedback from a portal with a set of questions displayed with options as ratings 

from 1 to 3 as priority of low to high respectively. This project predicts the categorized ratings 

with their facial expressions such as,  a  happy face gives a feedback of full satisfaction that is 

Excellent and similarly a sad face gives a feedback of dissatisfaction that is Good. In this way 

the questions may not be skipped and there is a possibility of taking the genuine feedback. A 

genuine feedback gives what the student is in need of and the satisfaction levels by the lecture. 
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1.1. INTRODUCTION: 

CHAPTER-1 

INTRODUCTION 

Communication is necessary to transfer or exchange the information and ideas from one 

person to another. It involves the mutual understanding between a sender and a receiver. The 

effective communication takes place only if the receiver understands the exact information or 

idea that the sender intended to transmit. Feedback is the process which involves a vicious 

cycle that ends when the intended ideas of both sender and receiver are accurate. It paves way 

for new idea generation. Feedback is information about actions returned to the source of the 

actions. 

Feedback is a consequence of performance. Feedback is essential information provided by a 

teacher, peer, book, parent and one’s own experience about aspects of one’s performance or 

understanding. It evaluates the effectiveness of a message so that any refinement could be 

done accordingly. Proper feedback helps in avoiding the misunderstandings in a 

communication. An incorrect interpretation of information can have a chance of making 

changes. This maintains an open communicative environment. 

When things are going well it can be easy to become complacent about giving praise and help 

a person to nurture and support one another. Feedback should be spontaneous and regular. 

Constructive feedback is one of the best things a master can provide to his subordinates. When 

delivered properly it can, reinforce positive behaviour, correct any negative performance and 

ensure a strong culture. . Sometimes a feedback could be non verbal that is a smile, sighs and 

it is oral. 

To analyze the impact of various feedbacks on the emotional reaction, facial expressions from 

all subjects were coded with the Facial Expression Coding System. In general, the outcomes 

yielded more negative facial expressions in response to positive feedback as compared with 

negative feedback. 

Recent advances in the fields of pattern recognition, computer vision, and machine learning 

have made automatic facial expression recognition in real-time a viable resource for intelligent 

tutoring systems (ITS). The field of ITS has already begun to make use of this technology, 

especially for the task of predicting the student’s affective state . 

The questioning allows the person to become aware of areas of improvement and take 

ownership of the changes. Well-crafted questions circumvent the ego’s defence 
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mechanisms. Tone and intention in engaging others is another important factor. If it is 

arrogant, all-knowing, and impatient, it doesn’t matter how well-crafted your questions are. 

When it is required to genuinely want to see the person succeed, he or she will intuit your 

intention and push for higher performance. To overcome the feedback barrier, don’t 

command, criticize, or dictate. Instead, ask permission. 

 
 

1.2. OBJECTIVES OF THE PROJECT: 

The model is designed to take feedback from the receiver of message such as a student 

listening to a lecture, customer consuming a product. The feedback is necessary for the person 

who delivers the lecture to improvise himself or change the style of delivery and in case of a 

product delivery, feedback about the product helps in enhancing the product characteristics. 

1. A facial expression feedback system is designed to take genuine response from the 

consumer or customer who utilizes a product. 

2. The genuine response is taken in the form of facial expression, which denotes what is 

running in the mind of a customer. 

3. The report made so ever from the response of the customer improves the productivity 

in a business. 

4. This system sometimes makes clear that what kinds of people are using the product 

and how they are expecting the delivery or how the service could be extended to reach 

customers expectations. 

5. In case of any lectures, any perceptions that are to be made to convey the content to 

the students and the fulfilment of a lecture are acknowledged. 

6. Creates a path that shows the milestones of knowledge attainment of a student and 

furnished teaching of the professional. 

7. A comprehensive study is carried out with different descriptors, especially a dynamic 

LTP where different formulas are adopted to calculate its threshold. The evaluation is 

performed on two databases using SVM. 

8. The objective of this feedback taking system is to estimate the levels of understanding 

of person on the other side. 

 

9. This is applied in various divisions or units such as education, business and 

software. In software field it works between a manager and his subordinates while 

analyzing their skills. 
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1.3. PROBLEM STATEMENT: 

The existing system of taking feedback from a customer is done based on rating 

system such as good, average and excellent. Pose and illumination have been a long 

standing problem in face recognition. Customers may or may not give the genuine 

feedback in such cases. Another area of interest to explore is predicting on a continuous 

scale the intensity of emotions being portrayed. We believe that we already have  a 

reliable recognition algorithm, so by incorporating knowledge from the social sciences on 

emotion, a more powerful predictor could be built. 

It is known that face is the index of mind, henceforth the ratings are considered as 

human feelings happy, sad and contempt which were taken through a video streaming to 

take feedback. The consequent response taken is used in enriching and upgrading the 

amount to be conveyed. 
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CHAPTER – 2 

LITERATURE REVIEW 

 
Face is one of the most significant methods for human correspondence. It assumes a focal 

job in every single social association. Facial articulations are non-verbal intimations to 

feelings. To be sure, a few facial muscles are explicitly connected with certain passionate 

states and permit, as per Ekman [1] the appearance of essential feelings sadness, anger, 

fear, joy, disgust and shock. 

Indeed, 7% of the correspondence depends on verbal cooperation, 38% speak to tone and 

sound of voice, 55% are verbalized around emotions and looks of the face as indicated by 

Meharabian[2]. 

First, face acquisition is a processing stage to automatically locate the face region in the 

input images. The next step is to extract and represent facial changes caused by facial 

expressions. Finally, the classification task allows to infer the facial expressions. The 

extraction methods are used to characterize face expressions and changes on a face[3]. 

Some more methods in [4], [5] measure geometric displacement, distances and angles 

between facial landmarks to extract geometric information. 

Almost all the studies stated above used Support Vector Machine (SVM) as a classifier 

for facial expression recognition. In [5], the authors extracted facial regions using AAM, 

then extracted facial features from the defined regions applying Gabor wavelet 

transformation. 

The authors in [6], [7] defined facial components from which they extracted HOG feature 

descriptors. . The objective of this work is to recognize automatically the six basic 

emotions as well as the neutral state by applying appearance-feature methods like LBP 

and its variants to new specific face-regions. 

Interpreting correctly any of these elements using machine learning (ML) techniques has 

proven to be complicated due the high variability of the samples within each task [8]. 

While watching the video lecture for the first time, the subject’s facial expression data 

were recorded automatically through a standard Web camera using the automatic face and 

expression recognition system described in [9]. 

Continuous audience response labeling was originally developed for consumer research 

[10]. Subjects were told to consider both acoustic as well as conceptual difficulty when 

assessing the difficulty of the lecture material. 

In recent years, researchers have made considerable progress in developing automatic 

expressions classifiers [11]. 

Some expression recognition systems classify the face into the set of “prototypical” 
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emotions such as happy, sad, angry, etc. [12]. 

The best known psychological framework for describing nearly the entirety of facial 

movements is the Facial Action Coding System (FACS) [12]. 

 
Previous face recognition approaches based on deep networks use a classification layer 

[15, 17] trained over a set of known face identities and then take an intermediate 

bottleneck layer as a representation used to generalize recognition beyond the set of 

identities used in training. 
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3.1 METHODOLOGY: 

CHAPTER – 3 

PROPOSED METHOD 

When planning a programmed framework, three things are considered, they are face 

recognition, facial features extraction, and characterization of articulations or 

expressions. Initially, face acquisition is a stage to naturally find the face locale in the 

given pictures. The following stage is to find out facial changes brought about by 

expressions. At last, the classification derives the outward appearances that are the 

expressions. 

The proposed system implements a general CNN building framework for designing 

real-time CNNs. The implementations have been validated in a real-time facial 

expression system that provides face-detection, gender classification and that 

achieves human-level performance when classifying emotions. 

Here are two major steps for building this model. One is face recognition which 

identifies the person who is giving the response and the later one is emotion 

recognition which indicates the type of response from that person. 

 

3.1.1 Existing Methodology: 

 

Linear Support Vector Machine for recognizing face: 

SVM or Support Vector Machine is a linear model for classification and regression 

problems. It can solve linear and non-linear problems and work well for many practical 

problems. The idea of SVM is simple: The algorithm creates a line or a hyperplane which 

separates the data into classes. 

In this blog post I plan on offering a high-level overview of SVMs. I will talk about the 

theory behind SVMs, its application for non-linearly separable datasets and a quick 

example of implementation of SVMs in Python as well. In the upcoming articles I will 

explore the maths behind the algorithm and dig under the hood. 

At first approximation what SVMs do is to find a separating line (or hyperplane) 

between data of two classes. SVM is an algorithm that takes the data as an input 

and outputs a line that separates those classes if possible. 

Finding the best line in SVM : 

According to the SVM algorithm we find the points closest to the line from both the 

classes. These points are called support vectors. Now, we compute the distance 

between the line and the support vectors. This distance is called the margin. Our goal 
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is to maximize the margin. The hyper plane for which the margin is maximum is the 

optimal hyper plane. 

3.1.2 Face Recognition: 

The technique depends on learning a Euclidean implanting per picture utilizing a 

profound convolution network. The framework is prepared with the end goal that the 

squared L2 removes in the implanting space straightforwardly relate to confront 

similarity. FaceNet uses a deep convolution network. 

Once this space has been produced, tasks such as face recognition, verification and 

clustering can be easily implemented using standard techniques with FaceNet embeddings 

as feature vectors. This method uses a deep convolution network trained to directly 

optimize the embedding itself, rather than an intermediate bottleneck layer as in previous 

deep learning approaches. 

 

 

 
 

Figure 3.1.2.1 

The batch of input layer is fit into a deep network which then normalized into distances 

that identify the similarity in a face. At the end of this step, the triplet loss is calculated so 

that it directly reflects what we want to achieve in face verification, recognition and 

clustering. 

 

 
Figure 3.1.2.2 

 

Now embedding f(x), from an image x into a feature space R
d 

, such that the squared 

distance between all faces, independent of imaging conditions, of the same identity is 
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small, whereas the squared distance between a pair of face images from different 

identities is large. 

Triplet Loss: 

The embedding is represented by f(x) ∈  R
d
. It embeds an image x into a d-dimensional Euclidean space. 

Additionally, we constrain this embedding to live on the d-dimensional hypersphere, i.e. ||f(x)||2 = 1. 
a p 2 a n 2 

||f(x i) − f(x i )|| 2 + α < ||f(x i) − f(x i)|| 2 , 
∀  (f(x

a 
i), f(x

p
i), f(x

n 
i)) ∈  T 

a 

This is to ensure that an image x i (anchor) of a specific person is closer to all other 
p n 

images x i (positive) of the same person than it is to any image x i (negative) of any 

other person. 

 

Figure 3.1.2.3 

Generating all possible triplets would result in many triplets that are easily satisfied. 

These triplets would not contribute to the training and result in slower convergence, as 

they would still be passed through the network. 

Triplet Selection: 

In order to ensure fast convergence it is crucial to select triplets that violate the 

triplet 
a  p  2  a  n   2     a

constraint in ||f(x   i) − 

f(x  )|  + α < ||f(x  ) − f(x  )||   . In a given x , we want to                           
p            a  p 2   n

select 

an  x (hard  positive) such that argmax  ||f(x  ) −  f(x   )||  

 and  similarly x               (hard negative) such that argminxn i ||f(x
a 

i) − f(x
n 

i)|| 
2 

. 

It is infeasible to figure the argmin and argmax over the entire preparing set. Furthermore, 

it may prompt poor preparing, as mislabeled and inadequately imaged faces would rule 

the hard positives and negatives. Now undergoing the below two steps can prepare the 

model better. One is to generate triplets offline every n steps, using the most recent 

network checkpoint and computing the argmin and argmax on a subset of the data. The 

other one is to generate triplets online. This can be done by selecting the hard 

positive/negative exemplars from within a mini-batch. 

Instead of picking the hardest positive, it is better to use all anchor positive pairs in a 

mini-batch while still selecting the hard negatives. Selecting the hardest negatives can in 

practice lead to bad local minima early on in training, specifically it can result in a 

n
collapsed model (i.e. f(x) = 0). In order to mitigate this, it helps to select  such that 

a p 2 a n 2 
||f(x i) − f(x i )|| 2 < ||f(x i) − f(x i)|| 2 

The small mini-batches as these tend to improve convergence during Stochastic Gradient 
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Descent. But implementation details make batches of tens to hundreds of exemplars more 
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efficient. The main constraint with regards to the batch size, however, is the way we 

select hard relevant triplets from within the mini-batches. 

Deep Convolution Networks: 

CNN training is done using Stochastic Gradient Descent (SGD) with standard back 

propagation technique and Adaptive Gradient Algorithm. Gradient descent is the 

preferred way to optimize neural networks and many other machine learning algorithms 

but is often used as a black box. There are three variants of gradient descent, which differ 

in how much data we use to compute the gradient of the objective function. Depending on 

the amount of data, we make a trade-off between the accuracy of the parameter update 

and the time it takes to perform an update. 

 
 

Figure 3.1.2.4 

 
While traditional machine learning algorithms are linear, deep learning algorithms are 

stacked in a hierarchy of increasing complexity and abstraction. Computer programs that 

use deep learning go through much the same process. Each algorithm in the hierarchy 

applies a nonlinear transformation on its input and uses what it learns to create a statistical 

model as output. Iterations continue until the output has reached an acceptable level of 

accuracy. The number of processing layers through which data must pass is what inspired 

the label deep. 

The most important measurements for face recognition programs are the distance between 

the eyes, the width of the nostrils, the length of the nose, the height and shape of the 

cheekbones, the width of the chin, the height of the forehead and other parameters. After 

that, the obtained data are compared with those available in the database, and, if the 

parameters coincide, the person is identified. 
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Figure 3.1.2.5 

 
Face recognition is actually a sequence of several related steps: 

1. First, you need to look at the image and find all the faces on it. 

2. Secondly, it is necessary to focus on each face and determine that, despite the 

unnatural turn of the face or poor lighting, it is the same person. 

3. Thirdly, it is necessary to highlight the unique characteristics of the face, which can be 

used to distinguish it from other people — for example, the size of the eyes, the 

elongation of the face, etc. 

4. In conclusion, it is necessary to compare these unique characteristics of the face with 

the characteristics of other people you know to determine the name of the person. 

3.1.3 Face Emotion Recognition: 

The implementations have been validated in a real-time facial expression system that 

provides face-detection that achieves human-level performance when classifying  

emotions. Furthermore, CNNs are used as black-boxes and often their learned features 

remain hidden, making it complicated to establish a balance between their classification 

accuracy and unnecessary parameters. 

Feature Extraction: The faces will have to be represented by some appropriate features, 

these could be weights obtained using the Eigen faces method, or using gabor features or 

anything else. 

Using Eigen faces, each probe  could be represented as a vector of weights: 

 

 

After obtaining such a weight vector for the input or probe image and for all the other 

images stored in the library, we were simply finding the Euclidean or the Mahalanobis 

distance of the weight vector of the probe image with those of the images in the template 
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library. And then were recognizing the probe as a face that gave the minimum score 

provided it was below a certain threshold. 

Global Average Pooling reduces each feature map into a scalar value by taking the 

average over all elements in the feature map. The average operation forces the network to 

extract global features from the input image. Depth-wise separable convolutions reduce 

further the amount of parameters by separating the processes of feature extraction and 

combination within a convolution layer. 

Depth-wise separable convolutions are composed of two different layers: depth-wise 

convolutions and point wise convolutions. The main purpose of these layers is to separate 

the spatial cross-correlations from the channel cross correlations. They do this by first 

applying a D × D filter on every M input channels and then applying N 1 × 1 × M 

convolution filters to combine the M input channels into N output channels. 

 

 
 

 

 
Figure 3.1.3.1 

The average validation correlation across all subjects between the model’s difficulty 

output and the self-reported difficulty scores was 0.42. This result is significantly above 0 

(Wilcoxon sign rank test, p < 0.05), which would be the expected correlation if the 

expression data contained no useful signal for difficulty prediction. 

These results reassure that the CNN learned to interpret understandable human-like 

features, that provide generalized elements. These interpretable results have helped us 

understand several common misclassifications such as persons with glasses being 

classified as “angry”. 
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Figure 3.1.3.2 

The designed model is more interpretable than the ones learned from sequential fully- 

CNN. Consequently the use of more parameters in naive implementations leads to 

less robust features. 

3.1.4 Storing Response from Face Emotion: 

 
Initially, the video will be streaming which takes each frame of image and then 

applies the model of recognising the person’s face and his/her emotion. The 

initialisation of video gets started on framing the questions using a tkinter in 

python. 

TkInter is a GUI package available in python, it has to be installed which further 

can be operated to create a query based interface. The retrieved values from the 

interface are forwarded to an excel sheet or any database to store the responses. 

Widgets can be modified using TCL or Tk which are language dependent. The 

GUI developed based on C language uses TCL. 
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Figure 3.1.4.1 

The procedure here followed is taking the information from a student by posting a 

question in this application and it initiates the camera of the device. Henceforth 

the expression is taken as a response. 

This response is forwarded to an excel sheet which stores the feedback given by 

a customer. In such a way, every recognised customer who is utilising the 

product will be registered with the service. Customer’s face is trained and then 

the feedback form replaces his responses. 

 

 

 
 

 
Figure 3.1.4.2 

Image classification is a supervised learning problem: define a set of target classes 

(objects to identify in images), and train a model to recognize them using labeled 

example photos. Early computer vision models relied on raw pixel data as the input to 

the model. However, a raw pixel data alone doesn't provide a sufficiently stable 

representation to encompass the myriad variations of an object as captured in an 

image. The position of the object, background behind the object, ambient lighting, 

camera angle, and camera focus all can produce fluctuation in raw pixel data; these 

differences are significant enough that they cannot be corrected for by taking weighted 

averages of pixel RGB values. 
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3.2 IMPLEMENTATION: 

 
 

The system would be developed using the following steps: 

1. Data collection. 

2. Data pre-processing. 

3. Training the model. 

4. Testing the model. 

3.2.1 Data Collection and preprocessing: 

In case of any deep learning models huge amount of training dataset will be crucial 

because one of the characteristics is the ability to perform well when trained with large 

data sets. The customer faces are collected on registering using the GUI. The image files 

collected were in HD5 format. 

 

 

 

 
Figure 3.2.1.1 

 

 

These are the training examples of emotions. They represent contempt, happy, sad, 

surprise, disgust, fear and anger. Such hundreds of images of each emotion are trained in 

emotion recognition model. 

 

The CNN utilizes various algorithms which calculate the measures of features of face. 

This is called feature extraction. Each dimension of eye, nose, brows, mouth, jaw line and 

so on. Different fuzzy logic techniques are used to find the distances like eucledian 

distance. 
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The personalized images that are being recognized are saved in a folder in the same 

directory. These are the registered students images collected before accessing the 

feedback system. 

The benefit of this approach is much greater representational efficiency as it achieves 

state-of-the-art face recognition performance. 

This is a visualization of the difference between a normal Convolution layer and a depth- 

wise separable convolution. We can observe that the CNN learned to get activated by 

considering features such as the frown, the teeth, the eyebrows and the widening of one’s 

eyes, and that each feature remains constant within the same class. 

 
 

 

 

 
Figure 3.2.1.2 

Here the images are trained as if each student after a lecture is acknowledged with this 

model. Then they are able to give feedback about the lecture. 

 
3.2.2 Training and Testing the Model: 

Face Emotion Recognition: 

 
import cv2 

 
OpenCV (Open Source Computer Vision Library) is an open source computer vision and 

machine learning software library. OpenCV was built to provide a common infrastructure 

for computer vision applications and to accelerate the use of machine perception in the 

commercial products. Being a BSD-licensed product, OpenCV makes it easy for 

businesses to utilize and modify the code. 

 

face_cascade = cv2.CascadeClassifier(‘haarcascade_frontalface_default.xml’) 
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eye_cascade = cv2.CascadeClassifier(‘haarcascade_eye.xml’) 

 
The haarcascade_frontalface_default. xml is a “haar” cascade designed by OpenCV to 

detect the frontal face. This haar cascade is available on github. A Haar Cascade works 

by training the cascade on thousands of negative images with the positive image 

Superimposed on it. 

Cascade used to work with face detection and initially it needs lot of positive images. 

Later it detects face and store similar images at one place in the directory provided. 

 

import dlib 

from imultis import face_utils 

 
dlib is an open source C++ library implementing a variety of machine learning 

algorithms, including classification, regression, clustering, data transformation, and 

structured prediction. 

Face_utils is a series of convenience functions to make basic image processing functions 

such as translation, rotation, resizing, skeletonization, displaying Matplotlib images, 

sorting contours, detecting edges and much more easier with OpenCV. 

 
An emotion model is previously deployed which detects the emotion. The thing here is to 

detect the face emotion of a particular customer. To ensure that the face emotion has to  

be recognized from the trained persons dataset, emotion_model.hd5 has to be imported. 

 
emotion_model_path = './models/emotion_model.hdf5' 

emotion_labels = get_labels('fer2013') 

 

The labels are the emotions to be considered such as happy, surprised, sad, anger, disgust 

and contempt. Fer2013 is the data set with around 500 number of images of each 

emotion. This data set is used for training the emotion_model. 

 
frame_window = 10 

emotion_offsets = (20, 40 

Frame window is the size of the image boundary to be considered and emotion offsets are 

the boundaries of trained emotions. To be compatible with the real time images these 

values are pre defined. 

 
detector = dlib.get_frontal_face_detector() 

emotion_classifier = load_model(emotion_model_path) 
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Now the model is fit in the emotion_classifier variable which is further used for 

processing the model in training and testing the model. Frontal face detector from dlib 

measures the dimensions of features of the face. If the face to be recognized is not 

straight or any obstacles appear, then dlib provides a detector removing these obstacles. 

 
sirisha_image = face_recognition.load_image_file("images/sirisha.jpg") 

sirisha_face_encoding = face_recognition.face_encodings(sirisha_image)[0] 

 

Each trained face is loaded with the model to be operated upon the developed model. It 

recognizes as if the same trained face is detected. 

 
 

if process_this_frame: 

face_locations = face_recognition.face_locations(rgb_small_frame) 

face_encodings=face_recognition.face_encodings(rgb_small_frame, face_locations) 

 
The frame that gets into the window is tested with the already recognized faces and their 

encodings. Then they are compared and sorted out. 

for face_encoding in face_encodings: 

matches=face_recognition.compare_faces(known_face_encodings,face_encoding) 

name = "Unknown" 

When the match is found, it retrieves the name of the face recognized from the list of 

known faces. If not, then it goes along as unknown. 

 

if True in matches: 

first_match_index = matches.index(True) 
 

name = known_face_names[first_match_index] 

face_names.append(name) 

 

True is the iterable variable which operates upon the list of face names and face 

encodings. After finding the name, the process of emotion recognition and the value 

returned is stored. 

 
L=["1.HOW IS THE ML LECTURE ?","2.HOW IS THE CN LECTURE ?","3.HOW IS 

THE DP LECTURE ?"] 

for i in L: 

 
 

from tkinter import * 

root = Tk() 
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root.title('STUDENT FEEDBACK') 

w = Label(root, text=i) 

w.pack() 

root.mainloop() 

face_locations = [] 

face_encodings = [] 

face_names = [] 

process_this_frame = True 

 
TkInter from python will create an interface which is processed as a list of questions 

within a form. This is going to be initializing the camera on packing the video streaming 

and whenever a frame is retrieved, it stops for a while and process the emotion into an 

excel sheet. 

 

if (USE_WEBCAM == True): 

cap = cv2.VideoCapture(0) # Webcam source 

else: 

cap = cv2.VideoCapture('./test/testvdo.mp4') # Video file source 

 
 

while cap.isOpened(): # True: 

ret, frame = cap.read() 

 

 

 
 

gray_image = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

rgb_image = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB) 

 
The captured frame is fit in the cap variable and it is returned to ret then it is forwarded to 

find the emotion using the following steps. 

 
gray_face = cv2.resize(gray_face, (emotion_target_size)) 

gray_face = preprocess_input(gray_face, True) 

gray_face = np.expand_dims(gray_face, 0) 

gray_face = np.expand_dims(gray_face, -1) 

emotion_prediction = emotion_classifier.predict(gray_face) 

emotion_probability = np.max(emotion_prediction) 

emotion_label_arg = np.argmax(emotion_prediction) 
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emotion_text=emotion_labels[emotion_label_arg] 

emotion_window.append(emotion_text) 

 
mini_Xception algorithm works in this model, to find the argmax and argmin values. The 

order has to be finalized using the emotion classifier. This redirects the working model to 

emotion recognizing model which is already fit in the emotion classifier variable. 

 
if emotion_text == 'angry': 

color = emotion_probability * np.asarray((255, 0, 0)) 

elif emotion_text == 'sad': 

color = emotion_probability * np.asarray((0, 0, 255)) 

elif emotion_text == 'happy': 

color = emotion_probability * np.asarray((255, 255, 0)) 

elif emotion_text == 'surprise': 

color = emotion_probability * np.asarray((0, 255, 255)) 

else: 

color = emotion_probability * np.asarray((0, 255, 0)) 

 
The obtained emotion text is stimulated with a color to the text representing the type of 

emotion. Hence numpy is used to change the color of the text of emotion to be displayed. 

 

if fname == "Unknown": 

name = emotion_text 

else: 

name = str(fname) + " is " + str(emotion_text) 

wb = Workbook() 

ws = wb.active 

ws.append([fname,i,emotion_text]) 

 
A worksheet is maintained to store the values of the responses given by the customer or a 

student. So the expression name along with the question to which they have reacted and 

the person name are added to the worksheet. 

We will first capture the video from the given directory using the videoCapture() 

function, and then we will extract frames from the video and save them. 

destroyAllWindows() simply destroy all the windows we created. If we want to destroy 

any specific window, use the cv2. 
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3.3 DATA PREPARATION: 

 
Initially, the data set to train the emotions is resourced from fer2013 which contains 

seven categories of emotions such as happy, fear, sad, anger, disgust, surprise and 

contempt. The required data is to maintain any three categories which define the ratings 

of good, average and excellent. 

 
 

Figure 3.3.1 
 

 

 
 

 

Figure 3.3.2 
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Figure 3.3.3 
 

 

 

Figure 3.3.4 
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Figure 3.3.5 

 

 

 
The above are trained images for recognizing the face expressions. In this system, the 

above data set is used in designing the emotion recognizing model. 
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CHAPTER-4 

RESULTS AND DISCUSSION 

Results: 

TkInter develops a GUI in which the question is posted as follows: 

For each question the webcam opens in the device and it initiates the emotion 

model which further recognises the face. 

 

 

 
 

 
This is the process of detecting a person face, that rectangular box detecting the person 

face using left, top, right values. 

Detecting the person in front of the camera and ignoring the background images. 
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The next step is evaluating the expression. The webcam opened here runs until a frame 

is recognised. This frame is submitted to encode and it results in measuring the 

dimensions among the face feature. 

Now the emotion recognition along with the customer’s face is recognized. His reaction 

is converted as rating and along with the question framed is sent to the worksheet. 
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And the process repeats until the questions are over. Later the application can be closed. 
 

 

 
 

For each such question the process continues. It doesn’t deviates from the page. Once 

the camera is opened, the window captures the image and gets emotional status of 

person. 
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We can store the responses from each student or customer. This can converted into rating 

format from expressions. 

 

 
Finally, we can get the responses from the students or customers in Microsoft Excel. 
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Discussions: 

 
 

Discovering behaviours is of extreme importance when creating robust classifiers, and 

that the use of the visualization techniques such as guided back-propagation will become 

invaluable when uncovering model biases. 

CNN algorithms are widely used for image classification and object detection. The mini 

Xception algorithm along with Stochastic Gradient Descent is extremely operable with 

feature extraction. 
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CHAPTER -5 

CONCLUSION AND FUTURE SCOPE 

 
5.1 CONCLUSION: 

Based on facial landmarks detected by various algorithms, seven regions of interest, 

corresponding to the main components of the face, are first extracted to represent face 

image. A preprocessing stage is then applied on these ROIs for resizing and partitioning 

them into blocks, before performing feature extraction to build face feature descriptor. 

As facial expression recognition technology improves in accuracy, the range of its 

application will grow, both in technological development and beyond. 

In order to develop and train such a predictor, however, one would need an annotated data 

set with which to work. One possible means for creating such a data set would be to 

aggregate people’s opinions of an image using and then average the responses together to 

produce an intensity measure for each emotion. 

Even though many state of art algorithms are very good at detecting facial expressions, 

these images are often exaggerative and un-realistic. As such, we believe that there is 

need for better data sets aimed at understand ’real’ emotions. 

Our experimental outcomes show that face expression is a significant info signal for two 

solid assignments critical to savvy mentoring frameworks: evaluating how troublesome 

the lesson seems an exercise as, and assessing how quick or moderate the lesson would be 

supplemented. As of now, accessible programmed articulation acknowledgement 

frameworks would already be able to be utilized to improve the nature of intuitive 

coaching programs. 

 

5.2 FUTURE SCOPE: 

Machine learning models are biased in accordance to their training data. In our specific 

application we have empirically found that our trained CNNs for classifying the 

emotions. These are extremely intriguing discoveries and it is to some degree astounding 

that it works so well. Future work can investigate how far this thought can be broadened. 

Moreover, it would be intriguing to prepare little systems that can run on a cell phone and 

are good with a bigger server-side model. 

Feature extraction can be considered as “interest” part in image. It includes information  

of shape, motion, color, texture of facial image. It extracts the meaningful information 
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from image. As compared to original image feature extraction significantly reduces the 

information of image, which gives advantage in storage. 
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GUDLAVALLERU ENGINEERING COLLEGE 
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Seshadri Rao Knowledge Village, Gudlavalleru 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and interpretation 

of data, and synthesis of the information to provide valid conclusions., component, 

or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10.  Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11.  Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own work, 

as a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12.  Life-long learning: Recognize the need for, and have the preparation and ability 

to engage in independent and life-long learning in the broadest context of 

technological change. 

 
Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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Classification 

of 

Project 

Application Product Research Review 

√ 
   

Note: Tick Appropriate category 

 

Project Outcomes 

Course 

Outcome 
(CO1) 

Identify and analyze the problem statement using 

prior technical knowledge in the domain of interest. 

Course 

Outcome 

(CO2) 

Design and develop engineering solutions to 

complex problems by employing systematic 

approach. 

Course 
Outcome 

(CO3) 

Examine ethical, environmental, legal and security 

issues during project implementation. 

Course 
Outcome 

(CO4) 

Prepare and present technical reports by utilizing 

different visualization tools and evaluation metrics. 

 

Mapping Table 

 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract 

This paper talks about recognising face expressions and plotting them to represent feedback. The report is 

then arranged and inclined to improve a service or the performance in respective fields. The feedback is 

customarily produced with a gateway by a lot of inquiries and requests allowing a rate within the extent of 1-

3 subject to their experience. This endeavours to accomplish a genuine information structure holding face 

expressions as a key. In our information system, a totally happy face means that total satisfaction and the 

analysis is taken as phenomenal. Likewise, a not too happy face means that failure and draws the other 

inclination as incredible. This plan of analysis ensures the genuine evaluations of the reports received 

exhibiting the opinions, their cognizance and what they need from a discussion. The developed model goes 

about as a framework for machines, for instance, an introduction assessment, in the like manner implied as 

a performance evaluation, execution appraisal, business improvement discussion, or delegate assessment. 

Execution assessments are a bit of job progression and involve customary reviews of employee execution 

inside affiliations in an organisation. This training is “the process of educating receivers to make more 

accurate assessments of performance, typically achieved by reducing the frequency of halo, leniency, and 

central-tendency errors”. This training also helps the customers or the students “develop a common frame 

of reference for evaluation” of a producers or a lecturers performance. Perfection is attained when 

expectation meets experience. 

Keywords: Face recognition, Convolution Neural Network (CNN), Expression Recognition and Feedback. 

 
I. INTRODUCTION 

 
Communication is important to exchange or transfer the data and ideas starting with one individual then onto 

the next. It includes the shared comprehension between a sender and a beneficiary. Successful correspondence 

happens just if the recipient comprehends the specific data or idea that the sender intended to transmit. 

Feedback is the procedure which includes an endless loop and it closes when the planned thoughts of both 

sender and receiver are precise. It makes ready for new innovation. It is data about activities came back to the 

wellspring of the activities. 

mailto:meghanapasam25@gmail.com
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Feeding back is a representation of performance. Report is basic data given by an instructor, peer, book, parent 

and one's own understanding about parts of one's performance or comprehension. It assesses the adequacy of a 

message with the goal that any refinement should be possible in like manner. Appropriate report helps in 

evading the false impressions in a communication. An interpretation then can get an opportunity of making 

changes. This keeps up an open communicating environment. 

Right when things are working out in a good way, it will, in general, be anything besides hard to get evaluation 

about giving recognition and help a person to support and reinforce one another. Input ought to be 

unconstrained and ordinary. Productive feedback is probably the best thing an ace can give to his subordinates. 

When conveyed appropriately it can, strengthen positive conduct, right any negative execution and guarantee a 

pro culture. In some cases input could be non-verbal that is a grin, sob and it is oral. 

To analyze the effect of various contributions on the emotional reactions, face expressions from all subjects 

were coded with the Facial Expression Coding System. When in doubt, the outcomes yielded continuously 

negative facial expressions in light of positive analysis as differentiated and negative info. Earlier studies in the 

fields of model affirmation, PC vision, and AI have shown up affirmation constantly a down to earth resource 

for intelligent tutoring systems(ITS). The field of ITS has quite recently begun to use this advancement, 

especially for the task of envisioning the understudy's brimming with the feeling state. 

The examining grants the person to get aware of regions of progress and assume liability for changes. All 

around made inquiries evade the feeling of self's hindrance parts. Tone and objective in attracting others is 

another critical factor. If it is gaudy, all-knowing, and on edge, it doesn't have any kind of effect how 

especially made your requests are. Right when it is required to genuinely need to see the person's flourishing, 

the individual being referred to will intuit your desire and push for better. To conquer the input feedback 

barrier obstruction don’t command, criticize, or dictate. Instead, ask permission. 

 

II. REVIEW OF LITERATURE 

 
Face is one of the most significant methods for human correspondence. It assumes a focal job in every single 

social association. Facial articulations are non-verbal intimations to feelings. To be sure, a few facial muscles 

are explicitly connected with certain passionate states and permit, as per Ekman [1] the appearance of essential 

feelings sadness, anger, fear, joy, disgust and shock. 

Indeed, 7% of the correspondence depends on verbal cooperation, 38% speak to tone and sound of voice, 55% 

are verbalized around emotions and looks of the face as indicated by Meharabian[2]. 

Regardless, face procurement is managing a phase to regularly find the face an area in the information 

pictures. The subsequent stage is to expel and address facial changes acknowledged by facial expressions. 

At long last, the approach task awards to finish up the facial expressions. The extraction techniques are 

utilized to detect appearance and changes on a face[3]. Some more systems in [4], [5] measure geometric 
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clearing, divisions and edges between facial spots important to oust geometric data. 

 
III. SURVEY OF PROPOSED SYSTEM 

 
When arranging a customized system, three things are thought of, they are face acknowledgement, facial 

highlights extraction, and portrayal of explanations or demeanours. At first, face securing is a phase to 

normally discover the face area in the given pictures. The accompanying stage is to discover facial changes 

realized by articulations. Finally, the characterization determines the outward appearances that are the 

articulations. 

The proposed framework actualizes a general CNN building system for structuring constant CNNs. The usage 

has been approved in an ongoing face expression recognition framework that gives face-recognition, 

expressions classification and that accomplish human-level execution while ordering expressions. 

Here are two major steps for building this model. One is face recognition which identifies the person who is 

giving the response and the later one is emotion recognition which indicates the type of response from that 

person. 

Methods designed by authors use a deep convolutional network trained that itself directly optimizes the 

embedding, without an intermediate bottleneck layer which was previously used in deep learning approaches. 

To train, a novel online triplet mining method is used with triplets of roughly aligned matching / non-matching 

face patches are generated. The benefit of our approach is much greater representational efficiency. On using 

only 128-bytes per face, state-of-the-art face recognition performance has been achieved. 

 

IV. METHODOLOGY 

 
The method relies upon learning a Euclidean embedding per picture using a significant convolution network. 

The system is set up with the ultimate objective that the squared L2 evacuates in the embedding space clearly 

identify with go up against closeness. FaceNet utilizes a profound convolution organize. 

When this space has been delivered, undertakings, for example, face acknowledgment, confirmation and 

grouping can be handily actualized utilizing standard procedures with FaceNet embeddings as highlight 

vectors. This technique utilizes a profound convolution arrange prepared to legitimately upgrade the 

implanting itself, instead of a middle of the road bottleneck layer as in past profound learning draws near. 

The cluster of input layers is fit into a profound system which is then standardized into separations that 

recognize the comparability in a face. Toward the finish of this progression, the triplet misfortune is 

determined so it straightforwardly reflects what we need to accomplish in face confirmation, acknowledgment 

and grouping. 

Deep Convolution Networks: 

CNN training is done using Stochastic Gradient Descent (SGD) with standard back propagation technique and 
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Restoring emotion as 

feedback 

Expression recognition 

(feature scaling) 

Posting queries 

(using TkInter) 

Face recognition 

of user/student 

Adaptive Gradient Algorithm. Gradient descent is the preferred method to enhance neural systems and numerous other 

AI calculations however are regularly utilized as a black box. There are three variations of gradient descent, which 

contrast in how much information we use to figure the gradient of the objective function. 

 
 

 
While standard ML algorithms counts are immediate, significant learning are stacked in a hierarchy of 

leadership of extending multifaceted nature and consultation. PC programs that usage significant learning 

experience a ton of a comparable strategy. Each computation in the chain of significance applies a nonlinear 

change on its information and usages what it makes sense of how to make a quantifiable model as yield. 

Accentuations continue until the yield has shown up at a commendable level of accuracy. The amount of 

getting ready layers through which data must pass is what roused the imprint significant. 

The most significant estimations for face acknowledgment programs are the separation between the The most 

important measurements for face recognition programs are the distance between eyes, the width of the nostrils, 

the length of the nose, the stature and state of the cheekbones, the width of the jawline, the tallness of the 

temple and different parameters. From that point forward, the derived information are contrasted and those 

accessible in the database, and, if the parameters match, the individual is distinguished. 

Face recognition is actually a sequence of several related steps: 

1. First step is to find the faces in a frame. 

2. Then in the next step, it is required to determine whether it is the same person despite of poor lighting. 

3. Finally, plotting characteristics of the face, so that recognising the trained face — for example, the 

characteristics are size of the eyes, the elongation of the face, etc. 

The usage has been approved in a face recognition framework that gives face-identification which 

accomplishes human-level execution while characterizing feelings. Besides, CNNs are utilized as secret 

elements and frequently their educated highlights stay covered up, making it convoluted to build up a harmony 

between their characterization exactness and pointless parameters. 

Feature Extraction: The faces will have to be represented by some appropriate features, these could be weights 

obtained using the Eigen faces method, or using gabor features or anything else. 

Using Eigen faces, each probe could be represented as a vector of weights: 
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After obtaining such a weight vector for the info or test picture and for the various pictures put away in the 

library, we were essentially finding the Euclidean or the Mahalanobis separation of the weight vector of the 

test picture with those of the pictures in the layout library. And afterwards were perceiving the test as a face 

that gave the base score gave it was underneath a specific limit. 

Depth-wise separable convolutions are composed of two different layers: depth-wise convolutions and point 

wise convolutions. The primary motivation behind these layers is to isolate the spatial cross-relationships from 

the channel cross-connections. At first this appies a D × D filter for each and every M input channels and later 

apply N 1 × 1 × M convolution filters to produce the M input channels into N output channels. 

Initially, the video will be streaming which takes each frame of image and then applies the model of 

recognising the person’s face and his/her emotion. The initialisation of video gets started on framing the 

questions using a tkinter in python. 

TkInter is a GUI package available in python, it has to be installed which further can be operated to create a 

query based interface. The retrieved values from the interface are forwarded to an excel sheet or any database 

to store the responses. 

Widgets can be modified using TCL or Tk which are language dependent. The GUI developed based on C 

language uses TCL. 

V. RESULTS AND DISCUSSION 

 
Classification comes under supervised machine learning algorithm that defines a set of target classes which include 

objects to be identified in images, and train a model to recognize them using labelled example photos. Earlier machine 

learning models are dependent on raw pixel data as the input to the model. To distinguish or contrast the myriad 

variations of an object captured in an image, raw pixel data is not sufficient for representation. 

 

And sometimes the pixel RGB values are not significant to detect the objects in an image due to the position of 

the object, background behind the object, ambient lighting, camera angle, and camera focus. 
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VI. CONCLUSION 

 
In view of facial expressions distinguished by different calculations, seven locales of enthusiasm, compared to 

the primary parts of the face, are first separated to speak to confront picture. A pre-processing stage is then 

applied on these ROIs for resizing and dividing them into hinders, before performing highlight extraction to 

fabricate face include descriptor. 

As facial expression acknowledgment innovation improves in precision, the scope of its application will 

develop, both in mechanical turn of events and past. 

In order to develop and train such a predictor, however one would require an explained informational 

collection with which to work. One potential method for making such an informational collection is total 

individuals' assessments of a picture utilizing and afterwards normal the reactions together to deliver a forced 

measure for every feeling. 

Even though many conditions of workmanship calculations are truly adept at distinguishing facial expressions, these 

pictures are frequently overstated and unreasonable. Accordingly, we accept that there is a requirement for better 

informational collections planned for seeing 'genuine' feelings. 

Our trial results show that face demeanour is a huge information signal for two strong assignments basic to wise 

coaching structures: assessing how inconvenient the exercise appears to be an activity as, and surveying how speedy or 

moderate the exercise would be enhanced. Starting at now, available modified verbalization affirmation systems would 

have the option to be used to improve the idea of natural training programs. 
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ABSTRACT

Every one now a days are looking for a secure transportation. The road accidents

has resulted in death of about 1.2 million people each year around the world and road

accidents has become a serious social problem. Rear-end collisions are responsible for

large amount of crashes. The automobile industries pay attention to many aspects such as

air bags, tyre pressure, breaking conditions and steering conditions etc. Apart from these

it is necessary to provide a basic alert and communication to the driver about the chances

of occurring the collision with its nearby vehicles. The project is developed to provide the

alerts  and  communication  to  the  driver  before  any  crash  occurrences.  We  used  the

ultrasonic  sensors  to  continuously  monitor  the  distance  between the  vehicles  and the

vibrator for cautions. If any crash occurrences is identified then the vibrator alerts the

driver and the LCD display communicates the distance range if any collision is possible.

By this basic alarm the user can make a move to evade the impact.  

(iii)



Vehicle Safety and Communication System

CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION :

Every one now a days need to have a guarantee of safer transport. Car communication

system can help to get it. The main motivation for car communication system is safety and

eliminating the excessive cost of traffic collision. According to World Health Organizations

(WHO),  road accidents  annually  cause approximately  1.2 million  deaths  worldwide;  one

fourth of all deaths caused by injury. Also about 50 million persons are injured in traffic

accidents.  If  preventive measures are not taken road death is likely to become the third-

leading cause of death in 2020 from ninth place in 1990. Making the people aware of crash

occurrence is one of the best method to reduce the high rates of accidents. Two or more

vehicles can communicate with each other when they came in the range of Wi-Fi.

Exponential  growth of vehicles on highways during recent years in India, and the

immense number of fatal accidents have allowed the researchers for the development of new

generation technologies to help the drivers travel more safely. One major cause of traffic

accidents  is  that  drivers  cannot  consistently  and  approximately  respond  to  the  changing

conditions.  In  fact  most  of  the accidents  can be avoided if  drivers  could  obtain relevant

information  of  traffic  that  which  is  beyond  their  vision  using  vehicular  communication

technology.

Fig 1 : Road Fatalities in India.
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Car plays an important role in daily life because it is part of a method to reach each

person’s  destination.  As  a  result,  the  number  of  cars  on  the  road  is  increasing.  This  is

significantly increasing the risk of accident.  Nearly 70% of highway traffic accidents are

caused by not keeping safety distance between moving cars. The driver incorrect judgment

for safety distance is the main reason to cause traffic accidents.

Car communication networks will provide a wide range of applications with different

characteristics.  As  these  applications  have  not  yet  been  implemented,  a  list  of  such

applications is speculative and apt to change in future. Further more some these applications

requires technologies that are not available now. We want provide a system that can alert the

user by specifying the crash occurrence in its surroundings.

Around 1-2 millions accidents happened every year because lack of alerting system in

the vehicles and as well as communication between the vehicles. So we are providing the

system that alerts the user using a vibrator which can connected to the driving seat when

there is chance of collision with any other vehicles in the threshold range.

1.2 OBJECTIVES :

A vehicle-to-vehicle  communication  protocol  is  for  cooperative  collision  warning.

The system is designed to reduce the road accidents. The main objective of this project is to

develop a system that enables car driver to alert on driving distance between cars.

 To design a new method to ensure the safety, there are low cost and practical that can

be applied to all types of vehicle.

- Create an awareness system for safety driving by using electronic components.

 To alter driver attitude in maintaining right distance. 

- To psychology manipulate driver’s attitude to tailgate and assist them to alert on

the safety distance by using technology.

 To investigate the safety distance between moving cars.

- Research about the suitable safety distance between moving car that have been

studied by another researcher by using fuzzy. 

 To implement a system that helps to avoid the road accidents at blind spots.

 To provide an alert system that helps the user to avoid the crash occurrence
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1.3 PROBLEM STATEMENT :

Road accident injuries has resulted in death of about 1.2 million people each year

around the world and road accidents  has become an increasingly  serious social  problem.

Rear-end collisions  are  responsible  for  a  large  amount  of  crashes,  normally  occurring  at

speed up to 30km/h in city traffic. Following too close is the most common cause of traffic

accidents.  Even  the  automobile  industry  is  giving  more  attention  to  the  safety  of  their

vehicles by equipping them with complex sensor arrays to continuously gather information.

Given that vehicles are designed to facilitate a smooth means of transportation, manufactures

have long been in the process of designing vehicles based on principles of reliability and

safety. 

The automobile industries pay attention to many aspects as air bags, tyre pressure,

mechanical and electronic parts, speed, breaking condition, steering condition and distance

detection.  Apart from these it is essential to add a basic alert system to the vehicles so that

one gets alerted before any crashes or collisions occur. The technology used for range finding

in this project is ultrasonic sensor and vibrator is used as the alert system. The use of more

than one sensor could possibly increase the effectiveness of the beam patterns too.
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CHAPTER 2

LITERATURE REVIEW

Every year all over the world, traffic accidents occur due to vehicles crashes. While

different factors contribute to vehicle crashes, such as vehicle mechanical problems and bad

weather and driver behavior. Driver behavior is considered to be the leading cause of more

than 90 percent of all accidents. Vehicle distance is one of the most important indexes of

traffic safety. Indeed, accidents can be reduced if more time is provided for the driver to react

with the situation by increasing or reducing the host vehicle speed. Several automakers have

developed electronic warning sound devices to alert the driver about the near vehicles.

In  [6],  the  authors  proposed a  system that  is  the  development  of  pre-cash  safety

system  with  pedestrian  collision  avoidance  assist  has  been  presented  by  Toyota  Motor

Corporation  Team.  This  system is  an  example  of  the  systems  developed  by  Motor  big

companies that is capable of detecting both vehicles and pedestrians, and helps the driver to

avoid a collision by automatically braking the vehicle. Pedestrian detection is enabled by a

sensing system that combines millimeter wave radar and a stereo camera.  This system is

capable of stable object detection regardless of day or night. At night, the system uses the IR

projectors to enhance the detection performance of the camera.

In [7], the authors proposed a system that monitors and displays the distance between

two cars in a timely manner. Then, it predicts rear collision through the traffic safety distance

algorithm. If there exists the risk of rear collision, the system will remind the driver of taking

measures to avoid collision by means of screen display and brake lights. The work in [8]

presents safety distance system based on ultrasonic distance sensor to keep 10m distance

between host  vehicle  and front  vehicle,  the  electronic  design is  done in  [8]  is  based on

arduino uno microcontroller.

A study by Shi Wei, Wei Yanfang and Li Xingli (2011) shows that according to the

idea  of  car-following  model,  the  Just  Noticeable  Difference  (J.N.D)  was  introduced  to

analyze how the driver perceives the state of the front vehicle through the change of the

headway  [9].  The  quantitative  relationships  between  car-following  distance  and  road

roughness, velocity, reaction time, was induced. The range of car-following distance was also

discussed.  Furthermore,  they  have  explored  the  theoretical  value  of  safe  distance  under
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different road conditions, such as roads with anti-skid surface, asphalt pavement, rain, snow

and ice.

The measurement of safe driving distance on the basis of stereo vision is proposed by

Hou A-Lin et al., 2011 [10]. A vehicle-mounted binocular vision distance measuring system

is fabricated. The camera calibration method based on 2D planar target is used to calculate

the  internal  and  external  parameters  of  cameras,  establish  the  matching  relation  of

corresponding points in the left and the right camera around the image. The corresponding

mathematical expressions are given out. The calibrated measuring system is applied to detect

the actual  vehicle  safety distance.  The experimental  results  demonstrated  that  the system

could meet basically the needs of safe driving and contribute to estimate the spacing distance

between the camera and the target vehicle or pedestrian. It is convenient for the driver to

control  and avoid the car collision.  The measurement  method is  feasible and could offer

better technical support for auto safety auxiliary driving.

Ding Shiqing, Song Yandong and Ding Jibin (2010), have discussed and study about

vehicle rear-end collision avoidance system [11]. The mathematical model is established to

get the critical  safe distance between vehicles with different velocity.  The ranging sensor

measures  the  distance  between the  two vehicles,  and then  the  CPU compare  it  with the

critical safe distance. If collision may occur, the system can remind the driver of adopting the

right measure by system warning of voice and light.

Paper from Zhang Dabiao, Kang Yueyiand Liu Hongyum (2007), presents a warning

system  for  automobile  collision  avoidance  based  on  LabVIEW  [12].  The  procedure  is

designed  by LabVIEW7.0.  Te  system adopts  FMCW radar  sensor  and high-quality  data

acquisition  card.  This  system  can  monitor  the  distance  and  velocity  forward  vehicle.

According to the run law of vehicle, a simple formula for safety distance is set up. It can give

the alarm when collide danger is predicted, and it can assist the driver to brake control, thus

some collision accidents will be avoided. It is flexible to design the program, the different

signal processing algorithm can be input and the better program can be selected. This paper

presents the design method and main test data.

A  forward  collision  warning  algorithm  which  is  based  on  individual  driver

characteristics  and  road  condition  is  proposed  by  Masumi  Nakaoka,  Pongsathorn

Raksincharoensak  and  Masao  Nagai  (2008)  [13].  The  effectiveness  of  the  algorithm  is
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verified by driving simulator experiments which can change the tire-road friction condition

easily and has good repeatability for conducting experiments while securing the experimental

safety. Then, the parameter study related to the collision warning timing and the validation of

the proposed collision warning algorithm was conducted in urban road driving by using the

experimental vehicle.  Finally, future research issues obtained from naturalistic urban road

driving data are described.

Zhiganga  Li  and  Ai  Juan  Song  (2009)  have  proposed  a  design  an  autonomous

intelligent  cruise  control  (AICC)  which  mimics  this  human  driving  behavior  [14].  The

proposed AICC law uses relative speed, relative acceleration and spacing information from

the  preceding  vehicle  in  order  to  choose  the  proper  control  action  for  smooth  vehicle

following and for maintaining a desired inter vehicle spacing. In this paper, sliding mode

control  method  considering  relative  acceleration  parameter  has  been  introduced  for  the

headway distance control. Meanwhile the linear tracking-differentiate has been designed for

tracking  the  relative  velocity  signal  and  estimating  the  values  of  relative  acceleration.

Theoretical  analysis  and computer  stimulation  prove  that  sliding  mode  control  based  on

tracking-differentiator approach can effectively control intelligent vehicle headway distance.
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CHAPTER 3

PROPOSED METHOD

3.1 METHODOLOGY :

Fig 2 : Architecture.

Our project presents an alert system for collision avoidance. For this we use the ultra

sonic sensor which measures the distance between two vehicles. It consists of the ultrasonic

wave emitter and ultrasonic wave receiver. The ultrasonic wave emitter is provided which

emits ultrasonic waves in a predefined distance and ultrasonic wave receive the reflected

wave and is measured to get distance between vehicle and other vehicle, objects etc.  The

arduino can sense the environment by receiving input from a variety of sensors. The Arduino

Uno board is programmed using the Arduino programming language, commonly known as

Arduino IDE, the Arduino development environment (based on processing). The Aurdino

controls the entire process, it is programmed to send a signal to vibrator to alert the person

and display the distance on the screen. During night times some of the vehicles such as car,

bus may break down at the highways. This vehicle now appears to be an obstacle to the

vehicle  that  is  coming behind of it.  This  causes  greater  chances  of  accident,  the vehicle

coming behind may hit hardly to the back of stationary vehicle and it may lead to the greater

damage. During the fog affects the sensors can recognize the another vehicle and alert the
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person of any dangers that lie ahead, giving the person enough item to slow down, allowing

to escape from what could have been a bad accident.

3.1.1 Components Required :

The  proposed  system  is  developed  using  a  low  cost  equipment.  To  develop  the

proposed system we need the following components.

 Arduino Uno

 Ultrasonic sensors

 Vibrator

 Bread board

 Potentiometer

 Jumper wires

 LCD display

Arduino Uno :

Arduino is an open source, computer hardware and software company, project, and

user  community  that  designs  and  manufactures  microcontroller  kits  for  building  digital

devices and interactive objects that can sense and control objects in the physical world. The

project’s products are distributed as open-source hardware and software, which are licensed

under the GNU Lesser General Public License (LGPL) or the GNU General Public License

(GPL), permitting the manufacture of Arduino boards and software distribution by anyone.

Arduino boards are available commercially in pre-assembled form, or as do-it-yourself kits.

Arduino boards designs use a variety of microprocessors and controllers. The boards

are equipped with sets of digital and analog input/output (I/O) pin that may be interfaced to

various  expansions  boards  (shields)  and  other  circuits.  The  boards  feature  serial

communications interfaces, including Universal Serial Bus (USB) on some models, which

are  also  used  for  loading  programs  from  personal  computers.  The  microcontrollers  are

typically programmed using a dialect of features from the programming languages C and C+

+.  In addition  to  using  traditional  compiler  tool  chains,  the  Arduino project  provides  an

integrated development environment (IDE) based on the Processing language project.
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The  Arduino  project  provides  the  Arduino  integrated  development  environment

(IDE), which is a cross-platform application written in the programming language Java. It

originated from the IDE for the languages Processing and Wiring. It includes a code editor

with  features  such  as  text  cutting  and  pasting,  searching  and  replacing  text,  automatic

indenting,  brace  matching,  and  syntax  highlighting,  and  provides  simple  one-click

mechanisms to compile and upload programs to an Arduino board. It also contains a message

area,  a  text  console,  a  toolbar  with  buttons  for  common  functions  and  a  hierarchy  of

operation menus.

Fig 3 : Arduino Uno.

Arduino Uno is a microcontroller board based on 8-bit Atmega328P microcontroller.

Along  with  Atmega328P,  it  consists  other  components  such  as  crystal  oscillator,  serial

communication, voltage regulator, etc. to support the microcontroller. Arduino Uno has 14

digital input/output pins, 6 analog input pins, a USB connection, A Power barrel jack, an

ICSP  header  and  a  reset  button.  There  are  4  power  category  pins  and  have  its  own

specifications. They are explained as below:

 Vin : Input voltage to Arduino when using an external power source.

 5V : Regulated power supply used to power microcontroller and other components

on the board.

 3.3V : 3.3V supply generated by on-board voltage regulator. Maximum current draw

is 50mA.

 GND : ground pins.
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The  14  digital  input/output  pins  can  be  used  as  input  or  output  pins  by  using

pinModel(),  digitalRead()  and digitalWrite()  functions  in arduino programming.  Each pin

operate  at  5V and can provide a maximum of 40mA current and has an internal  pull-up

resistor of 20-50Kohms which are disconnected by default. Out of these 14 pins, some pins

have specific functions as listed below:

 Serial Pins 0 (Rx) and 1 (Tx) : Rx and Tx pins are used to receive and transmit TTL

serial  data.  They are connected with the corresponding Atmega328P USB to TTL

serial chip.

 External Interrupt Pins 2 and 3 : These pins can be configured to trigger an interrupt

on a low value, a rising or falling edge, or a change in value.

 PWM Pins 3, 5, 6, 9 and 11 : These pins provide an 8-bit PWM output by using

alongWrite() function.

 SPI Pins 10 (SS), 11(MOSI), 12 (MISO) and 13 (SCK) : These pins are used for SPI

communication.

 In-built LED Pin 13 : This pin is connected with an built-in LED, when pin 13 is

HIGH-LED is on and when pin 13 is LOW, its off.

Along with 14 Digital pins, there are 6 analog input pins, each of which provide 10

bits of resolution, i.e. 1024 different values. They measure from 0 to 5 volts but this limit can

be increased by using AREF pin with analog Reference() function. Along pin 4 (SDA) and

pin 5 (SCA) also used for TWI communication using Wire library. Arduino Uno has a couple

of other pins as explained below:

 AREF : Used to provide reference voltage for analog inputs with analogReference().

 Reset Pin : Making this pin LOW, resets microcontroller.

Ultrasonic Sensor :

An ultrasonic sensor is a sensor which measures the distance of respective object by

sending the sound wave of specific frequency. This sound wave is reflected after the collision

with respective object and this wave is received by the ultrasonic receiver. The ultrasonic

sensor circuit consists of set of ultrasonic transmitter and receiver which are operated at same

frequency. When anything or object comes into the area of covered circuit then its frequency

sound reflected to receiver and alarm is triggered. 
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Ultrasonic sensor circuit is very sensitive and it could be reset automatically or still in

triggered until it is reset manually. This sensor consists of two NAND gates which are wired

as an inverter to form the multi vibrator output for driving the transduce. It also consists of

two trimmers P1 and P2. P1 is used for adjusting the amplification factor of inverting and

non-inverting circuit or op-amp. P2 is used for adjusting the output frequency of transmitter

and  for  acquiring  good  efficiency  the  output  frequency  should  be  same  as  resonance

frequency of traducer which is in use.  Transducer is used for receiving the output signal

which reflected after the collision and this signal is amplified through the resistor TR3.

The ultrasonic sensor works on the same principles as a radar system. An ultrasonic

sensor can convert electrical energy into acoustic waves and vice versa. The acoustic wave

signal is an ultrasonic wave travelling at a frequency above 18kHz. There are three major

different types of ultrasonic sensors are currently in used and they are 

 US Proximity Sensors :

In this ultrasonic proximity sensor, a special type of sonic transducer is used

for alternate transmission and reception of sound wave. This sonic transducer emits

the sonic waves which are reflected by an object and after this emission, this sensor

switched into receive mode. The total  time which is passed between emitting and

receiving  of  sound wave is  inversely  proportional  to  the  distance  of  object  from

sensor. The digital output is only possible or sensed with in detection area. Sensing

range can adjust with sensor’s potentiometer.

 US 2 Point Proximity Switches :

This sensor consists of 2 points for switching, therefore it is called 2-point

proximity switches. It is almost similar with standard sensor only differ the 2-touch

set up key and this function is called Tech-in function. Its switches Sde1 and Sde2

could be easily programmed within the sensing range with the help of built in Tech-in

button

 US Retro-reflective Sensors :

The operation of ultrasonic retro-reflective sensor is similar with ultrasonic

proximity  sensor.  Only  difference,  in  this  sensor  to  reflector  is  measured  by

measuring the propagation time. In this sensor, the stationary object could be used as

a reflector and sensing distance (SD) could be adjust by adjusting the potentiometer
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resistance with in ultrasonic sensor. Its working is so much simple, when any object

comes with in sensing distance then its propagation time is changed and by changing

this  propagation  time,  the  sensor  has  switched  into  active  mod.  This  sensor  also

allows the detection of sound absorbent and object deflecting sound.

Among  these  we  used  HC-SR04  ultrasonic  sensor  generates  ultrasonic  waves  at

40kHz frequency. Typically, a microcontroller is used for communication with an ultrasonic

sensor. To begin measuring the distance, the microcontroller  sends a trigger signal to the

ultrasonic sensor. The duty cycle of this trigger signal is 10µS for the HC-SR04 ultrasonic

sensor.  When  triggered,  the  ultrasonic  sensor  generates  eight  acoustic  (ultrasonic)  wave

bursts and initiates a time counter. As soon as the reflected (echo) signal is received, the

timer stops. The output is a high pulse with the same duration as the time difference between

transmitted ultrasonic bursts and the received echo signal.

Fig 4 : Ultrasonic sensor.

The HC-SR04 Ultrasonic sensor is a 4 pin module, whose pin names Vcc, Trigger,

Echo and Ground respectively.

- Vcc : The Vcc pin powers the sensor, typically with +5V.

- Trigger : Trigger pin is an input pin. This pin has to be kept high for 10µS to

initialize measurement by sending Ultrasonic (US) wave.

- Echo : Echo pin is an Output pin. This pin goes high for a period of time

which will be equal to the time taken for the US wave to return back to the sensor.

- Ground : This pin is connected to the Ground of the system. 

This  sensor  is  a  very  popular  sensor  used in  many applications  where  measuring

distance or sensing objects are required. The module has two eyes like projects in the front
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which forms the Ultrasonic transmitter  and Receiver.  The sensor works with simple high

school formula that Distance = Speed x Time.

The Ultrasonic transmitter transmits an ultrasonic wave, this wave travels in air and

when it gets objected by any material it gets reflected back toward the sensor this reflected

wave is observed by the ultrasonic receiver module in the picture below.

Fig 5 : Basic Operation of Ultrasonic Sensor.

Now to calculate the distance using the above formulae, we should know the speed

and time. Since we are using the ultrasonic wave we know the universal speed of ultrasonic

wave at room conditions which is 330m/s. The circuitry inbuilt on the module will calculate

the time taken for the US wave to come back and turns on the echo pin high for that same

particular amount of time, this  way we can also know the time taken. From that we can

calculate the distance of the obstacle.

Advantages of Ultrasonic Sensors :

i. The ultrasonic sensor has high frequency, high sensitivity and high penetrating power

therefore it can easily detect the external or deep objects.

ii. These sensors easily interface with microcontroller or any type of controller.

iii. These sensors have greater accuracy then other methods for measuring the thickness

and depth of parallel surface.

iv. These sensors could easily sense the nature, shape and orientation of that specific

objects which is within the area of these sensors.

v. These sensors are easy to use, not dangerous during operation for nearby objects,

person, equipment or material.
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Disadvantages of Ultrasonic sensor :

i. During use of ultrasonic tester for testing it is very important to know the operational

manual, in other words it required careful attention for experienced technician.

ii. During the development  inspection procedure of equipment  using ultrasonic tester

extensive knowledge is required is testing technicians.

iii. When  these  sensors  are  used  for  inspection  purpose  then  these  should  be  water

resistive otherwise they could be damaged.

iv. When  these  sensors  are  interfaced  with  microcontroller  or  any  controller  then

experienced person or programmer is required.

Vibration Motor :

Small  vibration  motors  have  been  around  since  the  1960s,  initially,  they  were

developed for messaging products, but their development took a new turn in the 1990s when

consumers required vibra-call on their mobile / cell phones. Today, designers and users alike

have learned from two decades of mobile phones, that vibration alerting is an excellent way

to alert operators to an event. These days miniature vibrating motors are used in a wide range

of products, such as tools, scanners, medical instruments, GPS trackers, and control sticks,

Vibrator motors are also the main actuators for haptic feedback which is an inexpensive way

to increase a products value and differentiate it from the competition.

The cylinder shape is also called bar-type vibration motor. This vibrating motor is

essentially  a  motor  that  is  improperly  balanced.  In  other  words,  there  is  an  off-centered

weight  attached  to  the  motor’s  rotational  shaft  that  produces  a  centrifugal  force  while

rotating. This unbalanced force displaces the motor. Its high speed displacement makes the

motor to wobble, which is known as the “vibrating”.  The wobble can be changed by the

weight mass you attach, the weight’s distance to the shaft, and the speed at which the motor

spins.

Fig 6 : Vibration Motor.
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Bread Board :

A breadboard is  a construction  base for  prototyping of  electronics.  Originally  the

word referred to a literal beard boar, a polished piece of wood used for slicing bread. In the

1970s the solderless breadboard became available and nowadays the term “breadboard” is

commonly  used  to  refer  to  these.  Because  the  solderless  breadboard  doesn’t  require

soldering, it  is reusable. This makes it easy to use for creating temporary prototypes and

experimenting with circuit design. For this reason, solderless breadboards are also popular

with students and in technological education. 

Older breadboards types did not have this property. A strip board (Vero board) and

similar prototyping printed circuit boards, which are used to build semi-permanent soldered

prototypes  or  one-offs,  cannot  easily  be  reused.  A variety  of  electronic  systems may be

prototyped by using breadboards, from small analog and digital circuits to complete central

processing units (CPU).

Fig 7 : Bread board.

Potentiometer :

A potentiometer (also known as a pot or pot meter) is defined as a 3 terminal variable

resistor in which the resistance is manually varied to control the flow of electric current. A

potentiometer acts as an adjustable voltage divider.

A potentiometer is a passive electronic component. Potentiometers work by varying

the position of a sliding contact across a uniform resistance. In a potentiometer, the entire

input voltage is applied across the whole length of the resistor, and the output voltage is the

voltage drop between the fixed and sliding contact.
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Fig 8 : Potentiometer.

A potentiometer has the two terminals of the input source fixed to the end of the

resistor. To adjust the output voltage the sliding contact gets moved along the resistor on the

output  side.  This  is  different  to  a  rheostat,  where  here  one  end is  fixed  and the  sliding

terminal is connected to the circuit. This the basic instrument used for comparing the emf of

two  cells  and  for  calibrating  ammeter,  voltmeter,  and  watt-meter.  The  basic  working

principle of a potentiometer is quite simple. There are two main types of potentiometers they

are Rotary potentiometer and Linear potentiometer. The working principle of both of these

types of potentiometers is same but their basic constructional features vary.

 Rotary Potentiometers :

The  rotary  type  potentiometers  are  used  mainly  for  obtaining  adjustable

supply  voltage  to  a  part  of  electronic  circuits  and  electric  circuits.  The  volume

controller of a radio transistor is a popular example of a rotary potentiometer where

the rotary knob of the potentiometer controls the supply to the amplifier. This type of

potentiometer has two terminal contacts between which a uniform resistance is placed

in a semi-circular pattern. The device also has a middle terminal which is connected

to the resistance through a sliding contact attached with rotary knob.

 Linear Potentiometers :

The linear potentiometer is basically the same but the only difference is that

here  instead  of  rotary  movement  the  sliding  contact  gets  moved  on  the  resistor

linearly. Here two ends of a straight resistor are connected across the source voltage.

A sliding contact can be slide on the resistor through a track attached along with the

resistor. The terminal connected to the sliding is connected to one end of the output

circuit and one of the terminals of the resistor is connected to the other end of the

output circuit.
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Jumper Wires :

Jumper wires are simply wires that have connector pins at each end, allowing them to

be used to connect two points to each other without soldering. Jumper wires are typically

used with breadboards and other prototyping tools in order to make it easy to change a circuit

as needed. In fact it doesn’t get much ore basic than jumper wires.

Jumper  wires  typically  come in  three  versions:  male-to-male,  male-to-female  and

female-to-female. The difference between each is in the end point of the wire. Male ends

have a pin protruding and can plug into things, while female ends do not and are used to plug

things into. Male-to-male jumper wires are the most common and what you likely will use

most often. When connecting two ports on a breadboard, a male-to-male wire is what you

will need. In this project we need to use both male-to-male and male-to-female jumper wires.

Fig 9 : Jumper Wires.

LCD Display : 

A  liquid-crystal  display  (LCD)  is  a  flat-panel  display  or  other  electronically

modulated optical device that uses the light-modulating properties of liquid crystals. Liquid

crystals do not emit light directly, instead using a backlight or reflector to produce images in

color  or  monochrome.  LCDs  are  available  to  display  arbitrary  images  (as  in  a  general-

purpose  computer  display)  or  fixed  images  with  low information  content,  which  can  be

displayed or hidden, such as preset words, digits,  and 7-segment displays, as in a digital

clock. They use the same basic technology, except that arbitrary images are made up of a

large number of small pixels, while other displays have large elements.
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Fig 10 : LCD display 2x16.

LCDs  are  used  in  a  wide  range  of  applications  including  computer  monitors,

televisions,  instrument  panels,  aircraft  cockpit  displays,  and indoor  and outdoor  signage.

Small  LCD screens  are  common  in  portable  consumer  devices  such  as  digital  cameras,

watches,  calculator,  and mobile  telephones,  including smartphones. LCD screens are also

used on consumer electronics products such as DVD players, video game devices and clocks.

LCD  screens  have  replaced  heavy,  bulky  cathode  ray  tube  (CRT)  displays  in  near  all

applications. LCD screens are available in a wider range if screen sizes than CRT and plasma

displays, with LCD screens available in sizes ranging from tiny digital watches to huge, big-

screen television sets.
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3.2 IMPLEMENTATION :

Connections are to be made between the components.  Firstly we need to know in

detail about the port numbers are parts of the components. Based on the project we need to

consider the features of the components and it is explained below.

 Arduino Uno :

 Microcontroller : Atmega328P

 Operating Voltage : 5V

 Input Voltage : 7 – 12V

 Digital I/O Pins      : 14 (of which 6 provide PWM output)

 Analog Input Pins      : 6

 DC Current per I/O Pin   : 40 mA

 DC Current for 3.3V Pin : 50 mA

 Flash Memory : 32 KB

 SRAM : 2 KB

 Clock Speed : 16 MHz

Fig 11 : Arduino Uno Pinout.
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 Ultrasonic Sensor :

 Power Supply : +5V DC

 Quiescent Current : < 2 mA

 Working Current        :  15 mA

 Effectual Angle        : < 15°

 Ranging Distance        : 2 cm – 400cm/1” – 13ft

 Resolution        : 0.3 cm

 Measuring Angle        : 30°

 Trigger Input Pulse width : 10µS

 Dimension        : 45 mm x 20 mm x 15 mm

Fig 12 : HC-SR04 Pinout.

 Vibration Motor :

 Model : NFP-BYP612 with JST 50mm connector

 Voltage : 3.0V

 Current : 90mA

 Speed : 10,000 + 20,000rpm

 Operating Voltage : 2.0 – 4.0V

 Rated Current : 90mA

 Nominal Speed : 12000 RPM

 Diameter : 6mm
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Fig 13 : Vibration Motor Pinout.

 Breadboard :

 840 point solder less breadboard.

 LCD Display :

Fig 14 : LCD Display Pinout.
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3.2.1 Connection Between Components :

Fig 15 : Circuit Diagram.

The  components  are  connected  after  completing  the  basic  testing  of  all  the

components. First we connect the USB cable from PC to the Arduino board for loading the

program.  The microcontroller  in  the  arduino is  used  to  convert  the  USB understandable

language to  the PC understandable  language.  The 5V, Ground power supply pins in  the

arduino are connected to the breadboard (i.e. breadboard positive and breadboard negative

respectively), Ultrasonic sensor, LCD. The 0 and 1 digital pins of the arduino are used are

receiver and transmitter respectively. 

We used two ultrasonic sensors for detecting the objects coming from front and back.

The first ultrasonic sensor connections are given as 

 Vcc1 pin is connected to the 5V of Arduino.

 GND1 is connected to the Ground of the Arduino.

 Trigger pin1(Output) is connected to the 10 digital pin of Arduino.

 Echo pin1(input) is connected to the 11 digital pin of Arduino. 

The second ultrasonic sensor connections are 

 Vcc2 is connected to the 5V of Arduino.

 GND1 is connected to the Ground of the Arduino.
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 Trigger pin2(Output)  is connected to the 12 digital pin of Arduino.

 Echo pin2 is connected to the  13 digital pin of Arduino. 

The vibrator used is a NFP-BYP612 with JST 50mm connector which has two cables.

One cable  is  connected  to  the  14 digital  pin of  the  arduino and the  other  cable  will  be

connected to the breadboard negative.

 

After soldering the pins to the LCD display we need connect the LCD display to the

arduino board using the jumper wires and check whether the display is working or not by

writing the basic program. The potentiometer is connected to adjust the brightness of the

screen and the pixel display. For that we need to connect as below. The LCD display contrast

pin  Vo is  connected  to  the  middle  pin  of  potentiometer  i.e.  Wiper  (used as  slider  for  a

standard volume control application). The right most pin of the potentiometer is connected to

the  breadboard  positive  (5V  of  Arduino)  and  the  left  most  pin  of  the  potentiometer  is

connected to the breadboard negative (Ground of Arduino). The other LCD pin connections

are given as

 Vcc is connected the Breadboard positive( to provide power supply to the screen)

 Ground pin is connected to the Breadboard negative.

 RS pin(Register select)  is connected to the 12 digital pin of the arduino.

 R/W pin is connected to the breadboard negative.

 Enable pin is connected to the 9 digital pin of arduino.

 Among the 8 data pins the D4 pin is connected to the 6 digital pin of arduino, D5 is

connected to the 5 digital  pin of arduino, D6 is  connected to the 4 digital  pin of

arduino, D7 is connected to the 3 digital pin of arduino.

 The anode pin is connected to the breadboard positive.

 The cathode pin is connected to the breadboard negative.
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3.2.2 Programming Language and Development Tools Used :

Arduino Software :

The Arduino Integrated Development Environment (IDE) contains a text editor for

writing code, a message area, a text console, a toolbar with buttons for common function and

a series of menu. It connects to the Arduino hardware to upload programs and to carry out

communications between them. Download the software and step-by-step directions for its

installation is available in online[5].

Fig 16 : Arduino software.

Intergrated Development Environment (IDE) :

The Arduino IDE has a large set of operation which makes it easy to use and develop

the code. In this system we used Embedded C programming Language. Embedded C is a set

of language extensions for the C Programming language by the C Standards committee to

address commonality issues that exist between C extensions for different embedded systems.

Historically, embedded C programming requires non standard extensions to the C language

in order to support exotic features such as fixed-point arithmetic, multiple distinct memory

banks, and basic I/O operations. The Basic Structure of the Arduino programming language

is fairly simple and run in at least two part. These two required parts, or function, enclose

block  of  statements.  Setup()  is  called  when  the  program  starts  and  loop()  function  is

repetitively called over and over again.

void setup()

{

statement;

}
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void loop()

{

statement;

} 

Fig 17 : Arduino IDE.

3.2.3 Connection for Arduino and PC :

Firstly we need to connect the USB cable from PC to Arduino board for loading the

program  (dumping  code  into  the  arduino  board),  for  power  and  also  for  serial

communication.  The code written was executed and dumped into the arduino board. The

program for this project is given below.

Program :

#include <LiquidCrystal.h>

// initialize the library by associating any needed LCD interface pin

// with the arduino pin number it is connected to

const int rs = 8, en = 9, d4 = 6, d5 = 5, d6 = 4, d7 = 3;

LiquidCrystal lcd(rs, en, d4, d5, d6, d7);

int trigPin1=10;

int echoPin1=11;
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int vib=14;

int trigPin2=12;

int echoPin2=13;

void setup() {  

  // put your setup code here, to run once:

  Serial.begin (9600);

  lcd.begin(16, 2);

  pinMode(trigPin1, OUTPUT);

  pinMode(echoPin1, INPUT);

  pinMode(trigPin2, OUTPUT);

  pinMode(echoPin2, INPUT);

  pinMode(vib,OUTPUT);

}

void loop() { 

  // put your main code here, to run repeatedly:

  long duration1, distance1;

  lcd.clear();

  digitalWrite(trigPin1, LOW);

  delayMicroseconds(2);

  digitalWrite(trigPin1, HIGH);

  delayMicroseconds(10);

  digitalWrite(trigPin1, LOW);

  duration1 = pulseIn(echoPin1, HIGH);

  distance1 = (duration1/2) / 29.1;

  lcd.setCursor(0,0);

  if(distance1 >= 500 || distance1 <= 0){
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    Serial.println(" 1 Out of range");

   lcd.print("1 Out of range ");

   digitalWrite(vib, LOW);

  }

  else {

    Serial.print ("Sensor1 ");

    Serial.print ( distance1 );

    Serial.println("cm");

   lcd.print(distance1);

   digitalWrite(vib, HIGH);

  }

  lcd.setCursor(0,1);

  long duration2, distance2;

  digitalWrite(trigPin2, LOW);

  delayMicroseconds(2);

  digitalWrite(trigPin2, HIGH);

  delayMicroseconds(10);

  digitalWrite(trigPin2, LOW);

  duration2 = pulseIn(echoPin2, HIGH);

  distance2 = (duration2/2) / 29.1;

  if (distance2 >= 500 || distance2 <= 0) {

    Serial.println(" 2 Out of range");

    lcd.print(" 2 Out of range");

    digitalWrite(vib, LOW);

  }

 else {

  Serial.print("Sensor2 ");

  Serial.print(distance2);
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  Serial.println("cm");

  //lcd.print(" 2 Out of range");

  lcd.print(distance2);

  digitalWrite(vib, HIGH);

 }

  delay(400);

}
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CHAPTER 4

RESULTS AND DISCUSSIONS

4.1 RESULTS :

The system is developed with all the components and the arduino is programmed. The

arduino can sense the environment by receiving input from a variety of sensors. The arduino

uno board is programmed using the above specified program. The system design is shown

below.

Fig 18 : Implementation Snapshot.

The Arduino controls the entire process, it is programmed to send a signal to vibrator

which will be attached to the driving seat to alert the person and display the distance between

the vehicle and host vehicle.
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CHAPTER 5

CONCLUSION AND FUTURE SCOPE

5.1 CONCLUSION :

Majority of the road accidents can be reduced if the driver’s get alerted about the

danger ahead. The system developed in our project is efficient and scalable. The alert sent

using  vibrator  to  the  driver  can  also  help  in  case  of  any  drowsiness  of  the  driver.  The

emerging  wireless  technologies  for  vehicle  to  vehicle  communications  are  promising  to

dramatically reduce the number of fatal roadway accidents by providing early warnings. This

system is helpful for researchers to analyze the suitable safety distance between the cars.

5.2 FUTURE SCOPE :

The  further  we  can  implement  by  safety  of  the  vehicle  based  on  the  road

infrastructure. We can deploy the machine learning models to analyze the drowsiness of the

driver.  And also we can extend this  project  by adding the sensors and machine  learning

which  can  analyze  whether  the  driver  is  stable  to  drive  the  vehicle  or  not.  Adding  a

communication  system so  that  even  if  any  accidents  occur  the  system  must  be  able  to

communicate to the nearby hospital. 
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 GUDLAVALLERU ENGINEERING COLLEGE
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada)

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering

Program Outcomes (POs)

Engineering Graduates will be able to:

1. Engineering  knowledge:  Apply  the  knowledge  of  mathematics,  science,

engineering fundamentals, and an engineering specialization to the solution of

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze

complex engineering problems reaching substantiated conclusions using first

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering

problems and design system components or processes that meet the specified

needs with appropriate consideration for the public health and safety, and the

cultural, societal, and environmental considerations. 

4. Conduct  investigations  of  complex  problems:  Use  research-based

knowledge and research methods including design of experiments,  analysis

and interpretation of data, and synthesis of the information to provide valid

conclusions., component, or software to meet the desired needs.

5. Modern  tool  usage:  Create,  select,  and  apply  appropriate  techniques,

resources,  and  modern  engineering  and  IT  tools  including  prediction  and

modeling  to  complex  engineering  activities  with  an  understanding  of  the

limitations.

6. The  engineer  and  society:  Apply  reasoning  informed  by  the  contextual

knowledge to assess societal, health, safety, legal and cultural issues and the

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional

engineering solutions in societal and environmental contexts, and demonstrate

the knowledge of, and need for sustainable development.

8. Ethics:  Apply  ethical  principles  and  commit  to  professional  ethics  and

responsibilities and norms of the engineering practice.
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9. Individual and team work: Function effectively as an individual, and as a

member or leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities

with the engineering community and with society at large, such as, being able

to comprehend and write effective reports and design documentation,  make

effective presentations, and give and receive clear instructions.

11. Project  management  and  finance:  Demonstrate  knowledge  and

understanding of the engineering and management principles and apply these

to one’s own work, as a member and leader in a team, to manage projects and

in multidisciplinary environments.

12. Life-long learning:  Recognize  the  need for,  and have  the  preparation  and

ability to engage in independent and life-long learning in the broadest context

of technological change.

Program Specific Outcomes (PSOs)

PSO1  :  Design,  develop,  test  and  maintain  reliable  software  systems  and  intelligent

systems.

PSO2 : Design and develop web sites, web apps and mobile apps.
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PROJECT PROFORMA

Classification
 of 

Project

Application Product Research Review

√

      

    Note: Tick Appropriate category 

Project Outcomes

Course Outcome
(CO1)

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest.

Course Outcome
(CO2)

Design and develop engineering solutions to complex 
problems by employing systematic approach.

Course Outcome
(CO3)

Examine  ethical,  environmental,  legal  and security  issues
during project implementation.

Course Outcome
(CO4)

Prepare and present technical reports by utilizing different
visualization tools and evaluation metrics.

Mapping Table

CS1537 : MAIN PROJECT 

Course
Outcomes

Program Outcomes and Program Specific Outcome

PO
1

PO
2

PO
3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

PO
10

PO
11

PO
12

 
PSO

1
PSO

2

CO1 3 3 1     2 2 2    1 1

CO2 3 3 3 3 3   2 2 2  1  3 3

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2

 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 
    based on level of mapping as follows:

    1-Slightly (Low) mapped   2-Moderately (Medium) mapped   3-Substantially (High) mapped
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ABSTRACT 

Breast cancer is the most dangerous cancers that lead to women in death. Particularly in the developed 

countries it takes second leading place that increase the chance of death in women. It can be not easily 

diagnosed by the lab. It has difficult to  identifying at the beginning stage.  This cancer begins from breast  

and disseminate to other body parts. It has cured easily if it is identified at beginning stage. The correct 

classification of benign cancer can prevent from superfluous treatment for patients. This paper focused on 

diagnosis early stage of the breast cancer based on machine learning algorithms. 

 
The proposed method is as follows. Firstly, the Data Preprocessing is done where the outlier detection (OD)  

is used to detect the outliers from the cancer dataset and finally, diagnose the cancer is either benign or 

malignant using classification algorithm or Ensemble Algorithms using machine learning. The breast cancer 

dataset has been used to test the efficiency of the proposed method. This  breast cancer  research  will help 

with a medical practitioner to diagnose the breast cancer and so that it helps to recover the patients. In this 

paper, a performance comparison between different machine learning algorithms: Support Vector Machine 

(SVM), Decision Tree (C4.5), k Nearest Neighbors (k-NN) and Ensemble Algorithms on the Wisconsin 

Breast Cancer (original) datasets is conducted. The main objective is to assess the correctness in classifying 

data with respect to efficiency and effectiveness of each algorithm in terms of accuracy, precision. All 

experiments are executed within a simulation environment and conducted using python. 
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Introduction: 

CHAPTER-I 

INTRODUCTION 

 

Breast Cancer is the dangerous which affects women compared to all types of 

cancers. It has a malignant tumor which is formed by cause of the cells abnormal growth 

in the breast. The aim of the predictions has to assign the patients into the two classes 

either a “benign” or a “malignant”. In data mining applications, Prediction of a disease is 

the most challenging and interesting task. Detection and diagnosis of cancer at early stage 

has essential to rescue the human life. In 2012, the survey report of the data in 1.7 million 

women has affected by cancer. Nowadays the medical practitioners are unable to identify 

at early stage that impacts the death rate. 

Many different aspects are used for diagnosing breast Cancer as such as doctor’s 

opinion, a mammography and the study of pathology. Early stage of diagnosis has 

requirement for an accurate and the reliable method which can be used by practitioner to 

make a feature of benign breast cancer from the malignant without taking of surgical 

biopsy. Many machine learning techniques are used to diagnosis either the cancer cell is 

benign or malignant. Benign means non-cancerous or non-life menacing for humans, but 

malignant has a cancerous that leads the patient in relation to death. Even though 

improving the technology however 20% of women died every year in the world. 

Breast cancer is a nonexistent entity for a majority of population till a near  and  

dear one suffers from it. Healthcare is low on priority and even in major cities, screening  

is also an 'alien' word for most people. So naturally, this results in most people presenting 

only when symptomatic, and on an average, most 'symptomatic'  cancers are stage 2B  

and beyond (significant numbers in stages 3 and 4). So the breast cancer patients do not 

tend    to    survive     for     a     longer     time,     as     their     western     counterparts.     

In the West, majority of breast cancers (read more than 75%) present in stages 1 and 2, 
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resulting in good survival; and there is an ever increasing numbers of patients presenting 

with mammography detected cancer, with no symptoms. 

Information and Communication Technologies (ICT) can play potential roles in 

cancer care. In fact, Big data has advanced not only the size of data but also creating 

value from it; Big data, that becomes a synonymous of data mining, business analytics 

and business intelligence, has made a big change in BI from reporting and decision to 

prediction results . Data mining and Machine Learning approaches, for instance, applied 

to medical science topics rise rapidly due to their high performance in predicting 

outcomes, reducing costs of medicine, promoting patients’ health, improving healthcare 

value and quality and in making real time decision to save people's lives. 

 
 

Objectives of the project: 

 
• The objective of this project is to be able to increase the accuracy of prediction 

using classification and ensemble algorithms without outliers. 

• In order to be able to calculate the predictability to the greater magnitude of 

accuracy we are using different machine learning algorithms. 

• The classification algorithms used are Decision trees, Support Vector Machine 

,logistic regression , K-NN and Random Forest and ensemble algorithms like 

Voting Ensemble, Stacking, Boosting ensemble models, Bagging ensemble  

models 

• By using these classification tools we may reduce burden on doctors. It adds a 

greater advantage to medical field. 
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Problem Statement : 

 
The second major cause of women's death is breast cancer (after lung cancer) . 

Breast cancer represents one of the diseases that make a high number of deaths every 

year. It is the most common type of all cancers and the main cause of women's deaths 

worldwide. Breast cancer is the most dangerous cancers that lead to women in death. 

Particularly in the developed countries it takes second leading place that increase the 

chance of death in women. The cancerous cells are classified as Benign (B) or Malignant 

(M). Early detection based on clinical features can greatly increase the chances for 

successful treatment. It can be not easily diagnosed by the lab. It has difficult to 

identifying at the beginning stage. 

 
 

This cancer begins from breast and disseminate to other body parts. It has cured 

easily if it is identified at beginning stage. The correct classification of benign cancer can 

prevent from superfluous treatment for patients. This paper focused on diagnosis early 

stage of the breast cancer based on machine learning algorithms. Therefore, identification 

of breast cancer patients correctly would create care opportunities such as monitoring and 

adopting intervention plans may benefit the quality of care in long-term. 
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CHAPTER – 2 

LITERATURE REVIEW 

A literature survey showed that there have been several studies on breast cancer 

using statistical approaches and artificial neural networks. Priya and Karthikeyan focus  

the diagnosis of diabetes using classification techniques. In this work is to diagnostic the 

chance of diabetes in patients with correct classification of Diabetes. Three classification 

algorithms can be used to detect diabetes at an early stage [1]. Chen et al. has proposed 

SVM classifier based on a rough set and this method has achieved a high accuracy of 

classification in training and test partition [2]. Priya et al. has discussed on outlier 

detection in health care datasets based on to comparing different  clustering  algorithms 

[3]. Priya and Karthikeyan have focused to analyze the performance of outlier detection 

algorithm using feature bagging technique for health care application.  Ensemble 

classifiers can be improving the overall performance and stability of data mining 

techniques effectively [4]. Nisihi et al. proposed a new method fuzzy logic  combined  

with knowledge based system for breast cancer data set. Using Principle Component 

Analysis for data reduction and fuzzy rules CART is used for generation of knowledge 

based system. They have introduced a reasoning method based on fuzzy rule for 

classification [5]. 

Azar et al. has discussed classification algorithms with WBC data set. They have 

obtained that the PNN algorithm shows better result than MLP [6]. Fatima et  al.  

discussed the Data Mining techniques has to gain its strength because of maintaining the 

capability of a huge amount of data has combined from many different sources and the 

background information are integrated [7]. Vikas Chaurasia and Saurabh Pal [8] compare 

the performance criterion of supervised learning classifiers; such as Naïve Bayes, SVM- 

RBF kernel, RBF neural networks, Decision  trees (J48) and simple CART; to find the  

best classifier in breast cancer datasets. The experimental result shows that SVM-RBF 

kernel is more accurate than other classifiers; it scores accuracy of 96.84% in Wisconsin 

Breast  Cancer  (original)  datasets. Djebbari  et al.  [9] consider the effect of ensemble  of 
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machine learning techniques to predict the survival time in breast cancer. Their technique 

shows better accuracy on their breast cancer data set comparing to previous results. S. 

Aruna and L. V Nandakishore [10], compare the performance of C4.5, Naïve Bayes, 

Support Vector Machine (SVM) and K- Nearest Neighbor (K-NN) to find the best 

classifier in WBC. SVM proves to be the most accurate classifier with accuracy of 

96.99%. Angeline Christobel. Y and Dr. Sivaprakasam[11], achieve accuracy of 69.23% 

using decision tree classifier (CART) in breast cancer datasets. 

The accuracy of data mining algorithms SVM, IBK, BF Tree is compared by A. 

Pradesh[12]. The performance of SMO shows a higher value compared with other 

classifiers. T.Joachims[13] reaches accuracy of 95.06% with neuron fuzzy techniques 

when using Wisconsin Breast Cancer (original) datasets. In this study, a hybrid method is 

proposed to enhance the classification accuracy of Wisconsin Breast Cancer (original) 

datasets (95.96) with 10 fold cross validation. Liu Ya-Qin’s, W. Cheng, and Z. Lu[14] 

experimented on breast cancer data using C5 algorithm with bagging; by generating 

additional data for training from the original set using combinations with repetitions to 

produce multisets of the same size as you’re the original data; to predict breast cancer 

survivability. Delen et al. Lu[15] take 202,932 breast cancer patients records , which then 

pre-classified into two groups of “survived” (93,273) and “not survived” (109,659). The 

results of predicting the survivability were in the range of 93% accuracy. Priya and 

Karthikeyan have proposed method that is used to identify data objects as outlier and 

outlier clusters in a dataset. This algorithm is based on mutual nearest neighbor graph 

clustering. Using this algorithm the outlier value factor can be found in the database and 

the outliers and outlier clusters are detected efficiently [16]. 
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CHAPTER – 3 

PROPOSED METHOD 

Machine learning is understandably one of the most extensively utilized paradigms 

of big data management where a significantly high set of distinct raw data can be collated 

effectively to make appropriate inferences and eventually to come up with a usual 

collection of contextually useful collection of integrative information. With the onset of 

the exponential technological explosion in the field of medicine, there is a felt need to 

handle a colossal set of data, thereby managing and utilizing the same to make effective 

and informative inferences for the doctors and patients. In comparison to other 

methodologies considered, the right machine learning algorithm can aptly increase the 

efficiency of the results that are expected out of the predictive system. 

 
 

Methodology: 

 
Initially, the Breast cancer data will be applied with data cleaning pre processing  

technique in which the missing in the dataset will be replaced with the median of that 

column .Later the Discretization is applied on the dataset to convert the continuous values 

into categorical values using Histogram Analysis because histogram analysis does not use 

class information so it is an unsupervised discretization technique. Histograms partition  

the values for an attribute into disjoint ranges called buckets or bins. Later outliers can be 

detected using the box plot method. A box plot is a method for graphically depicting 

groups of numerical data through their quartiles. Box plots may also have lines extending 

vertically from the boxes indicating variability outside the upper and lower quartiles,  

hence the terms box-and-whisker plot and box-and-whisker diagram. Outliers may be 

plotted as individual points. Now we discovery of outliers can be done using Z-score. 

The Z-score is the signed number of standard deviations by which the value of an 

observation or data point is above the mean value of what is being observed or measured. 
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The intuition behind Z-score is to describe any data point by finding their relationship  

with the Standard Deviation and Mean of the group of data points. The formula for 

calculating a z-score is z = (x-μ)/σ, where x is the raw score, μ is the population mean,  

and σ is the population standard deviation. While calculating the Z-score we re-scale and 

center the data and look for data points which are too far from zero. These data points 

which are way too far from zero will be treated as the outliers. In most of the cases a 

threshold of 3 or -3 is used i.e. if the Z-score value is greater than or less than 3 or -3 

respectively, that data point will be identified as outliers. Now, remove or filter  the 

outliers and get the clean data. This is done by removing the instance with z-score z>-3 

and z<3 

Box plot use the IQR method to display data and outliers (shape of the data) but in order  

to be get a list of identified outlier, we will need to use the mathematical formula and 

retrieve the outlier data. The interquartile range (IQR), also called the midspread or  

middle 50%, or technically H-spread, is a measure of statistical dispersion, being equal to 

the difference between 75th and 25th percentiles, or between upper and lower quartiles, 

IQR = Q3 − Q1. It is a measure of the dispersion similar to standard deviation  or 

variance, but is much more robust against outliers. IQR is somewhat similar to Z-score in 

terms of finding the distribution of data and then keeping some threshold to identify the 

outlier. Just like Z-score we can use previously calculated IQR score to filter out the 

outliers by keeping only valid values. 

Later the Pre-processed data can applied on different classification (SVM, Logistic 

Regression, Decision Tree, Random forest, KNN) and Ensembles techniques (Boosting, 

Stacking, Bagging and Voting Ensemble) using 10-fold cross validation. In 10-fold cross- 

validation, the original sample is randomly partitioned into 10 equal size subsamples. Of 

the 10 subsamples, a single subsample is retained as the validation data for testing the 

model, and the remaining 9 subsamples are used as training data. The cross-validation 

process is then repeated 10 times (the folds), with each of the 10 subsamples used exactly 

once as the validation data. The 10 results from the folds can then be averaged (or 
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otherwise combined) to produce a single estimation. The advantage of this method is that 

all observations are used for both training and validation, and each observation is used for 

validation exactly once. 
 

 
Figure 3.1.1 
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IMPLEMENTATION: 

 
The Project would be developed using the following steps: 

 
i. Data Collection – Dataset From Wisconsin Breast Cancer (original) 

ii. Data pre-processing – removing null Values and outliers 

iii. Training – using the training dataset 

iv. Testing – using the testing dataset 
 

i. DATA-PREPROCESSING Data pre-processing is an important step of solving every 

machine learning problem. Most of the datasets used with Machine Learning problems 

need to be processed / cleaned / transformed so that a Machine Learning algorithm can be 

trained on it. Most commonly used pre-processing techniques are very few like missing 

value imputation, encoding categorical variables, scaling, etc. These techniques are easy 

to understand. But when we actually deal with the data, things often get clunky. Every 

dataset is different and poses unique challenges. 

 

Figure 3.2.1 

• There are four types of data pre-processing techniques. 
1.Data Cleaning 

2.Data Integration 

3.Data Transformation 
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4.Data Reduction 

 
 

1. Data Cleaning: The data can have many irrelevant and missing parts and it 

involves handling of missing data, noisy data etc. 

(a)Missing Data: It is a technique used to fill the missing values by mean, median 

or mode. 

 
2. Data Integration: Data integration aims at providing an integrated and consistent 

view of data coming from internal and external data sources. 

(a)Data Consolidation 

(b)Data Federation 

(c)Data Propagation 

 
3. Data Transformation: This step is taken in order to transform the data in 

appropriate forms suitable for mining process 

(a)Discretization: It is a data pre-processing step that is often used to transform a 

continuous-valued attribute to a categorical attribute. 

 
4. Data Reduction: Technique that is used to handle huge amount of data and to 

increase the efficiency 

(a)Outliers: Outlier is an observation point that is distant from other observations. 
 

iii. CLASSIFICATION TECHNIQUES: 

 

a) SVM : SVM aims to find an optimal hyper plane that separates the data into different 

classes. The sickest-learn package in python is used for implementing SVM. The pre- 

processed data is split into test data and training set which is of 25% and 75% of the total 
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dataset respectively. A support vector machine constructs a hyper plane or set of hyper 

planes in a high- or infinite-dimensional space. A good separation is achieved by the  

hyper plane that has the largest distance to the nearest training data point of any class (so- 

called functional margin), since in general the larger the margin the lower the 

generalization error of the classifier. 

 
b) LOGISTIC REGRESSION: Logistic regression is one of the simpler classification 

models. Because of its  parametric nature it can to some extent be interpreted by looking  

at the parameters making it useful when experimenters want to look at relationships 

between variables. A parametric model can be described entirely by a vector of  

parameters = (0, 1... p). An example of a parametric model would be a straight-line  y =  

kx + m where the parameters are k and m. With known parameters the entire model can  

be recreated. Logistic regression is a parametric model where the parameters are 

coefficients to the predictor variables written as 0 +1 +X1 + ...PXp Where 0 is called the 

intercept. For convenience we instead write the above sum of the parameterized predictor 

variables in vector form as X. The name logistic regression is a bit unfortunate since a 

regression model is usually used to find a continuous response variable, whereas in 

classification the response variable is discrete. The term can be motivated by the fact that 

we in logistic regression found the probability of the response variable belonging to a 

certain class, and this probability is continuous. 

 
c) K-NN :This section describes the implementation details of KNN algorithm. The  

model for KNN is the entire training dataset. When a prediction is required for an unseen 

data instance, the KNN algorithm will search through the training dataset for the k-most 

similar instances. The prediction attribute of the most similar instances is  summarized  

and returned as the prediction for the unseen instance. The similarity measure is  

dependent on the type of data. For real-valued data, the Euclidean distance can be used. 

Other types of data such as categorical or binary data,  Hamming distance can be used. 

The KNN algorithm is belongs to  the family  of instance-based,  competitive learning and 
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lazy learning algorithms. Instance-based algorithms are those algorithms that model the 

problem using data in-stances (or rows) in order to make predictive decisions. The KNN 

algorithm is an extreme form of instance-based methods because all training observations 

are retained as part of the model. It is a competitive learning algorithm, because it 

internally uses competition between model elements (data instances) in order to make a 

predictive decision. The objective similarity measure between data instances causes each 

data instance to compete to win or be most similar to a given unseen data instance and 

contribute to a prediction. 

 
d) Random Forest (RF): Random forests or random decision forests are an ensemble 

learning technique for classification, regression and different assignments that works by 

developing a huge number of decision trees at training time and yielding the class that is 

the method of the classes (classification) or mean forecast (regression) of the individual 

trees. Random decision forests right for decision trees' propensity for over fitting to their 

training set. In the forest of trees has been the immediate connection between  the  

combine trees and the outcome it can get. To get increasingly effective and precise 

predictions, random forest inserts an additional layer of irregularity to stowing . 

e) Decision Tree (DT) :Decision Tree calculation has a place with the supervised learning 

algorithms [10]. In contrast to other supervised learning algorithms, a decision tree 

algorithm can be utilized for taking care of regression and classification issues as well.  

The general thought process of utilizing Decision Tree is to make a training model that  

can use to predict class or estimation of objective factors by taking in choice standards 

derived from earlier data (training data). 

iv) Ensemble Algorithms: 

a) Stacking 

Stacking is an ensemble learning technique that uses predictions from multiple 

models (for example decision tree, knn or svm) to build a new model. This model 
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is used for making predictions on the test set. Below is a step-wise explanation for 

a simple stacked ensemble: 

Algorithm: 

1.The train set is split into 10 parts. 

2.A base model (suppose a decision tree) is fitted on 9 parts and predictions are 

made for the 10th part. This is done for each part of the train set. 

3. The base model (in this case, decision tree) is then fitted on the whole train 

dataset. 

4. Using this model, predictions are made on the test set. 

5. Steps 2 to 4 are repeated for another base model (say knn) resulting in another set 

of predictions for the train set and test set. 

6. The predictions from the train set are used as features to build a new model. 

7.This model is used to make final predictions on the test prediction set. 
 

b) Bagging: 
 

The idea behind bagging is combining the results of multiple models (for instance, all 

decision trees) to get a generalized result. Here’s a question: If you create all the models 

on the same set of data and combine it, will it be useful? There is a high chance that these 

models will give the same result since they are getting the same input. So how can we 

solve this problem? One of the techniques is bootstrapping. Bootstrapping is a sampling 

technique in which we create subsets of observations from the original dataset, with 

replacement. The size of the subsets is the same as the size of the original set. Bagging 

(or Bootstrap Aggregating) technique uses these subsets (bags) to get a fair idea of the 

distribution (complete set). The size of subsets created for bagging may be less than the 

original set. 
 

The three bagging models are: 
 

1. Bagged Decision Trees 
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2. Random Forest 

 
3. Extra Trees 

 
c) Boosting: 

Boosting is a sequential process, where each subsequent model attempts to correct the 

errors of the previous model. The succeeding models are dependent on the previous 

model. 

Types of Boosting Algorithms: 
 

1. AdaBoost 

2.GBM 

3.XGBM 

4.Light GBM 

d) Voting Ensemble 

Voting is one of the simplest ways of combining the predictions from multiple machine 

learning algorithms. It works by first creating two or more standalone models from your 

training dataset. A Voting Classifier can then be used to wrap your models and average 

the predictions of the sub-models when asked to make predictions for new data. The 

predictions of the sub-models can be weighted, but specifying the weights for classifiers 

manually or even heuristically is difficult. More advanced methods can learn how to best 

weight the predictions from sub models, 
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Training Our Model: 

 
Step1: Importing the libraries 

 

 
Step 2 : Importing dataset 
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Step 3: Check out the missing values 
 

 
 
 

Step 4: Replacing the null values with median value 
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Step 5: Checking for Duplicate data and Data Transformation 
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Step6: Detection and Removal of Outliers 
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Step 9: Splitting the dataset into Training and Test Set 
 
 

Step 7: Separating Dependent, Independent variables from the dataset. 

Step 8: Performing Label Encoding and Standard Scalar on the dataset 
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Step 10: Applying Logistic Regression 

 



Breast Cancer Diagnosis using Ensemble Techniques 

Gudlavalleru Engineering 21 

 

 

 
Step 11: Applying KNN 
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Step 12 : Applying Decision Tree 
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Step 13 : Applying Random Forest 
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Step 15: Applying SVM 
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Step 16: Applying Bagging ensemble models 
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Step 17: Applying Boosting ensemble models 

 
 

 

 
Step 18: Applying Voting Ensemble 
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Step 19: Applying Stacking 
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DATA PREPARATION: 

 
The Wisconsin Breast Cancer (original) datasets from the UCI Machine Learning 

Repository is used in this study. Breast-cancer-Wisconsin has 699 instances (Benign: 458 

Malignant: 241), 2 classes (65.5% malignant and 34.5% benign), and 11 integer-valued 

attributes.  The detailed  description  of the dataset  is  shown in  Table.  The  table provide 

details about the attribute, attribute type and range. As clearly visible from the table, all  

the features are real valued integers. 
 
 

SNo Attribute Type Range 

1 Sample code number Numeric id number 

2 Clump Thickness Numeric 1-10 

3 Uniformity of Cell Size Numeric 1-10 

4 Uniformity of Cell Shape Numeric 1-10 

5 Marginal Adhesion Numeric 1-10 

6 Single Epithelial Cell Size Numeric 1-10 

7 Bare Nuclei Numeric 1-10 

8 Bland Chromatin Numeric 1-10 

9 Normal Nucleoli Numeric 1-10 

10 Mitoses Numeric 1-10 
 

Table 3.3.1 
 

The following is the Description about the each attribute in the dataset: 

1. Clump Thickness: Assesses if cells are mono- or multi-layered. 
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2. Uniformity of Cell Size: Evaluates the consistency in size of the cells in the sample. 

3. Uniformity of Cell Shape: Estimates the equality of cell shapes and identifies marginal 

variances. 

4. Marginal Adhesion: Quantifies how much cells on the outside of the epithelial tend to 

stick together. 

5. Single Epithelial Cell Size: Relates to cell uniformity, determines if epithelial cells are 

significantly enlarged. 

6. Bare Nuclei: Calculates the proportion of the number of cells not surrounded by 

cytoplasm to those that are. 

7. Bland Chromatin: Rates the uniform "texture" of the nucleus in a range from fine to 

coarse. 

8. Normal Nucleoli : Determines whether the nucleoli are small and barely visible or 

larger, more visible, and more plentiful. 

9. Mitoses: Describes the level of mitotic (cell reproduction) activity. 
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CHAPTER-4 

RESULTS and DISCUSSION 

RESULTS AND DISCUSSIONS: 

• Our main goal going into this project was to predict breast cancer using various machine 

learning techniques. We predicted using Support Vector Machine (SVM), Logistic 

Regression, K-Nearest Neighbour (K-NN), Random Forest and Ensemble algorithms. 

• Out of 699 instances 458 where Benign and 241 where Malignant. The proposed model 

with Voting Ensemble technique provides the better result among all techniques like 

SVM, Logistic Regression, KNN, Random forest and other Ensemble models. 
 
 

 
ANALYSIS OF THE RESULT: 

 
 

• In this experiment, we considered different analyses to examine the with several 

classification and ensemble algorithms. 

• The following tables shows the comparison between different algorithms with different 

parameters like accuracy, Recall, precision, Error Rate and confusion Matrix. 
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Performance Evaluation: 

In the stability of the proposed method, the performance is measured and evaluated on 

datasets. Using the evaluation measures like precision, recall, accuracy, F-Measure, and 

kappa statistic, for classifying the results: 

• The precision is the ratio tp / (tp + fp) where tp is the number of true positives and 

fp the number of false positives. The precision is intuitively the ability of the 

classifier not to label as positive a sample that is negative. The best value is 1 and 

the worst value is 0. 

• The recall is the ratio tp / (tp + fn) where tp is the number of true positives and fn 

the number of false negatives. The recall is intuitively the ability of the classifier 

to find all the positive samples. The best value is 1 and the worst value is 0. 

• F1 score, also known as balanced F-score or F-measure. The F1 score can be 

interpreted as a weighted average of the precision and recall, where an F1 score 

reaches its best value at 1 and worst score at 0. The relative contribution of 

precision and recall to the F1 score are equal. The formula for the F1 score is F1 = 

2 * (precision * recall) / (precision + recall) 

• This function computes Cohen’s kappa , a score that expresses the level of 

agreement between two annotators on a classification problem. It is defined as k= 

(po-pe)/(1-pe). 

where po is the empirical probability of agreement on the label assigned to any 

sample (the observed agreement ratio), and pe is the expected agreement when 

both annotators assign labels randomly. pe is estimated using a per-annotator 

empirical prior over the class labels . 
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Comparison of different Efficiency parameters: 

 

 Precision Recall F-Measure Kappa 

statistics 

MAE RMS Roc_auc 

Logistic 

Regression 

0.97 1.00 0.98 0.87 0.029 0.029 0.906 

Decision Tree 0.99 1.00 0.99 0.96 0.0099 0.0099 0.968 

KNN 0.95 0.99 0.97 0.799 0.0495 0.0495 0.86 

Random forest 0.98 1.00 0.99 0.921 0.0198 0.0198 0.937 

SVM 0.99 1.00 0.99 0.961 0.0099 0.0099 0.968 

Table 4.3.1 
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CHAPTER -5 

CONCLUSION 

 
The diagnosis for early stage of breast cancer is necessary in challenges to the 

medical field. Incorporated data mining algorithms are obtained better accuracy. An 

important challenge in data mining and machine learning areas is to build accurate and 

computationally efficient classifiers for Medical applications. Thereby this paper  

proposed a combined method of outlier detection algorithm with classification model and 

Ensemble models. Throughout this three techniques are used such as data pre-processing, 

outlier detection and classification algorithms as well as Ensemble algorithm have been 

studied and the performance has evaluated using various measures. This method obtains  

an accuracy of 97% for BC dataset without Outliers based on the 10-fold cross validation 

technique. So, the overall conclusion observed that the combined algorithms have found  

to be more efficient for the diagnosis of breast cancer when compared to that of other 

methods. In conclusion, Voting Ensemble has proven its efficiency in Breast Cancer 

prediction and diagnosis and achieves the best performance in terms of precision. 
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Program Outcomes (POs) 
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fundamentals, and an engineering specialization to the solution of complex  

engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and  analyze 

complex engineering problems reaching substantiated conclusions using first  

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering  

problems and design system components or processes that meet the specified needs 
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knowledge of, and need for sustainable development. 



Breast Cancer Diagnosis using Ensemble Techniques 

Gudlavalleru Engineering 38 

 

 

 
8. Ethics: Apply ethical principles and commit to  professional  ethics  and 

responsibilities and norms of the engineering practice. 

9. Individual and team work:  Function effectively as an individual, and as a member  

or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering  activities  with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and  understanding  of  

the engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 
 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 



 

 

 
 
 

PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 
 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based 

on level of mapping as follows: 

 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 



Dogo Rangsang Research Journal 

ISSN : 2347-7180 

www.drsrjournal.com 

Vol-10 Issue-06 No. 11 June 2020 

Copyright ⓒ 2020 Authors P a g e | 87 UGC Care Group I Journal 

 

 

Breast Cancer Diagnosis using Ensemble Techniques 

Department of computer Science and Engineering 

Gudlavalleru Engineering College 

Medikonda Naga Sekhar Reddy1, Pasupulati Syamala2, Maddineedi Srinivasa Rao3 , 

Tokala Bala Anjali4, Satyala Narayana5 

1,2,3,4 Under Graduate Students at Gudlavalleru Engineering College, 5 Head of the 

Department of Computer Science and Engineering at Gudlavalleru Engineering College. 

 
Abstract: 

Breast cancer is the most dangerous cancers that lead women to death. Particularly in the 
developed countries it takes second leading place that increase the chance of death in women. It 
can be not easily diagnosed by the lab. It has difficult to identifying at the beginning stage. 
This cancer begins from breast and disseminate to other body parts. It has cured easily if it is 
identified at beginning stage. The correct classification of benign cancer can prevent from 
superfluous treatment for patients. This paper focused on diagnosis early stage of the breast 
cancer based on machine learning algorithms. The proposed method is as follows. Firstly, the 
Data Preprocessing is done where the outlier detection (OD) is used to detect the outliers from 
the cancer dataset and finally, diagnose the cancer is either benign or malignant using 
classification algorithm or Ensemble Algorithms using machine learning. The breast cancer 
dataset has been used to test the efficiency of the proposed method. This breast cancer research 
will help with a medical practitioner to diagnose the breast cancer and so that it helps to recover 
the patients. In this paper, different machine learning algorithms such as Support Vector  
Machine (SVM), Decision Tree (C4.5), k Nearest Neighbors (k-NN) and Ensemble Algorithms 
are compared for performance on the Wisconsin Breast Cancer (original) datasets. The main 
objective is to determine the righteousness in categorizing data regarding efficiency and viability 
of product for each algorithm in terms of accuracy, precision. Experimental results show that 
Voting Ensemble gives the highest accuracy (97%). Within a simulation environment every 
experiment is conducted using python. 

Keywords: Breast Cancer, Classification Algorithm, Outlier Detection, Ensemble Models. 
 

1. INTRODUCTION: 

Breast Cancer is the dangerous which affects women compared to all types of cancers. It 
has a malignant tumor which is formed by cause of the cells abnormal growth in the breast. The 
aim of the predictions has to assign the patients into the two classes either a “benign” or a 

“malignant”. In data mining applications, Prediction of a disease is the most challenging and 

interesting task. Detection and diagnosis of cancer at early stage has essential to rescue the 
human life. In 2012, the survey report of the data in 1.7 million women has affected by cancer. 
Nowadays the medical practitioners are unable to identify at early stage that impacts the death 
rate. Many different aspects are used for diagnosing breast Cancer as such as doctor’s opinion, a 

mammography and the study of pathology. Early stage of diagnosis has requirement for an 
accurate and the reliable method which can be used by practitioner to make a feature of benign 
breast cancer from the malignant without taking of surgical biopsy. Various methodologies in 
machine learning are used to diagnosis either the cancer cell is benign or malignant. Benign 
means non- cancerous or non-life menacing for humans, but malignant has a cancerous that leads 
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the patient in relation to death. Even though improving the technology however 20% of women 
died every year in the world. 

 
Breast cancer is a nonexistent element for a dominant part of the populace till someone we know 
experiences it. Health care is low on need and even in significant urban areas, screening is 
additionally an 'outsider' word for many people. So normally, this outcomes in many people 
introducing just when indicative, and on a normal, generally 'suggestive' malignant growths are 
stage 2B and past (noteworthy numbers in stages 3 and 4). In the West, a dominant part of breast 
diseases (read over 75%) present in stages 1 and 2, bringing about great endurance; and there is 
an ever-expanding number of patients giving mammography distinguished malignant growth, 
without any side effects. 

Information and Communication Technologies (ICT) are playing crucial role in cancer care. 
Large amount of data has progressed the size of information as well as making an incentive  
from it; Big data, that gets equal of information mining, business examination and business 
knowledge, has rolled out a major improvement in BI from revealing and choice to forecast 
results. Information mining and Machine Learning draws near, for example, applied to clinical 
science subjects rise quickly because of their elite in foreseeing results, lessening expenses of 
medication, advancing patients' wellbeing, improving medicinal services worth and quality and 
in settling on ongoing choice to spare individuals' lives. 

2. RELATED WORKS: 
 

A literature survey showed that there have been several studies on breast cancer using statistical 
approaches and artificial neural networks. Priya and Karthikeyan focus the diagnosis  of  
diabetes using classification techniques. In this work is to diagnostic the chance of diabetes in 
patients with correct classification of Diabetes. Three classification algorithms can be used to 
detect diabetes at an early stage [1]. Chen et al. has proposed SVM classifier based on a rough 
set and this method has achieved a high accuracy of classification in training and test partition 
[2]. Priya et al. has discussed on outlier detection in health care datasets based on to comparing 
different clustering algorithms [3]. Priya and Karthikeyan have focused to analyze the 
performance of outlier detection algorithm using feature bagging technique for health care 
application. Ensemble classifiers can be improving the overall performance and stability of data 
mining techniques effectively [4]. Nisihi et al. proposed a new method fuzzy logic combined 
with knowledge based system for breast cancer data set. Using Principle Component Analysis  
for data reduction and fuzzy rules CART is used for generation of knowledge based system. 
They have introduced a reasoning method based on fuzzy rule for classification [5]. Azar et al. 
has discussed classification algorithms with WBC data set. They have obtained that the PNN 
algorithm shows better result than MLP [6]. Fatima et al. discussed the Data Mining techniques 
has to gain its strength because of maintaining the capability of a huge amount of data has 
combined from many different sources and the background information are integrated [7]. Vikas 
Chaurasia and Saurabh Pal [8] look at the presentation standard of managed learning classifiers, 
for example, Naïve Bayes, SVM-RBF portion, RBF neural systems, Decision trees (J48) and 
straightforward CART; to locate the best classifier in malignant growth datasets. The test result 
shows that SVM RBF bit is more exact than different classifiers; it scores an exactness of 
96.84% in Wisconsin Breast Cancer (unique) datasets. Djebbari et al. [9] consider the impact of 
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ensemble of machine learning techniques to predict the survival time in breast cancer. Their 
method shows better precision on their breast disease informational index contrasting with past 
outcomes. S. Aruna and L. V Nandakishore [10], look at the exhibition of C4.5, Naïve Bayes, 
Support Vector Machine (SVM) and K-Nearest Neighbor (K-NN) to locate the best classifier in 
WBC. SVM ends up being the most precise classifier with an exactness of 96.99%. Angeline 
Christobel. Y and Dr Sivaprakasam[11], accomplish precision of 69.23% utilizing decision tree 
classifier (CART) in breast cancer datasets. The exactness of information mining calculations 
SVM, IBK, BF Tree is thought about by A. Pradesh[12]. The presentation of SMO shows a 
higher worth of contrasted and different classifiers. T.Joachims[13] arrives at a precision of 
95.06% with neuron fluffy procedures when utilizing Wisconsin Breast Cancer (unique)  
datasets. In this examination, a half and half strategy are proposed to upgrade the arrangement 
exactness of Wisconsin Breast Cancer (unique) datasets (95.96) with 10 overlay cross-approval. 
Liu Ya-Qin's, W. Cheng, and Z. Lu[14] investigated bosom malignancy information utilizing C5 
calculation with packing; by creating extra information for preparing from the first set utilizing 
mixes with redundancies to deliver multisets of similar size just like the first information; to 
anticipate bosom disease survivability. Delen et al. Lu[15] take 202,932 bosom malignant 
growth patients records, which then pre-arranged into two gatherings of "endure" (93,273) and 
"not endure" (109,659). The consequences of anticipating the survivability were in the scope of 
93% exactness. . Priya and Karthikeyan have proposed method that is used to identify data 
objects as outlier and outlier clusters in a dataset. This algorithm is based on mutual nearest 
neighbor graph clustering. Using this algorithm the outlier value factor can be found in the 
database and the outliers and outlier clusters are detected efficiently [16]. 

 
3. MATERIALS AND METHODS: 

 
i) Ensemble Algorithms: 

 
a) Stacking: Stacking is an ensemble learning technique that utilizes predictions from various 
models (for instance, decision tree, knn or svm) to manufacture another model. This model is 
utilized for making predictions on the test set. The following is a stage savvy clarification for a 
basic stacked group. 

 
b) Bagging: The idea behind bagging is consolidating the consequences of numerous models (for 
example, all decision trees) to get a summed up result. Here's an inquiry: If you make all the 
models on a similar arrangement of information and join it, will it be valuable? There is a high 
possibility that these models will give a similar outcome since they are getting similar info. So 
how might we take care of this issue? One of the strategies is bootstrapping. Bootstrapping is an 
inspecting method wherein we make subsets of perceptions from the first dataset, with 
substitution. The size of the subsets is equivalent to the size of the first set. Sacking (or Bootstrap 
Aggregating) method utilizes these subsets (packs) to get a reasonable thought of the circulation 
(complete set). The size of subsets made for stowing might be not exactly the first set. 
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c) Boosting: Boosting is a consecutive procedure, where each resulting model endeavors to 
address the blunders of the past model. The succeeding models are subject to the past model. 

d) Voting Ensemble: Voting is perhaps the most straightforward methods of joining the forecasts 
from numerous machine learning algorithms. It works by first making at least two independent 
models from your preparation dataset. A Voting Classifier would then be able to be utilized to 
wrap your models and normal the expectations of the sub-models when approached to make 
predictions for new information. The expectations of the sub-models can be weighted, yet 
indicating the loads for classifiers physically or even heuristically is troublesome. Further 
developed strategies can figure out how to best weight the forecasts from sub-models. 

3. Proposed Method: 

 
Initially, the Breast cancer data will be applied with data cleaning pre processing technique in 
which the missing in the dataset will be replaced with the median of that column .Later the 
Discretization is applied on the dataset to change over the persistent qualities into clear cut 
qualities utilizing Histogram Analysis since histogram examination doesn't utilize class data so it 
is a solo discretization method. Histograms parcel the qualities for a property into disjoint reaches 
called basins or containers. Later exceptions can be recognized utilizing the case plot technique. 
A crate plot is a strategy for graphically portraying gatherings of numerical information through 
their quartiles. 

 
Box plots may likewise have lines expanding vertically from the cases showing changeability 
outside the upper and lower quartiles, consequently the terms box-and-bristle plot and box-and- 
hair graph. Anomalies might be plotted as individual focuses. Presently we disclosure of 
anomalies should be possible utilizing Z-score. 

The Z-score is the marked number of standard deviations by which the estimation of a perception 
or information point is over the mean value of what is being recorded or estimated. The instinct 
behind Z-score is to depict any information point by finding their relationship with the Standard 
Deviation and Mean of the gathering of data points. The equation for ascertaining a z-score is z = 
(x-μ)/σ, where x is the crude score, μ is the populace mean, and σ is the populace standard 

deviation. While ascertaining the Z-score we re-scale and focus the information and search for 
information focuses which are excessively far from zero. These data points which are excessively 
far from zero will be treated as the anomalies. In the majority of the cases, an edge of 3 or - 3 is 
utilized for example on the off chance that the Z-score esteem is more prominent than or under 3 
or - 3 individually, that information point will be recognized as exceptions. Presently, expel or 
channel the exceptions and get the spotless information. This is done by removing the instance 
with z-score z>-3 and z 

Box plot utilizes the IQR technique to show information and exceptions (state of the information) 
however so as to get a rundown of a recognized anomaly, we should utilize the numerical 
equation and recover the anomaly information. The interquartile extend (IQR), likewise called the 
midspread or center half, or actually H-spread, is a proportion of factual scattering, being 
equivalent to the contrast somewhere in the range of 75th and 25th percentiles, or among upper 
and lower quartiles, IQR = Q3 − Q1. It is a proportion of the scattering like standard deviation or 
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difference however is substantially more hearty against anomalies. IQR is to some degree like Z- 
score as far as finding the appropriation of information and afterward keeping some limit to 
distinguish the anomaly. Much the same as Z-score we can utilize recently determined IQR score 
to sift through the anomalies by keeping just legitimate qualities. 

Later the Pre-processed data can applied on different classification (SVM, Logistic Regression, 
Decision Tree, Random forest, KNN) and Ensembles techniques (Boosting, Stacking, Bagging 
and Voting Ensemble) using 10-fold cross validation. In 10-fold cross-validation, the first 
example is arbitrarily partitioned into 10 equivalent size subsamples. Of the 10 subsamples, a 
solitary subsample is held as the approval information for testing the model, and the remaining 9 
subsamples are utilized as preparing information. The cross-validation process is then rehashed 
multiple times (the folds), with every one of the 10 subsamples utilized precisely once as the 
validated data. The 10 outcomes from the folds would then be able to be arrived at the midpoint 
of (or in any case joined) to deliver a solitary estimation. The benefit of this strategy is that all 
perceptions are utilized for both training and validating, and every perception is utilized for 
evaluated precisely once. 

 

Figure1: Architecture diagram 
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The Figure1 describe breast cancer dataset which is taken from UCI Machine learning 
Repository is consisting 699 instances and 10 columns. A dataset containing of mentioned 
dimensions is loaded. Data preprocessing methodology consisting of three techniques (Data 
Cleaning, Data Transformation, and Data Reduction) will be applied on the dataset. Now 
different classification (SVM, Logistic Regression, Decision Tree, Random forest, KNN) and 
Ensembles techniques (Boosting, Stacking, Bagging and Voting Ensemble) are applied on the 
pre processed data with 10 –fold validation and obtained the results. 

 
 

Algorithm: 

Input: The Breast Cancer data set. 

Output: Class variable either Benign or Malignant cancer with better accuracy 

Step1: Importing the libraries and dataset. 

Step2: Performing the Data Pre-processing i.e finding and replacing the missing values with the 
median. 

Step3: Performing the Data Transmission using the Discretization i.e transform a continuous- 
valued attribute to a categorical attribute. 
Step4: Applying the Outlier Detection algorithm for removing the outliers. 
Step 5: Next, the outlier detected dataset has been uploaded for analysis. 
Step 6: The classification algorithm and ensemble models has applied on the datasets. 

Step 7: Calculated accuracy of the algorithms using the 10-fold cross validation. 

 

4. RESULTS AND DISCUSSIONS: 

A. Environment: 

Several tools are developed for Data analysis. All assessments on the classifiers defined in this 
paper were run using libraries in Python. The libraries maintain a group of machine learning 
algorithms for the steps such as data preprocessing, classification, regression, clustering and 
association rules. It basically offers a well-defined framework for experimenters and for 
developers to build and test their models. 

B. Dataset Description 

 
The Wisconsin Breast Cancer (unique) datasets from the UCI Machine Learning Repository is 
utilized in this investigation. Breast cancer disease Wisconsin has 699 cases (Benign: 458 
Malignant: 241), 2 classes (65.5% threatening and 34.5% generous), and 10 whole number 
esteemed traits. 

The following is the Description about the each attribute in the dataset: 
1. Clump Thickness: Assesses if cells are mono- or multi-layered. 
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2. Uniformity of Cell Size: Evaluates the consistency in size of the cells in the sample. 
3. Uniformity of Cell Shape: Estimates the equality of cell shapes and identifies marginal 

variances. 
4. Marginal Adhesion: Quantifies how much cells on the outside of the epithelial tend to stick 

together. 
5. Single Epithelial Cell Size: Relates to cell uniformity, determines if epithelial cells are 

significantly enlarged. 
6. Bare Nuclei: Calculates the proportion of the number of cells not surrounded by cytoplasm to 

those that are. 
7. Bland Chromatin: Rates the uniform "texture" of the nucleus in a range from fine to coarse. 
8. Normal Nucleoli : Determines whether the nucleoli are small and barely visible or larger, 

more visible, and more plentiful. 
9. Mitoses: Describes the level of mitotic (cell reproduction) activity. 

 
C. Performance Evaluation: 

In the stability of the proposed method, the performance is measured and evaluated on datasets. 
Using the evaluation measures like precision, recall, accuracy, F-Measure, and kappa statistic, 
for classifying the results: 
• The precision is the proportion tp/(tp + fp) where tp is the quantity of true positives and fp 

the quantity of false positives. The precision is instinctively the capacity of the classifier not 
to mark as positive an example that is negative. The best value is 1 and the most noticeably 
worst value is 0. 

• The recall is the proportion tp/(tp + fn) where tp is the quantity of true positives and fn the 
quantity of false negatives. The recall is instinctively the capacity of the classifier to 
discover all the positive examples. The best worth is 1 and the most exceedingly worst 
value is 0. 

• F1 score, otherwise called adjusted F-score or F-measure. The F1 score can be deciphered as a 
weighted normal of the precision and recall, where a F1 score arrives at its best an incentive at 
the very least score at 0. The general commitment of precision and recall to the F1 score are 
equivalent. The equation for the F1 score is F1 = 2 * (precision * recall)/(precision + recall) 

• This capacity figures Cohen's kappa , a score that communicates the degree of 
understanding between two annotators on a characterization issue. It is characterized as k= 
(po-pe)/(1-pe). where po is the empirical probability of concurrence on the label alloted to 
any example (the watched understanding proportion), and pe is the expected agreement 
when the two annotators assigns labels arbitrarily. pe is evaluated utilizing a for each 
annotator experimental earlier over the class marks. 
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Figure 2: Comparison of different Efficiency parameters 

 

5. CONCLUSION: 
 

The diagnosis for early stage of breast cancer is necessary in challenges to the 
medical field. Incorporated data mining algorithms are obtained better accuracy. A 
significant test in information mining and AI regions is to assemble precise and 
computationally effective classifiers for Medical applications. Thereby this paper 
proposed a combined method of outlier detection algorithm with classification model 
and Ensemble models. Throughout this three techniques are used such as data pre- 
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processing, outlier detection and classification algorithms as well as Ensemble 
algorithm have been studied and the performance has evaluated using various  
measures. This method obtains an accuracy of 97% for BC dataset without Outliers 
based on the 10-fold cross validation technique. So, the overall conclusion observed 
that the combined algorithms have found to be more efficient for the diagnosis of  
breast cancer when compared to that of other methods. In conclusion, Voting Ensemble 
has proven its efficiency in Breast Cancer prediction and diagnosis and achieves the 
best performance in terms of precision. 
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ABSTRACT 

 
 

Currently, making a decision about when and where to open new restaurant outlets is 

subjective in nature based on personal judgement and development teams experience. This 

subjective data is difficult to extrapolate across geographies and cultures. Our supervised learning 

algorithm will construct complex features using simple features such as city that the restaurant is 

in, type of the restaurant (Food Court, Inline), Demographic data (population in any given area, 

age and gender distribution, development scales), Real estate data (front facade of the location, car 

park availability), and points of interest including schools, banks. Applying concepts of machine 

learning such as linear regression and random forest on these parameters, it will predict the annual 

revenue of a new restaurant which would help food chains to determine the feasibility of a new 

outlet. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION: 

 A new restaurant requires strategy and planning before making investment as well as a 

thorough analysis of existing market conditions. At present, restaurant business is one of the most 

profitable businesses, but also involves immense risk. Newly set up restaurants require large capital 

investment and operational costs. It states that, when the new outlet fails to break even, it closes in 

a short span of time, thereby incurring huge losses. Location of the new restaurant plays an 

important role in determining whether it will be successful.  

 Emerging trends in the restaurant market also play a vital role while designing the 

business plan. It is imperative for restaurateurs to understand the likes and dislikes of the 

customers. Since, location is an important factor in determining success, a thorough analysis of the 

location needs to be performed before the investment is made. When an investor wants to open a 

new restaurant in a city, he/she is unsure of the area in the city to invest in. Opportunities for new 

restaurants in various regions can be established based on the information about already existing 

restaurants in the region. To solve the above stated problem the proposed system intends to explore 

factors that determine the success rate of a restaurant by creating an application that accepts various 

attributes of the new restaurant as an input, analyses them against various attributes of gathered 

existing restaurants in an already created data set, and provides the investor with a location that 

may be suitable for his/her venture. We aim to design an automated system to determine location 

suitable for the establishment of a restaurant business by applying concepts of Random Forest, 

linear and multi linear regression algorithms. The primary objective of the proposed system is to 

help investors make an informed and optimal decision about selecting a location for their restaurant 

business before opening a new outlet in the city, which would help investors take calculated risk. 
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1.2 OBJECTIVES OF THE PROJECT: 

 The main objective of the project is to predict the revenue of the restaurant. 

 Highlighting the main variables/factors influencing revenue. 

 To build prediction models various Machine Learning algorithms are used, evaluate the 

accuracy and performance of prediction models. 

 finding out the best model for business case & providing executive summary 

 The primary objective of Restaurant Revenue Prediction using Machine Learning is to 

help restaurants make a more informed and optimal decision about opening new outlets. 

 It aims to find an algorithmic model to increase the effectiveness of 

investments in new restaurants. 

 

1.3 PROBLEM STATEMENT : 

New restaurant outlets incur huge time and capital investments to establish. When the new 

outlet fails to break even, the restaurant closes within a short time and operating losses are 

incurred. Finding an algorithmic model to increase the return on investments in new restaurant sites 

would facilitate businesses to direct their investments in other important business areas, like 

innovation, and training for new employees. The problem can be defined as: design an automated 

approach to decide the task environment for new restaurant by applying concepts of and Random 

Forest, Linear regression and Multi linear regression on certain parameters, it will predict the 

annual revenue of a new restaurant outlet which would help food chains to determine its 

feasibility .TFI had organized a competition on Kaggle for prediction of restaurant’s revenue. 

There are 100,000 regional locations for which revenue needs to be predicted depending upon 

various data fields mentioned in database. The main purpose of this project is to predict revenue of 

the restaurants in the given test dataset from the already established restaurant data by using 

Machine Learning Algorithms. 
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CHAPTER 2 

LITERATURE REVIEW 

Literature review is the documentation of a comprehensive survey of the published and 

unpublished work from secondary sources of data in the areas of specific interest to the research 

[1]. This chapter reviews the work done in the field of interest identified since 1983. The period for 

this research is purposively selected so as to ensure that the technology under review i.e. Machine 

learning; has had sufficient time to prove its usefulness in prediction and in ensuring its use brings 

positive results to organizations. 

Labovitz (2003) stated that machine learning aims to add value to business organizations by 

applying highly rigorous statistical analysis to large masses of data in an effort to extract 

meaningful trends and relationships that are often hidden by the sheer volume and arrangement of 

the data. It further supports the transformation of data into information, knowledge and wisdom. 

This is a vital point to organizations who wish to make use of their data to establish a competitive 

advantage in their industries [2]  

Mont and Plepys (2003) examined a great variety of methods for understanding and 

evaluating the consumer’s acceptance and satisfaction in different disciplines. They surveyed a 

range of tools for measuring and evaluating customer satisfaction using interviews, observations, 

and psychographic portrait of customers. They came up with some important benefits and 

drawbacks but both the research models and tools were found to be useful for product service 

systems applications [3].  

Rosset and Neumann (2003) discussed in their paper, both theoretically and empirically, the 

optimal use of “customer value” in all phases of data analysis like model training, model evaluation 

and scoring stages. They have taken a concrete example, considering the problem of churn analysis 

in telephony where the task is to predict whether or not a customer will disconnect and switch to a 

competitor [4]. 

Olsen et al. (1983) first attempted to predict business failure in the restaurant industry. In 

their study, 7 failed restaurant firms were compared with 12 non-failed, using a graph analysis of 

financial ratios rather than sophisticated models. Later, Multivariate Discriminant Analysis (MDA) 

and logit analysis have become popular tools for financial distress prediction (Dimitras et al., 

1996). Using logistic regression analysis, Cho (1994) extensively investigated business failure in 

the hospitality industry. Defining failure as a firm with 3 or more years of consecutive negative net 
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income, he developed logistic regression models for predicting restaurant and hotel failures, 

respectively.[5] 

Gu and Gao (2000) predicted business failure of hospitality firms by using financial ratios 

and multivariate discriminant analysis (MDA). They developed a failure prediction model for 

hospitality firms using a combined sample of hotels and restaurants that went bankrupt between 

1987 and 1996. However, these methods suffer from the disadvantages associated with parametric 

and distribution-dependent approaches (Dragos et al., 2008).[6] Drawbacks to MDA are the 

assumptions of normally distributed independent variables (Balcaen and Ooghe, 2006), whereas the 

shortcomings of logit analysis are the assumptions of the variation homogeneity of data (Lee et al., 

2006) and the sensitivity to multicollinearity (Doumpos and Zopounidis, 1999). It is well known 

that these assumptions are incompatible with the complex nature of business growth (Lacher et al, 

1995).[7] Consequently, with the emergence of data mining, machine learning algorithms such as 

random forests (RF) and artificial neural networks (ANN) have been used in an attempt to 

overcome the above mentions limitations in MDA and logit (Kim and Upnejy, 2014).[8]  

ANN models have been proposed as an attractive alternative because they are robust to 

some of these assumptions and do not require a priori specification of the functional relationship 

between the variables (Jain and Nag, 1997).[9] Various studies report that ANNs models achieve 

better prediction results than traditional statistical techniques (Lacher et al., 1995; Etheridge et al., 

2000; Bloom, 2004). [10] 

For instance, Zhang et al. (1999) provide a comprehensive review of ANN applications for 

bankruptcy prediction. However, although many of previous studies report that ANNs models can 

produce better prediction results than logistic regressions, ANNs do not always result in superior 

predictive performance, leading to inconclusive outcomes when comparing these two models 

(Boritz et al., 1995). Thus further studies in the direction of model comparison is needed. Another 

technique widely applied in various business-related research fields includes decision trees (DT) 

and their ensemble variations such as random forests (RF). For instance, Gepp et al. (2010) 

assessed the performance of the DT model for business failure prediction. They compared the 

prediction accuracy between the DT model and MDA based on Frydman et al.'s(1985) cross-

sectional dataset during the period from 1971 to 1981 and included 20 financial variables to ensure 

the validity of comparisons with their research. They concluded that DT models show better 

predictive power than MDA.[11]  
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Li et al. (2010) demonstrated the applicability of the DT model in the area of business 

failure prediction and compared the predictive performance with four other classification methods 

including MDA, logit, kNN, and SVM. They predicted short-term business failure of Chinese listed 

companies on Shanghai Stock Exchanges. They used 135 pairs of companies in failure and healthy 

conditions and concluded that the predictive performance of DT models outperformed the other 

models for short-term business failure prediction. Another recent and more application oriented 

study conducted by Ozgulbas and Koyuncugil (2012) proposed an early warning system based on 

DT-algorithms for SMEs to detect risk profiles. The proposed system uses financial data to identify 

risk indicators and early warning signs, and create risk profiles for the classification of SMEs into 

different risk levels.[12] 

In summary, despite the wide use of ANN, DT and RF in various research fields and 

industries for predictive modelling, the use of these models in the hospitality research is very 

scarce. Moreover, there have been no previous studies that employed ANNs to predict the growth 

of restaurants.[13] 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

In our model we are using regression algorithms. The idea of Classification Algorithms is 

pretty simple. You predict the target class by analyzing the training dataset. This is one of the most, 

if not the most essential concept you study when you learn Data Science. Regression 

algorithms predict the output values based on input features from the data fed in the system  

 

Fig 1:Architecture of our model 

 

The Regression algorithms we are considering for our model are  

 Linear Regression 

 Multi Linear Regression 

 Polynomial Regression 

 Random Forest 
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3.1.1 Linear Regression: 

This is one of the most common and interesting type of Regression technique. Here we 

predict a target variable Y based on the input variable X. A linear relationship should exist between 

target variable and predictor and so comes the name Linear Regression. 

Consider predicting the salary of an employee based on his/her age. We can easily identify 

that there seems to be a correlation between employee’s age and salary (more the age more is the 

salary). The hypothesis of linear regression is 

   

 

Y represents salary, X is employee’s age and a and b are the coefficients of the equation. So 

in order to predict Y (salary) given X (age), we need to know the values of a and b (the model’s 

coefficients).  

 

Fig 2:Linear Regression Example 
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While training and building a regression model, it is these coefficients which are learned 

and fitted to training data. The aim of the training is to find the best fit line such that cost function 

is minimized. The cost function helps in measuring the error. During the training process, we try to 

minimize the error between actual and predicted values and thus minimizing the cost function. 

In the figure, the red points are the data points and the blue line is the predicted line for the 

training data. To get the predicted value, these data points are projected on to the line. 

To summarize, our aim is to find such values of coefficients which will minimize the cost 

function. The most common cost function is Mean Squared Error (MSE) which is equal to the 

average squared difference between an observation’s actual and predicted values. The coefficient 

values can be calculated using the Gradient Descent approach which will be discussed in detail in 

later articles. To give a brief understanding, in Gradient descent we start with some random values 

of coefficients, compute the gradient of cost function on these values, update the coefficients and 

calculate the cost function again. This process is repeated until we find a minimum value of cost 

function. 

 

Advantages of Linear Regression: 

 

1. Linear Regression performs well when the dataset is linearly separable. We can use it to find the 

nature of the relationship among the variables. 

2. Linear Regression is easier to implement, interpret and very efficient to train.  

3. Linear Regression is prone to over-fitting but it can be easily avoided using some dimensionality 

reduction techniques, regularization (L1 and L2) techniques and cross-validation. 

 

Disadvantages of Linear Regression: 

 

1. Main limitation of Linear Regression is the assumption of linearity between the dependent 

variable and the independent variables. In the real world, the data is rarely linearly separable. It 

assumes that there is a straight-line relationship between the dependent and independent variables 

which is incorrect many times. 

 

2. Prone to noise and overfitting: If the number of observations are lesser than the number of 
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features, Linear Regression should not be used, otherwise it may lead to overfit because is starts 

considering noise in this scenario while building the model. 

 

3. Prone to outliers: Linear regression is very sensitive to outliers (anomalies). So, outliers should 

be analyzed and removed before applying Linear Regression to the dataset. 

 

4. Prone to multicollinearity: Before applying Linear regression, multicollinearity should be 

removed (using dimensionality reduction techniques) because it assumes that there is no 

relationship among independent variables. 

 

3.1.2 :Multi Linear Regression: 

Multiple linear regression (MLR), also known simply as multiple regression, is a statistical 

technique that uses several explanatory variables to predict the outcome of a response variable. The 

goal of multiple linear regression (MLR) is to model the linear relationship between the 

explanatory (independent) variables and response (dependent) variable. 

In essence, multiple regression is the extension of ordinary least-squares 

(OLS) regression that involves more than one explanatory variable. 

 

The Formula for Multiple Linear Regression Is 

yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

where, for i=n observations: 

yi=dependent variable 

xi=explanatory variables 

β0=y-intercept (constant term) 

βp=slope coefficients for each explanatory variable 

ϵ=the model’s error term (also known as the residuals) 

 

A simple linear regression is a function that allows an analyst or statistician to make predictions 

about one variable based on the information that is known about another variable. Linear regression 

can only be used when one has two continuous variables—an independent variable and a 

dependent variable. The independent variable is the parameter that is used to calculate the 
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dependent variable or outcome. A multiple regression model extends to several explanatory 

variables. 

The multiple regression model is based on the following assumptions: 

 There is a linear relationship between the dependent variables and the independent 

variables. 

 The independent variables are not too highly correlated with each other. 

 yi observations are selected independently and randomly from the population. 

 Residuals should be normally distributed with a mean of 0 and variance σ. 

The coefficient of determination (R-squared) is a statistical metric that is used to measure how 

much of the variation in outcome can be explained by the variation in the independent variables. 

R2 always increases as more predictors are added to the MLR model even though the predictors 

may not be related to the outcome variable. 

R2 by itself can't thus be used to identify which predictors should be included in a model and which 

should be excluded. R2 can only be between 0 and 1, where 0 indicates that the outcome cannot be 

predicted by any of the independent variables and 1 indicates that the outcome can be predicted 

without error from the independent variables. 

When interpreting the results of a multiple regression, beta coefficients are valid while holding all 

other variables constant ("all else equal"). The output from a multiple regression can be displayed 

horizontally as an equation, or vertically in table form. 

Advantages of Multiple Regression: 

 There are two main advantages to analyzing data using a multiple regression model. The 

first is the ability to determine the relative influence of one or more predictor variables to 

the criterion value. The real estate agent could find that the size of the homes and the 

number of bedrooms have a strong correlation to the price of a home, while the proximity to 

schools has no correlation at all, or even a negative correlation if it is primarily a retirement 

community. 
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 The second advantage is the ability to identify outliers, or anomalies. For example, while 

reviewing the data related to management salaries, the human resources manager could find 

that the number of hours worked, the department size and its budget all had a strong 

correlation to salaries, while seniority did not. Alternatively, it could be that all of the listed 

predictor values were correlated to each of the salaries being examined, except for one 

manager who was being overpaid compared to the others. 

 

 

Disadvantages of Multiple Regression: 

 Any disadvantage of using a multiple regression model usually comes down to the data 

being used. Two examples of this are using incomplete data and falsely concluding that a 

correlation is a causation. 

 When reviewing the price of homes, for example, suppose the real estate agent looked at 

only 10 homes, seven of which were purchased by young parents. In this case, the 

relationship between the proximity of schools may lead her to believe that this had an effect 

on the sale price for all homes being sold in the community. This illustrates the pitfalls of 

incomplete data. Had she used a larger sample, she could have found that, out of 100 homes 

sold, only ten percent of the home values were related to a school's proximity. If she had 

used the buyers' ages as a predictor value, she could have found that younger buyers were 

willing to pay more for homes in the community than older buyers. 

 In the example of management salaries, suppose there was one outlier who had a smaller 

budget, less seniority and with fewer personnel to manage but was making more than 

anyone else. The HR manager could look at the data and conclude that this individual is 

being overpaid. However, this conclusion would be erroneous if he didn't take into account 

that this manager was in charge of the company's website and had a highly coveted skillset 

in network security. 
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3.1.3 Random Forest: 

Random forest is a supervised learning algorithm. It can be used both for classification and 

regression. It is also the most flexible and easy to use algorithm. A forest is comprised of trees. It is 

said that the more trees it has, the more robust a forest is. Random forests creates decision trees on 

randomly selected data samples, gets prediction from each tree and selects the best solution by 

means of voting. It also provides a pretty good indicator of the feature importance. 

Random forest has a variety of applications, such as recommendation engines, image 

classification and feature selection. It can be used to classify loyal loan applicants, identify 

fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, which selects 

important features in a dataset. 

The Random Forest is a model made up of many decision trees.Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key concepts 

that gives it the name random: 

 Random sampling of training data points when building trees 

 Random subsets of features considered when splitting nodes 

Random sampling of training observations : 

 When training, each tree in a random forest learns from a random sample of the data points. 

 The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

 The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

 At test time, predictions are made by averaging the predictions of each decision tree. 

Random subsets of features for splitting nodes : 

 The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 
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 Generally this is set to sqrt(n_features) for classification meaning that if there are 16 features, at 

each node in each tree, only 4 random features will be considered for splitting the node. 

 The random forest can also be trained considering all the features at every node as is common in 

regression. These options can be controlled in the Scikit-Learn Random Forest implementation. 

How Random Forest algorithm works : 

There are two stages in Random Forest algorithm, one is random forest creation, the other is to 

make a prediction from the random forest classifier created in the first stage. The whole process is 

shown below, and it’s easy to understand using the figure. 

Here the author firstly shows the Random Forest creation pseudocode: 

1. Randomly select “K” features from total “m” features where k << m 

2. Among the “K” features, calculate the node “d” using the best split point 

3. Split the node into daughter nodes using the best split 

4. Repeat the a to c steps until “l” number of nodes has been reached 

5. Build forest by repeating steps a to d for “n” number times to create “n” number of trees 

There are many algorithms there to build a decision tree. They are 

1. CART (Classification and Regression Trees) — This makes use of Gini impurity as metric. 

2. ID3 (Iterative Dichotomiser 3) — This uses entropy and information gain as metric. 

In this article, I will go through ID3. Once you got it it is easy to implement same using CART. 
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Classification using ID3 algorithm : 

Decision tree builds regression or classification models in the form of a tree structure. It breaks 

down a dataset into smaller and smaller subsets while at the same time an associated decision tree 

is incrementally developed. The final result is a tree with decision nodes and leaf nodes. A decision 

node (e.g., Outlook) has two or more branches (e.g., Sunny, Overcast and Rainy), each 

representing values for the attribute tested. Leaf node (e.g., Hours Played) represents a decision on 

the numerical target. The topmost decision node in a tree which corresponds to the best predictor 

called root node. Decision trees can handle both categorical and numerical data. 

 

 

                                           Fig 3:Decision tree Example 

Decision Tree Algorithm 

The core algorithm for building decision trees called ID3 by J. R. Quinlan which employs a top-

down, greedy search through the space of possible branches with no backtracking. The ID3 

algorithm can be used to construct a decision tree for regression by replacing Information Gain 

with Standard Deviation Reduction. 

Standard Deviation 

A decision tree is built top-down from a root node and involves partitioning the data into subsets 

that contain instances with similar values (homogenous). We use standard deviation to calculate the 

homogeneity of a numerical sample. If the numerical sample is completely homogeneous its 

standard deviation is zero. 
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a) Standard deviation for one attribute: 

 

  

Standard Deviation (S) is for tree building (branching). 

Coefficient of Deviation (CV) is used to decide when to stop ;nbranching. We can use Count (n) as 

well. 

Average (Avg) is the value in the leaf nodes. 

b) Standard deviation for two attributes (target and predictor): 

 

 

 



 Restaurant Revenue Prediction 

 

Gudlavalleru Engineering College        Page | 16 

 

 

Standard Deviation Reduction 

The standard deviation reduction is based on the decrease in standard deviation after a dataset is 

split on an attribute. Constructing a decision tree is all about finding attribute that returns the 

highest standard deviation reduction (i.e., the most homogeneous branches). 

Step 1: The standard deviation of the target is calculated.  

Standard deviation (Hours Played) = 9.32 

Step 2: The dataset is then split on the different attributes. The standard deviation for each branch is 

calculated. The resulting standard deviation is subtracted from the standard deviation before the 

split. The result is the standard deviation reduction.  
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Step 3: The attribute with the largest standard deviation reduction is chosen for the decision node.  

 

 

Step 4a: The dataset is divided based on the values of the selected attribute. This process is run 

recursively on the non-leaf branches, until all data is processed. 

          

 

In practice, we need some termination criteria. For example, when coefficient of deviation (CV) for 

a branch becomes smaller than a certain threshold (e.g., 10%) and/or when too few instances (n) 

remain in the branch (e.g., 3).  
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Step 4c: However, the "Sunny" branch has an CV (28%) more than the threshold (10%) which 

needs further splitting. We select "Windy" as the best best node after "Outlook" because it has the 

largest SDR.  
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Because the number of data points for both branches (FALSE and TRUE) is equal or less than 3 we 

stop further branching and assign the average of each branch to the related leaf node. 

 

 
Step 4d: Moreover, the "rainy" branch has an CV (22%) which is more than the threshold (10%). 

This branch needs further splitting. We select "Windy" as the best best node because it has the 

largest SDR.  
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Because the number of data points for all three branches (Cool, Hot and Mild) is equal or less than 

3 we stop further branching and assign the average of each branch to the related leaf node. 

 

                                   Fig 4:Final Decision Tree 

When the number of instances is more than one at a leaf node we calculate the average as the final 

value for the target. 

Advantages of Random Forest: 

1. Random forest is based on the bagging algorithm and uses Ensemble Learning technique. It 

creates as many trees on the subset of the data and combines the output of all the trees. In 

this way it reduces overfitting problem in decision trees and also reduces the variance and 

therefore improves the accuracy 

2. Random Forest can be used to solve both classification as well as regression problems.It 

works well with both categorical and continuous variables. 

3. Random Forest can automatically handle missing values. 

4. No feature scaling required: No feature scaling (standardization and normalization) required 

in case of Random Forest as it uses rule based approach instead of distance calculation. 

5. Handles non-linear parameters efficiently: Non linear parameters don't affect the 

performance of a Random Forest unlike curve based algorithms. So, if there is high non-

linearity between the independent variables, Random Forest may outperform as compared 

to other curve based algorithms. 

6. Random Forest can automatically handle missing values.It is usually robust to outliers and 

can handle them automatically. 
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7. Random Forest algorithm is very stable. Even if a new data point is introduced in the 

dataset, the overall algorithm is not affected much since the new data may impact one tree, 

but it is very hard for it to impact all the trees. 

8. Random Forest is comparatively less impacted by noise. 

Disadvantages of Random Forest : 

1. Complexity: Random Forest creates a lot of trees (unlike only one tree in case of decision tree) 

and combines their outputs. By default, it creates 100 trees in Python sklearn library. To do so, this 

algorithm requires much more computational power and resources. On the other hand decision tree 

is simple and does not require so much computational resources. 

2. Longer Training Period: Random Forest require much more time to train as compared to 

decision trees as it generates a lot of trees (instead of one tree in case of decision tree) and makes 

decision on the majority of votes. 

 

Applications of Random Forest : 

 For the application in banking, Random Forest algorithm is used to find loyal customers, which 

means customers who can take out plenty of loans and pay interest to the bank properly, and 

fraud customers, which means customers who have bad records like failure to pay back a loan 

on time or have dangerous actions. 

 For the application in medicine, Random Forest algorithm can be used to both identify the 

correct combination of components in medicine, and to identify diseases by analyzing the 

patient’s medical records. 

 For the application in the stock market, Random Forest algorithm can be used to identify a 

stock’s behavior and the expected loss or profit. 

 

 

 

 

 



 Restaurant Revenue Prediction 

 

Gudlavalleru Engineering College        Page | 22 

 

 

3.1.4 Polynomial Regression: 

                Polynomial Regression is a form of linear regression in which the relationship between 

the independent variable x and dependent variable y is modeled as an nth degree polynomial. 

Polynomial regression fits a nonlinear relationship between the value of x and the corresponding 

conditional mean of y, denoted E(y |x) 

Why Polynomial Regression: 

 There are some relationships that a researcher will hypothesize is curvilinear. Clearly, such 

type of cases will include a polynomial term. 

 Inspection of residuals. If we try to fit a linear model to curved data, a scatter plot of 

residuals (Y axis) on the predictor (X axis) will have patches of many positive residuals in 

the middle. Hence in such situation it is not appropriate. 

 An assumption in usual multiple linear regression analysis is that all the independent 

variables are independent. In polynomial regression model, this assumption is not satisfied. 

Uses of Polynomial Regression: 

These are basically used to define or describe non-linear phenomenon such as: 

 Growth rate of tissues. 

 Progression of disease epidemics 

 Distribution of carbon isotopes in lake sediments 

The basic goal of regression analysis is to model the expected value of a dependent variable y in 

terms of the value of an independent variable x. In simple regression, we used following equation – 

                                     y = a + bx + e 

Here y is dependent variable, a is y intercept, b is the slope and e is the error rate. 

In many cases, this linear model will not work out For example if we analyzing the production of 

chemical synthesis in terms of temperature at which the synthesis take place in such cases we use 

quadratic model 

                                    y = a + b1x + b2^2 + e 

Here y is dependent variable on x, a is y intercept and e is the error rate. 

In general, we can model it for nth value. 

                                   y = a + b1x + b2x^2 +....+ bnx^n 
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Since regression function is linear in terms of unknown variables, hence these models are linear 

from the point of estimation. 

Hence through Least Square technique, let’s compute the response value that is y. 

Advantages of using Polynomial Regression: 

 Polynomial provides the best approximation of the relationship between the dependent and 

independent variable. 

 A Broad range of function can be fit under it. 

 Polynomial basically fits a wide range of curvature. 

Disadvantages of using Polynomial Regression 

 The presence of one or two outliers in the data can seriously affect the results of the 

nonlinear analysis. 

 These are too sensitive to the outliers. 

 In addition, there are unfortunately fewer model validation tools for the detection of outliers 

in nonlinear regression than there are for linear regression.  
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3.2 IMPLEMENTATION: 

Step1: Importing the libraries 

 

- NumPy package is used to perform different Mathematical operations.  

- Pandas provide an easy way to create, manipulate and wrangle the data.  

-Matplotlib is a plotting library for the Python programming language. 

-Seaborn is for easy data visualization 

Step 2 : Importing dataset 

 

Step 3: Check out the missing values 
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Step 4: Heat Map of our model for easy data visualization 

  

Step 5: Performing LabelEncoding on the dataset 

 

Step 6: Splitting the dataset into Training and Test Set  
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Step 7: Applying Random Forest 

 

 

 

Step 8: Applying Linear Regression 
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Step 9: Applying Multi linear Regression 

 

 

 

Step 10: Applying polynomial linear Regression 

 

 

 

Step 11: Plotting accuracy 
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3.3 DATA PREPARATION: 

The data are collected from Kaggle and it predicts revenue of the restaurant based on given 

attributes. The data set has fourteen attributes which predicts the revenue of the restaurant. The 

attributes description is given below. Based on data types the attributes are given. The data set is 

built on Both  Numerical and Nominal data types. In our project dataset contains the attribute  such 

as Id,City Group,Type,P1,P2,P3,P4,P5,P6,P7,P8,P9,P10. This dataset consists of 1096 restaurants 

data. The dataset consist of 624 big cities and 472 others. The detailed description of the dataset is 

shown in Table. The table provide details about the attribute and attribute type. As clearly visible 

from the table, all the features except city group and type are real valued integers. The feature city 

group and type are converted to numeric value (0 and 1) in the data pre-processing step.  

    

Table 1 Dataset description 

   

NO                         ATTRIBUTES ATTRIBUTE TYPE 

      1. Id Numeric 

      2. City Group Nominal 

      3. Type Nominal 

      4. P1 Numeric 

      5. P2 Numeric 

      6. P3 Numeric 

      7. P4 Numeric 

      8. P5 Numeric 

      9. P6 Numeric 

     10. P7 Numeric 

     11. P8 Numeric 

     12. P9 Numeric 

     13. P10 Numeric 

     14. revenue Numeric 
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Table 2:Original Dataset 

 

 

 

All of the rows are used for predicting the Restaurant Revenue Prediction. Based on Some factors, 

we are predicting the revenue.  

The factors to predict the revenue :- 

Id : Restaurant id.  

City Group: Type of the city. Big cities, or Others.  

Type: Type of the restaurant. FC: Food Court, IL: Inline 

P1, P2 –P10: There are three categories of these obfuscated data. Demographic data are gathered 

from third party providers with GIS systems. These include population in any given area, age and 

gender distribution, development scales. Real estate data mainly front facade of the location, car 

park availability. Commercial data mainly include the existence of points of interest including 

schools, banks. 

Revenue: The revenue column indicates a (transformed) revenue of the restaurant in a given year 

and is the target of predictive analysis. 
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CHAPTER 4 

   RESULTS AND DISCUSSION 

4.1 RESULTS AND DISCUSSIONS: 

 Our main goal going into this project was to predict the revenue of the restaurant using 

various machine learning techniques. We predicted using Random Forest, Linear 

Regression, Multi linear Regression and Polynomial Linear Regression. All of them 

predicted with better results.  

 The proposed model with Random Forest technique provides the better result among all 

techniques (Linear Regression, Multi Linear Regression ,Polynomial Linear Regression) 

which shown in given below Fig. 

 

                           

 

4.2  ANALYSIS OF THE RESULT: 

  In this experiment, we considered different analyses to examine the machine learning 

classifier for the regression of revenue of the restaurant dataset. In terms of accuracy, LR 

achieved the accuracy of 10% and ML achieved 10%. According to compare these 

measurement criteria Random Forest Regression technique is more effective than the other 

classifiers for predicting revenue of the restaurant. 
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 Figure shows the Parameter P1 vs revenue Graph. On the x-axis side we have taken P1.On 

y-axis side we have taken revenue.By plotting these two parameters we know the revenue 

of the restaurant for particular parameter. 

 

 

The model that gave the maximum accuracy for the test data was Random Forest. The system will 

predict the revenue of the restaurant based on the trained model. A picture of the developed output 

is shown below Fig. 
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CHAPTER 5 

            CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

One of the models we are focusing on is random forest. Random forests are promising 

because they have desirable characteristics, such as running efficiently on large datasets and 

flexibility, having been used effectively for a variety of applications. A random forest is an 

ensemble of decision trees created using random variable selection and bootstrap aggregating 

(bagging). What this means is that first a group of decision trees are created. For each individual 

tree, a random sample with replacement of the training data is used for training. Also, at each node 

of the tree, the split is created by only looking at a random subset of the variables. The prediction is 

made by averaging the predictions of all the individual trees. Random forests can also provide an 

error estimate, called the out-of-bag error. This is computed by feeding the individual trees cases 

that they have not seen. The training data that was not included in the bootstrap sample for a given 

tree is fed through that tree, and a prediction is made. The results of doing this for all trees are 

computed, and for each sample (row) an out of bag estimate are created by taking the mean of the 

results of all the trees. Thus, the concept of prediction system for future revenues of new 

restaurants can be developed. Random forest and Linear regression were used to predict the annual 

revenue. Using this, a reference can be provided to aid human judgement and operational losses 

can be minimized for food chains. 

 

5.2 FUTURE SCOPE: 

 The future scope of this project is the number of features about existing restaurants of 

different areas in a city and analyses them to predict appropriate location for better success of the 

new restaurant. This makes it an important aspect to be considered, before making a large 

investment in a new venture at an unknown place. Such analysis is essential part of planning before 

establishing a venture like that of a restaurant. Lot of researches has been made on factors which 

affect sales and market in restaurant industry. Various factors have been analyses to improve 

customer satisfaction levels. Based on that further may predict the best suitable location for setting 

up a new restaurant. Thus, it provides a platform to the user which helps in choosing a location for 

establishing the new restaurant. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru  
 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions., component, or software 

to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

       

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

Mapping Table 

CS1537 : MAIN PROJECT  

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 
  

PSO 

1 

PSO 

2 

CO1 3 3 1         2 2 2       1 1 

CO2 3 3 3 3 3     2 2 2   1   3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2     3   

CO4 2   1   3       3 3 2 2   2 2 

  

 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

     based on level of mapping as follows: 

 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) mapped 
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Abstract 

 

Data mining is the process of analyzing data from different perspectives and 

summarizing it into important information so as to identify hidden patterns from a large data set. 

Educational Data Mining (EDM) is an emerging discipline, concerned with data from academic 

field to develop various methods and to identify unique patterns which will help to explore 

student’s academic performance. EDM can be considered as learning science, as well as an feature 

of data mining. 

Assessing students learning process is a very complex issue .Education Data mining 

helps in predicting students’ performance in order to recommend improvements in academics. The 

past several decades have witnessed a rapid growth in the use of data and knowledge mining as a 

tool by which academic institutions extract useful unknown information in the student result 

repositories in order to improve students’ learning processes .The main objective of this project is 

prediction of student’s performance based on random forest classification technique using tools 

such as WEKA , ORANGE and scikit-learn libraries in python . 
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CHAPTER-I 

INTRODUCTION 

1.1 INTRODUCTION: 

The student’s performance prediction is an important part in education system. In recent 

years due to the rapid development of technology the amount of data has been growing 

tremendously in all areas. The need of discovering novel and most useful information from these 

large amounts of data has also grown. With the advent of data mining, different mining 

techniques have been applied in different application domains, such as, Education, banking, 

retail sales, bioinformatics, and Telecommunications. To extract useful information to fulfill the 

needs of the industry. With the enormous amount of data stored in files, databases, and other 

repositories, it is increasingly important, though not necessary, to develop a powerful means for 

analysis as well as interpretation of such data and for the extraction of interesting knowledge that 

could help in decision-making. It is intended to obtain meaningful and valuable information that 

is not previously known from these data by applying data mining techniques . One of the 

significant facts in higher learning institutions is the explosive growth of educational data. These 

data are increasing rapidly without any benefit to the management. The main objective of any 

higher educational institution is to improve the quality of managerial decisions and to impart 

quality education. Good prediction of student’s success in higher learning institution is one way 

to reach the highest level of quality in the higher education system. Many prediction models 

available with a difference in approach to student performance were reported by the researcher, 

but there is no certainty that there are any predictors who can accurately determine whether a 

student will be an academic genius, a drop out, or an average performer.  In the ever changing 

global environment, the demand for the educated work force to meet the requirements is very 

high. Now-a- days, the important challenge is to strengthen the Universities and Educational 

Institutions to have more efficient, effective and accurate educational processes. With the vast 

available data, data mining is considered as the most suited technology appropriate to give 

additional insight into the teacher, student, alumni, manager, and other educational staff behavior 

and acting as an active automated assistant in helping them for making better decisions on their 

educational activities.   The higher education institutions use automated computer programs/tools 

developed with different technologies to predict the trades in the college. With the potential 
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techniques in Data Mining and with the growth of technologies to handle huge databases, the 

predictive technologies have started growing tremendously. The academic research in Data 

Mining also contributed a lot to predictive technologies. The use of Data Mining is well founded 

on the theory that the historic data holds essential hidden and previously unknown knowledge 

that can be used for predicting the future direction and assist in decision making. The prediction 

of academic performance is regarded as a challenging task of temporal data prediction. Data 

analysis is one way of predicting increase or decrease of future academic performance.   

Dataset characteristics Multivariate  

Attribute Characteristic Multivariate 

Associated Task Classification 

Number of instances 480 

Number of Attributes 16 

Data Found Kaggle 

  

 

1.2 OBJECTIVES OF THE PROJECT: 

• Data mining is the process of analyzing data from different perspectives and summarizing 

it into important information. Assessing students learning process is a very complex 

issue. 

• The main objective is to use data mining for identifying patterns in the student data and to 

predict the year Academic Performance of Student using the historic data. 

•  Several different algorithms are applied for building the classification model, each of 

them using different classification technique. 

• Comparing the different classification algorithms and finding the best algorithm for 

predicting the performance. 

• Out of all the algorithms the outstanding algorithm is Random Forest. 
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1.3  PROBLEM  STATEMENT: 

Educational organizations are one of the important parts of our society and playing a vital role 

for growth and development of any nation. Educational data mining is the application of data 

mining. It is an emerging interdisciplinary research area that deals with the development of 

methods to explore data originating in an educational context. Educational data mining is an 

emerging trend, designed for automatically exploring the unique types of data from large 

repositories of educationally related data. Quite often, this data is extensive, fine grained, and 

precise. The main objective of this project is to use data mining methodologies to study students 

performance in the courses. Data mining provides many tasks that could be used to study the 

student performance. In this research, the classification task is used to evaluate students 

performance and as there are many approaches that are used for data classification, the decision 

tree method is used here. Information like Attendance, Class test, Seminar and Assignment 

marks were collected from the students management system, to predict the performance at the 

end of the semester. This project investigates the accuracy of Decision tree techniques for 

predicting student performance. The faculty cannot find out students abilities and their interest 

easily so that they can enhance them in it. Thus it may affect with poor university results, 

placement and career of individual. The impact is- it help us from fulfilling mission and vision of 

the institute. If the project get successful then it will be great help for faculty to enhance 

education system. 

Predicting student performance becomes more challenging due to the large volume of 

data in educational databases. This is due to main two reasons. First, the study of existing 

prediction methods is still insufficient to identify the most suitable methods for predicting the 

performance of students in the University. Second is due to the lack of investigations on the 

factors affecting student’s achievements in particular courses. Therefore, a necessary literature 

reviews on predicting student performance by using data technique. 

Given the students admission data, predict their Performance in the current year and 

further identify possible result category wise, and grade wise on the current year’s performance. 

In this process we are assuming that the result processing environment does not change and 

further the institute’s continues to have the same academic environment. 
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 CHAPTER 2 

LITERATURE REVIEW 

The application of Data mining widely spreaded in Higher Education system. This have been 

in Education domain there have been many the researchers and authors have been explored and 

discussed various applications of data mining in higher education. The authors had gone through 

the survey of the literature to understand the importance of data mining applications in higher 

education, the use of data mining to investigate scientific questions within educational research 

for the quality improvements in this area.  V. Ramesh et al investigated the accuracy of Naïve 

Bayes Simple, Multilayer Perception, SMO, J48, REP Tree techniques for predicting student 

performance. From the results obtained they proved that Multilayer Perception algorithm is most 

appropriate for predicting student performance. MLP gives 87% prediction which is relatively 

higher than other algorithms. This study is an attempt to use classification algorithms for 

predicting the student performance and comparing the performance of Naïve Bayes Simple, 

Multilayer Perception, SMO, J48, and REP Tree [1].   

Cortez and Silva [2] attempted to predict failure in the two core courses, namely Mathematics 

and Portuguese of two secondary school students from the Alentejo region of Portugal by 

utilizing 29 predictive variables. Four data mining algorithms, such as, Decision Tree (DT), 

Random Forest (RF), Neural Network (NN) and Support Vector Machine (SVM) were applied 

on a data set of 788 students, who sat for 2006 examination. It was reported that DT and NN 

algorithms had the predictive accuracy of 93% and 91% for two-class dataset (pass/fail) 

respectively. It was also reported that both DT and NN algorithms had the predictive accuracy of 

72% for a four-class dataset.    

Erdogan and Timor 2005 et al used educational data mining to identify and enhance 

educational process that can improve their decision making process. Finally Henrik, 2001 et al 

observed that clustering was effective in finding hidden relationships and associations between 

different categories of students[3].   

Kotsiantis [4] applied five classification algorithms namely, Decision Trees, Perceptron-

based Learning, Bayesian Nets, Instance-Based Learning and Rule learning, to predict the 

performance of computer science students from distance learning stream of Hellenic Open 
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University, Greece. A total of 365 student records comprising several demographic variables like 

sex, age and marital status were used. In addition, the performance attribute, namely the marks in 

a given assignment was used as input to a binary (pass/fail) classifier. Filter based variable 

selection technique was used to select highly influencing variables and all the above five 

classification models were constructed. It was noticed that the Naïve-Bayes yielded high 

predictive accuracy (74%) for two-class (pass/fail) dataset.   

Khan [5] conducted a performance study on 400 students comprising 200 boys and 200 girls 

selected from the senior secondary school of Aligarh Muslim University, Aligarh, India, with the 

objective of establishing the prognostic value of different measures of cognition, personality and 

demographic variables for success at higher secondary level in the science stream. The selection 

was based on cluster sampling technique in which the entire population with interest was divided 

into groups, or clusters, and a random sample of these clusters was selected for further analyses. 

It was found that the girls with high socio-economic status had relatively higher academic 

achievement in the science stream and boys with low socioeconomic status had relatively higher 

academic achievement in general.  

Cristóbal Romero[6] compared different data mining methods and techniques for classifying 

students based on their Moodle usage data and the final marks obtained in their respective 

courses, and developed a specific mining tool for making the configuration and execution of data 

mining techniques easier for instructors. They also used real data from seven Moodle courses 

with Cordoba University students, also applied discretization and rebalance pre-processing 

techniques on the original numerical data in order to verify if better classifier models could be 

obtained. A classifier model appropriate for educational use has to be both accurate and 

comprehensible for instructors in order to be of use for decision making.   

M.N. Quadri [7] have predicted student’s academic performance using the CGPA grade 

system where the data set comprised the students gender, his parents educational details, his 

financial background and so on.  

In [8] the author explored the various variables to predict the students who are at the risk of 

failing in the exam. The solution strongly suggests that the previous academic result strongly 

plays a major role in predicting their current outcome.   
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Sajadin Sembiring [9] et al applied the kernel method as data mining techniques to analyze 

the relationships between students behaviour and their success, and to develop the model of 

student performance predictor’s .This is done by using Smooth Support Vector Machine (SSVM) 

classification and kernel k-means clustering techniques. The results of this study reported a 

model of student academic performance predictors by employing psychometric factors as 

variable predictors. Recent advances in data collection and storage technology have made it 

possible to collect vast amounts of data everyday in many areas of business and science. 

Examples are recordings of sales of products, stock exchanges, web logs, climate measures, and 

so on. One major area of data mining from these data is association pattern analysis. Association 

rules discover interrelationships among various data items in transactional data.  

R.sumitha,et.al., [2016] [10], “Prediction of students outcome using Data mining Techniques” 

has discussed about the classification panel enables the user to apply classification and 

regression algorithms to the resulting dataset, to estimate the accuracy of the resulting predictive 

model, and also to visualize SMO, J48, REP TREE.  

Abeer Badr El Din Ahmed,et.al., [2014] [11], “Data mining: A prediction for students‟ 

performance using classification method “has discussed the decision tree method on student’s 

database to predict the student’s performance on the basis of student’s database. This study helps 

the student’s to improve their performance and to identify student’s those needed special 

attention to reduce failing rate and taking appropriate action at right time. 

 Dorina kabakchieva,et.al., [2013] [12] ,”Predicting students‟ performance by using data mining 

methods for classification has discussed to find out the class variable using the explanatory 

variable .it is possible to predicate.  

Marie Bienkowski,et.al., [2012] [13], “Enhancing teaching and learning through Educational 

data mining and learning analytics” has discussed that higher Education institutions are applying 

learning analytics to improve the services. this is useful in majoring and improving grades.  

Puja Thakur,et.al., [2015] [14], “Performance analysis and prediction in educational Data mining 

: A research Travelogue “ has discussed about the challenging higher education facing today in 

making students knowledgeable and skill .  
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Dr.Mohd Maqsood Ali,et.al., [2013] [15], “Role of data mining in education sector” has describe 

the profile of successful and unsuccessful students based on GPA achieved during the semesters. 

It can also be used for dropout students, academic performance, teachers‟ performance, and 

students complaints by using IF THEN rule. 
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 CHAPTER 3 

 PROPOSED METHOD 

3.1  METHODOLOGY : 

 

 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analyzing the training dataset. This is 

one of the most, if not the most essential concept you study when you learn Data Science. We 

use the training dataset to get better boundary conditions which could be used to determine each 

target class. Once the boundary conditions are determined, the next task is to predict the target 

class. The whole process is known as classification 

. 
Basic Terminology in Classification Algorithms : 

• Classifier: An algorithm that maps the input data to a specific category. 

• Classification model: A classification model tries to draw some conclusion from the input 

values given for training. It will predict the class labels/categories for the new data. 

• Feature: A feature is an individual measurable property of a phenomenon being 

observed. 

• Binary Classification: Classification task with two possible outcomes.  
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Eg: Gender classification (Male / Female)  

• Multi-class classification: Classification with more than two classes. In multi-class 

classification, each sample is assigned to one and only one target label.  

Eg: An animal can be a cat or dog but not both at the same time.  

• Multi-label classification: Classification task where each sample is mapped to a set of 

target labels (more than one class). 

Eg: A news article can be about sports, a person, and location at the same time. 

The  classification algorithms we are considering for our model are  

• Decision Tree 

• Random Forest 

• Naïve Bays Classifier 
3.1.2 Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter.  

• The main objective of using Decision Tree in this research work is the prediction of target 

class using decision rule taken from prior data. 

•  It uses nodes and inter nodes for the prediction and classification. Root nodes classify the 

instances with different features. 

•  Root nodes can have two or more branches while the leaf nodes represent classification.  

• In every stage, Decision tree chooses each node by evaluating the highest information gain 

among all the attributes.   

Decision Tree consists of : 

1. Nodes : Test for the value of a certain attribute. 

2. Edges/ Branch : Correspond to the outcome of a test and connect to the next node or leaf. 
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3. Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class 

distribution). 

 

Figure: 3.1.2. 

To understand the concept of Decision Tree consider the above example. Let’s say you want to 

predict whether a person is fit or unfit, given their information like age, eating habits, physical 

activity, etc. The decision nodes are the questions like ‘What’s the age?’, ‘Does he exercise?’, 

‘Does he eat a lot of pizzas’? And the leaves represent outcomes like either ‘fit’, or ‘unfit’. 

There are two main types of Decision Trees: 

1. Classification Trees 

2. Regression Trees 

Classification trees (Yes/No types) : 

What we’ve seen above is an example of classification tree, where the outcome was a variable 

like ‘fit’ or ‘unfit’. Here the decision variable is Categorical/ discrete. Such a tree is built through 

a process known as binary recursive partitioning. This is an iterative process of splitting the data 

into partitions, and then splitting it up further on each of the branches. 
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Figure: 3.1.2.2 

2. Regression trees (Continuous data types) : 

 Decision trees where the target variable can take continuous values (typically real 

numbers) are called regression trees. (e.g. the price of a house, or a patient’s length of stay in a 

hospital). 

 

Figure : 3.1.2.3(Example of Regression Tree) 
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Creation of Decision Tree : 

In this method a set of training examples is broken down into smaller and smaller subsets 

while at the same time an associated decision tree get incrementally developed. At the end of the 

learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or dense) 

regions and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a series of 

tests that determine the class label of the example. These tests are organized in a hierarchical 

structure called a decision tree. Decision Trees follow Divide-and-Conquer Algorithm. 

Divide and Conquer : 

Decision trees are built using a heuristic called recursive partitioning. This approach is 

also commonly known as divide and conquer because it splits the data into subsets, which are 

then split repeatedly into even smaller subsets, and so on and so forth until the process stops when 

the algorithm determines the data within the subsets are sufficiently homogenous, or another 

stopping criterion has been met. 

Basic Divide-and-Conquer Algorithm : 

1. Select a test for root node. Create branch for each possible outcome of the test. 

2. Split instances into subsets. One for each branch extending from the node. 

3. Repeat recursively for each branch, using only instances that reach the branch. 

4. Stop recursion for a branch if all its instances have the same class. 
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Decision Tree Classifier :  

• Using the decision algorithm, we start at the tree root and split the data on the feature that 

results in the largest information gain (IG) (reduction in uncertainty towards the final 

decision). 

• In an iterative process, we can then repeat this splitting procedure at each child node until the 

leaves are pure. This means that the samples at each leaf node all belong to the same class. 

• In practice, we may set a limit on the depth of the tree to prevent overfitting. We compromise 

on purity here somewhat as the final leaves may still have some impurity. 

Entropy :  

 In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that information. 

 

 

Information Gain : 

 Information gain can be defined as the amount of information gained about a random 

variable or signal from observing another random variable. It can be considered as the difference 

between the entropy of parent node and weighted average entropy of child nodes. 
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Gini Impurity : 

 Gini impurity is a measure of how often a randomly chosen element from the set would be 

incorrectly labeled if it was randomly labeled according to the distribution of labels in the subset. 
 

 

Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 
 

 

                                          Figure: 3.1.2.4(Entropy vs Gini graph) 
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There are many algorithms there to build a decision tree. They are 

1. CART (Classification and Regression Trees) — This makes use of Gini impurity as metric. 

2. ID3 (Iterative Dichotomiser 3) — This uses entropy and information gain as metric. 

In this article, I will go through ID3. Once you got it it is easy to implement same using CART. 

Classification using ID3 algorithm : 

Consider weather dataset based on which we will determine whether to play football or not. 

Advantages of Classification with Decision Trees:  

1. Inexpensive to construct. 

2. Extremely fast at classifying unknown records. 

3. Easy to interpret for small-sized trees 

4. Accuracy comparable to other classification techniques for many simple data sets. 

5. Excludes unimportant features. 

Disadvantages of Classification with Decision Trees: 

1. Easy to over-fit. 

2. Decision Boundary restricted to being parallel to attribute axes. 

3. Decision tree models are often biased toward splits on features having a large number of 

levels. 

4. Small changes in the training data can result in large changes to decision logic. 
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5. Large trees can be difficult to interpret and the decisions they make may seem counter 

intuitive. 

Applications of Decision trees in real life : 

1. Biomedical Engineering (decision trees for identifying features to be used in implantable 

devices). 

2. Financial analysis (Customer Satisfaction with a product or service). 

3. Astronomy (classify galaxies). 

4. System Control. 

5. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

6. Medicines (diagnosis, cardiology, psychiatry). 

7. Physics (Particle detection). 

3.1.3 Random Forest : 

Random forest is a supervised learning algorithm. It can be used both for classification 

and regression. It is also the most flexible and easy to use algorithm. A forest is comprised of 

trees. It is said that the more trees it has, the more robust a forest is. Random forests creates 

decision trees on randomly selected data samples, gets prediction from each tree and selects the 

best solution by means of voting. It also provides a pretty good indicator of the feature 

importance. 

Random forest has a variety of applications, such as recommendation engines, image 

classification and feature selection. It can be used to classify loyal loan applicants, identify 

fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, which selects 

important features in a dataset. 
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The Random Forest is a model made up of many decision trees. Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key 

concepts that gives it the name random: 

• Random sampling of training data points when building trees 

• Random subsets of features considered when splitting nodes 

Random sampling of training observations : 

• When training, each tree in a random forest learns from a random sample of the data 

points. 

• The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

• The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

• At test time, predictions are made by averaging the predictions of each decision tree. 

Random subsets of features for splitting nodes : 

• The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree[5]. 

• Generally this is set to sqrt(n_features) for classification meaning that if there are 16 features, 

at each node in each tree, only 4 random features will be considered for splitting the node. 

• The random forest can also be trained considering all the features at every node as is common 

in regression. These options can be controlled in the Scikit-Learn Random Forest 

implementation. 
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How Random Forest algorithm works : 

 There are two stages in Random Forest algorithm, one is random forest creation, the other 

is to make a prediction from the random forest classifier created in the first stage. The whole 

process is shown below, and it’s easy to understand using the figure. 

Here the author firstly shows the Random Forest creation pseudocode: 

1. Randomly select “K” features from total “m” features where k << m 

2. Among the “K” features, calculate the node “d” using the best split point 

3. Split the node into daughter nodes using the best split 

4. Repeat the a to c steps until “l” number of nodes has been reached 

5. Build forest by repeating steps a to d for “n” number times to create “n” number of trees 

  

 

 

    Figure :3.1.3.1(Example for Random Forest) 
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In the next stage, with the random forest classifier created, we will make the prediction. The 

random forest prediction pseudo code is shown below: 

1. Takes the test features and use the rules of each randomly created decision tree to predict the 

outcome and stores the predicted outcome (target). 

2. Calculate the votes for each predicted target 

3. Consider the high voted predicted target as the final prediction from the random forest 

algorithm 

The process is easy to understand, but it’s somehow efficient. 

Advantages  Of  Random  Forest : 

1. Random Forest is based on the bagging algorithm and uses Ensemble Learning technique. It 

creates as many trees on the subset of the data and combines the output of all the trees. In this 

way it reduces over fitting problem in decision trees and also reduces the variance and 

therefore improves the accuracy. 

2. Random Forest can be used to solve both classification as well as regression problems. 

3. Random Forest works well with both categorical and continuous variables. 

4. Random Forest can automatically handle missing values. 

5. No feature scaling required: No feature scaling (standardization and normalization) required 

in case of Random Forest as it uses rule based approach instead of distance calculation. 

6.  Handles non-linear parameters efficiently: Non-linear parameters don't affect the 

performance of a Random Forest unlike curve based algorithms. So, if there is high non-

linearity between the independent variables, Random Forest may outperform as compared to 

other curve based algorithms. 

7.  Random Forest can automatically handle missing values. 

8. Random Forest is usually robust to outliers and can handle them automatically. 
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9. Random Forest algorithm is very stable. Even if a new data point is introduced in the dataset, 

the overall algorithm is not affected much since the new data may impact one tree, but it is 

very hard for it to impact all the trees. 

10.  Random Forest is comparatively less impacted by noise. 

Disadvantages of Random Forest: 

1. Complexity: Random Forest creates a lot of trees (unlike only one tree in case of decision 

tree) and combines their outputs. By default, it creates 100 trees in Python sk-learn 

library. To do so, this algorithm requires much more computational power and resources. 

On the other hand decision tree is simple and does not require so much computational 

resources. 

2. Longer Training Period: Random Forest require much more time to train as compared to 

decision trees as it generates a lot of trees (instead of one tree in case of decision tree) and 

makes decision on the majority of votes. 

Applications of Random Forest : 

• For the application in banking, Random Forest algorithm is used to find loyal customers, 

which means customers who can take out plenty of loans and pay interest to the bank 

properly, and fraud customers, which means customers who have bad records like failure to 

pay back a loan on time or have dangerous actions. 

• For the application in medicine, Random Forest algorithm can be used to both identify the 

correct combination of components in medicine, and to identify diseases by analyzing the 

patient’s medical records. 

• For the application in the stock market, Random Forest algorithm can be used to identify a 

stock’s behavior and the expected loss or profit. 

• For the application in e-commerce, Random Forest algorithm can be used for predicting 

whether the customer will like the recommend products, based on the experience of similar 

customers. 
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3.1.4 Naïve Bayes Classifier 

Naive Bayes is a simple, yet effective and commonly-used, machine learning classifier. It 

is a probabilistic classifier that makes classifications using the Maximum A Posteriori decision 

rule in a Bayesian setting. It can also be represented using a very simple Bayesian network. Naive 

Bayes classifiers have been especially popular for text classification, and are a traditional solution 

for problems such as spam detection. 

The Model 

The goal of any probabilistic classifier is, with features x_0 through x_n and classes c_0 

through c_k, to determine the probability of the features occurring in each class, and to return the 

most likely class. Therefore, for each class, we want to be able to calculate P(c_i | x_0, …, x_n).In 

order to do this, we use Bayes rule. Recall that Bayes rule is the following: 

 

 

In the context of classification, you can replace A with a class, c_i, and B with our set of features, 

x_0 through x_n. Since P(B) serves as normalization, and we are usually unable to calculate 

P(x_0, …, x_n), we can simply ignore that term, and instead just state that P(c_i | x_0, …, x_n) ∝ 

P(x_0, …, x_n | c_i) * P(c_i), where ∝ means “is proportional to”. P(c_i) is simple to calculate; it 

is just the proportion of the data-set that falls in class ie. P(x_0, …, x_n | c_i) is more difficult to 

compute. In order to simplify its computation, we make the assumption that x_0 through x_n 

are conditionally independent given c_i, which allows us to say that P(x_0, …, x_n | c_i) = P(x_0 

| c_i) * P(x_1 | c_i) * … * P(x_n | c_i). This assumption is most likely not true — hence the 

name naive Bayes classifier, but the classifier nonetheless performs well in most situations. 

Therefore, our final representation of class probability is the following: 

 



Prediction of student performance using Random Forest classification technique 
 

22 
Gudlavalleru Engineering College 
 

 

Calculating the individual P(x_j | c_i) terms will depend on what distribution your features follow. 

In the context of text classification, where features may be word counts, features may follow 

a multinomial distribution. In other cases, where features are continuous, they may follow 

a Gaussian distribution. Note that there is very little explicit training in Naive Bayes compared to 

other common classification methods. The only work that must be done before prediction is 

finding the parameters for the features’ individual probability distributions, which can typically be 

done quickly and deterministically. This means that Naive Bayes classifiers can perform well 

even with high-dimensional data points and/or a large number of data points. 

 

     Figure:3.1.4.1 

Classification 

Now that we have a way to estimate the probability of a given data point falling in a 

certain class, we need to be able to use this to produce classifications. Naive Bayes handles this in 

a very simple manner; simply pick the c_i that has the largest probability given the data point’s 

features. 
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This is referred to as the Maximum A Posteriori decision rule. This is because, referring back to 

our formulation of Bayes rule, we only use the P(B|A) and P(A) terms, which are the likelihood 

and prior terms, respectively. If we only used P(B|A), the likelihood, we would be using 

a Maximum Likelihood decision rule. 

 

 The Naive Bayes classifier flowchart: 
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Advantages: 

• When assumption of independent predictors holds true, a Naive Bayes classifier 

performs better as compared to other models. 

•  Naive Bayes requires a small amount of training data to estimate the test data. So, the 

training period is less. 

• Naive Bayes is also easy to implement. 

Disadvantages: 

• Main imitation of Naive Bayes is the assumption of independent predictors. Naive Bayes 

implicitly assumes that all the attributes are mutually independent. In real life, it is 

almost impossible that we get a set of predictors which are completely independent. 

•  If categorical variable has a category in test data set, which was not observed in training 

data set, then model will assign a 0 (zero) probability and will be unable to make a 

prediction. This is often known as Zero Frequency. To solve this, we can use the 

smoothing technique. One of the simplest smoothing techniques is called Laplace 

estimation. 
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3.2 IMPLEMENTATION : 

To accurately recommend students with an appropriate choice for their study at Master 

level, an intelligent predictive model is proposed. The tool WEKA 3.8.3 is used in this work to 

implement data mining approach, which is an open source tool based on java and it is developed 

at the university of Waikato in New Zealand. It is a collection of open source of many data mining 

and machine learning algorithms, including preprocessing on data, classification, and clustering 

and association rule extraction. Using weka we calculated the accuracy of the data using three 

different algorithms. And later implemented in the Jupiter notebook to predict the accuracy. 

 

3.2.1Data preprocessing: 

• Pre-processing refers to the transformations applied to our data before feeding it to the        

algorithm. 

• Data Preprocessing is a technique that is used to convert the raw data into a clean data set. In 

other words, whenever the data is gathered from different sources it is collected in raw format 

which is not feasible for the analysis. 

 Need of Data Preprocessing   

• For achieving better results from the applied model in Machine Learning projects the 

format of the data has to be in a proper manner. Some specified Machine Learning model 

needs information in a specified format, for example, Random Forest algorithm does not 

support null values, therefore to execute random forest algorithm null values have to be 

managed from the original raw data set. 

•  Another aspect is that data set should be formatted in such a way that more than one 

Machine Learning and Deep Learning algorithms are executed in one dataset, and best 

out of them is chosen. 
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There are 3 different data preprocessing techniques for machine learning 

1. Re-scale Data 

• When our data is comprised of attributes with varying scales, many machine 

learning algorithms can benefit from rescaling the attributes to all have the same 

scale. 

•  This is useful for optimization algorithms in used in the core of machine learning 

algorithms like gradient descent. 

•  It is also useful for algorithms that weight inputs like regression and neural 

networks and algorithms that use distance measures like K-Nearest Neighbours’. 

•  We can rescale your data using scikit-learn using the MinMaxScaler class. 

2. Binarize Data (Make Binary) 

• We can transform our data using a binary threshold. All values above the 

threshold are marked 1 and all equal to or below are marked as 0. 

• This is called binarizing your data or threshold your data. It can be useful when 

you have probabilities that you want to make crisp values. It is also useful when 

feature engineering and you want to add new features that indicate something 

meaningful. 

•  We can create new binary attributes in Python using scikit-learn with 

the Binarizer class. 

3. Standardize Data 

• Standardization is a useful technique to transform attributes with a Gaussian 

distribution and differing means and standard deviations to a standard Gaussian 

distribution with a mean of 0 and a standard deviation of 1. 

• We can standardize data using scikit-learn with the Standard-Scaler class. 

http://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.MinMaxScaler.html
http://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.Binarizer.html
http://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.StandardScaler.html
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Figure: 3.2.1.1[7] 

Steps in Data Preprocessing :  

Step 1 : Import the libraries 

Step 2 : Import the data-set 

Step 3 : Check out the missing values 

Step 4 : See the Categorical Values 

Step 5 : Splitting the data-set into Training and Test Set 

Step 6 : Predicting the Accuracy Score 

 

Step 1: importing libraries 

  

 



Prediction of student performance using Random Forest classification technique 
 

28 
Gudlavalleru Engineering College 
 

Step 2 : importing dataset 

  

Step 3 : Check out the missing values 

 

   

 

 

Step 4 : See the Categorical Values 

There are no categorical values in our dataset. 

Step 5 : Splitting the data-set into Training and Test Set 
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Step 6 : Predicting the Accuracy Score : 
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3.3 DATA PREPARATION : 

This is an educational data set which is collected from learning management system 

(LMS) called Kalboard 360. Kalboard 360 is a multi-agent LMS, which has been designed to 

facilitate learning through the use of leading-edge technology. Such system provides users with a 

synchronous access to educational resources from any device with Internet connection. 

The data is collected using a learner activity tracker tool, which called experience API (xAPI). 

The xAPI is a component of the training and learning architecture (TLA) that enables to monitor 

learning progress and learner’s actions like reading an article or watching a training video. The 

experience API helps the learning activity providers to determine the learner, activity and objects 

that describe a learning experience. The dataset consists of 480 student records and 16 features. 

The features are classified into three major categories: (1) Demographic features such as gender 

and nationality. (2) Academic background features such as educational stage, grade Level and 

section. (3) Behavioural features such as raised hand on class, opening resources, answering 

survey by parents, and school satisfaction. 

The dataset consists of 305 males and 175 females. The students come from different origins 

such as 179 students are from Kuwait, 172 students are from Jordan, 28 students from Palestine, 

22 students are from Iraq, 17 students from Lebanon, 12 students from Tunis, 11 students from 

Saudi Arabia, 9 students from Egypt, 7 students from Syria, 6 students from USA, Iran and 

Libya, 4 students from Morocco and one student from Venezuela. 

The dataset is collected through two educational semesters: 245 student records are collected 

during the first semester and 235 student records are collected during the second semester. 

The data set includes also the school attendance feature such as the students are classified into 

two categories based on their absence days: 191 students exceed 7 absence days and 289 students 

their absence days under 7. 

This dataset includes also a new category of features; this feature is parent parturition in the 

educational process. Parent participation feature have two sub features: Parent Answering Survey 

and Parent School Satisfaction. There are 270 of the parents answered survey and 210 are not, 

292 of the parents are satisfied from the school and 188 are not. 
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Figure: 3.3.1 

 

Attributes: 

1 Gender - student's gender (nominal: 'Male' or 'Female’) 

2 Nationality- student's nationality (nominal:’ Kuwait’,’ Lebanon’,’ Egypt’,’ SaudiArabia’,’ 

USA’,’ Jordan’,’ 
Venezuela’,’ Iran’,’ Tunis’,’ Morocco’,’ Syria’,’ Palestine’,’ Iraq’,’ Lybia’) 

3 Place of birth- student's Place of birth (nominal:’ Kuwait’,’ Lebanon’,’ Egypt’,’ SaudiArabia’,’ 

USA’,’ Jordan’,’ 
Venezuela’,’ Iran’,’ Tunis’,’ Morocco’,’ Syria’,’ Palestine’,’ Iraq’,’ Lybia’) 

4 Educational Stages- educational level student belongs (nominal: 
‘lowerlevel’,’MiddleSchool’,’HighSchool’) 

5 Grade Levels- grade student belongs (nominal: ‘G-01’, ‘G-02’, ‘G-03’, ‘G-04’, ‘G-05’, ‘G-06’, 

‘G-07’, ‘G-08’, ‘G-09’, ‘G-10’, ‘G-11’, ‘G-12 ‘) 

6 Section ID- classroom student belongs (nominal:’A’,’B’,’C’) 

7 Topic- course topic (nominal:’ English’,’ Spanish’, ‘French’,’ Arabic’,’ IT’,’ Math’,’ 

Chemistry’, ‘Biology’, ‘Science’,’ History’,’ Quran’,’ Geology’) 

8 Semester- school year semester (nominal:’ First’,’ Second’) 

9 Parent responsible for student (nominal:’mom’,’father’) 
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10 Raised hand- how many times the student raises his/her hand on classroom (numeric:0-100) 

11Visited resources- how many times the student visits a course content(numeric:0-100) 

12 Viewing announcements-how many times the student checks the new 
announcements(numeric:0-100) 

13 Discussion groups- how many times the student participate on discussion groups (numeric:0-
100) 

14 Parent Answering Survey- parent answered the surveys which are provided from school or 
not 
(nominal:’Yes’,’No’) 

15 Parent School Satisfaction- the Degree of parent satisfaction from 
school(nominal:’Yes’,’No’) 

16 Student Absence Days-the number of absence days for each student (nominal: above-7, 
under-7 

The students are classified into three numerical intervals based on their total grade/mark: 

Low-Level: interval includes values from 0 to 69, 

Middle-Level: interval includes values from 70 to 89, 

High-Level: interval includes values from 90-100. 
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CHAPTER 4 

 RESULTS AND DISCUSSION 

Dataset for Prediction of Student Performance: 

 

     Figure: 4.1 

Heat Map for our model :  

A heat map is a two-dimensional representation of information with the help of colors. 

Heat maps can help the user visualize simple or complex information. Heat maps are used in 

many areas such as defense, marketing and understanding consumer behavior. Heat maps and 

big data are allies in providing meaningful insights, as heat maps are capable of displaying 

complex data in a simple visual format for the end user. 

Heatmaps are used in various forms of analytics but are most commonly used to show 

user behaviour on specific webpages or webpage templates. Heatmaps can be used to show 

where users have clicked on a page, how far they have scrolled down a page, or used to display 

the results of eye-tracking tests. 
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Figure: 4.2 

Seaborn:  

 One of the best but also more challenging ways to get your insights across is to visualize 

them: that way, you can more easily identify patterns, grasp difficult concepts or draw the 

attention to key elements. When you’re using Python for data science, you’ll most probably will 

have already used Matplotlib, a 2D plotting library that allows you to create publication-quality 

figures. Another complimentary package that is based on this data visualization library 

is Seaborn, which provides a high-level interface to draw statistical graphics. 

 
count plot graph: 

A count plot can be thought of as a histogram across a categorical, instead of 

quantitative, variable. The basic API and options are identical to those for barplot(), so you can 

compare counts across nested variables.  
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     Figure: 4.3 

 

User Interface(UI): 

• Node-RED is a programming tool for wiring together hardware devices, APIs and online 

services in new and interesting ways. 

• It provides a browser-based editor that makes it easy to wire together flows using the 

wide range of nodes in the palette that can be deployed to its runtime in a single-click. 
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  CHAPTER 5 

5.1 CONCLUSION 

The ambition of project is to compare classification methodology and to forecast the 

student performance. It enhances the moderate students in the semester tests those are likely to be 

poor in examination to upgrade their performance by the end semester. The assignment might be 

prepared dependent on the few attributes or properties to forecast the student performance 

individually. In this exploration, the paper centered the enhancement of Prediction/arrangement 

strategies which are utilized to break down the aptitude ability dependent on their scholarly 

execution by the extent of learning. Additionally the model uses weka 3.8.3 to demonstrate the 

relative execution of Decision tree, Naïve Bayesian classifier calculation, Random tree calculation 

to analyze the performance of students. Out of the three classifier techniques random forest 

predicts the more accuracy and this prediction mechanism is implemented in the Jupiter notebook. 

5.2 FUTURE SCOPE  

This experiment can be done with more components to get more accurate outputs which 

will be useful for improving the results of students learning process. Also the experiments can be 

done by using some other technologies for getting a broader approach and more accurate results. 

Some different tools can be used while at the same time different factors will be used. Most of 

the educational institutes mostly find it difficult to provide skilful employee to the society. Many 

universities/institutes are not in the state that they can provide proper learning environment 

because of lack of information and lack of proper guidance. To better administer and serve 

student population, the universities/institutions need better assessment, analysis, and prediction 

tools. A considerable huge volume of examination is done in field of analysing student 

performance but all these are detached. So, it is easily understood that a combined approach is 

needed. Other than academic attributes, there are other components also which are responsible 

for students overall performance like personal and emotional stability. So proper data mining 

techniques are used to analysing the existing components and then classifying them in order to 

provide relevant results or outcomes. Hence if all factors and components are considered for the 

analysis, it can effectively increase the prediction model accuracy.   
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Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations.  

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

       

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

Mapping Table 

CS1537 : MAIN PROJECT  

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 
  

PSO 

1 

PSO 

2 

CO1 3 3 1         2 2 2       1 1 

CO2 3 3 3 3 3     2 2 2   1   3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2     3   

CO4 2   1   3       3 3 2 2   2 2 

  
 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

     based on level of mapping as follows: 

 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) mapped 
 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 
                Volume: 07 Issue: 08 | Aug 2020                 www.irjet.net                                                                      p-ISSN: 

2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 42 
 

PREDICTION OF STUDENT PERFORMANCE USING RANDOM FOREST  

    CLASSIFICATION TECHNIQUE 

P.Ajay1, M.Pranati2, M.Ajay3, P.Reena4,T.BalaKrishna5 

1,2,3,4UG Scholar, Dept. of Computer Science Engineering, Gudlavalleru Engineering College,Andhra Pradesh,India 
5Assistant Professor, Dept. of Computer Science Engineering, Gudlavalleru Engineering College,Andhra 

Pradesh,India 
 

---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - Abstract: Data mining is the process of 
analyzing data from different perspectives and summarizing 
it into important information so as to identify hidden patterns 
from a large data set. Educational data processing (EDM) is 
an emerging discipline that is concerned with data from 
different academic fields to develop various methods and to 
spot unique patterns which can help for exploring student’s 
academic performance. EDM are often considered as learning 
science, also as an feature of knowledge mining. Assessing 
students learning process may be a very complex issue 
.Education data processing helps in predicting students’ 
performance so as to recommend improvements in 
academics. The past several decades have witnessed a rapid 
climb within the use of knowledge and knowledge mining as a 
tool by which academic institutions extract useful unknown 
information in the student result repositories in order to 
improve students’ learning processes .The main objective of 
this project is prediction of student’s performance based on 
random forest classification technique using tools such as 
WEKA , ORANGE and scikit-learn libraries in python.  

 
Key Words: Data Mining, EDM, Classifiers, WEKA, Random 
Forest, Decision Tree etc.  
 

1.INTRODUCTION  
 

The student’s performance prediction is an important 
part in education system. In recent years due to the rapid 
development of technology the amount of data has been 
growing tremendously in all areas. The need of discovering 
novel and most useful information from these large amounts 
of data has also grown. With the advent of data mining, 
different mining techniques have been applied in different 
application domains, such as, Education, banking, retail 
sales, bioinformatics, and Telecommunications. To extract 
useful information to fulfill the needs of the industry. With 
the enormous amount of data stored in files, databases, and 
other repositories, it is increasingly important, though not 
necessary, to develop a powerful means for analysis as well 
as interpretation of such data and for the extraction of 
interesting knowledge that could help in decision-making. It 
is intended to obtain meaningful and valuable information 

that is not previously known from these data by applying 
data mining techniques. One of the significant facts in higher 
learning institutions is the explosive growth of educational 
data. These data are increasing rapidly without any benefit 
to the management. Good prediction of student’s success in 
higher learning institution is one way to reach the highest 
level of quality in the higher education system. Many 
prediction models available with a difference in approach to 
student performance were reported by the researcher, but 
there is no certainty that there are any predictors who can 
accurately determine whether a student will be an academic 
genius, a drop out, or an average performer. The higher 
education institutions use automated computer 
programs/tools developed with different technologies to 
predict the trades in the college. With the potential 
techniques in Data Mining and with the growth of 
technologies to handle huge databases, the predictive 
technologies have started growing tremendously. The 
academic research in Data Mining also contributed a lot to 
predictive technologies. The prediction of academic 
performance is regarded as a challenging task of temporal 
data prediction. Data analysis is one way of predicting 
increase or decrease of future academic performance.   

Dataset characteristics             Multivariate  

AttributeCharacteristic

s 

 Multivariate 

Associated Task Classification 

Number of instances 480 

Number of Attributes 16 

 

2. LITERATURE REVIEW 
 

The application of knowledge mining widely spreaded in 
education system. This are in Education domain there are 
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many the researchers and authors are explored and 
discussed various applications of knowledge mining in 
education . The authors had skilled the survey of the 
literature to know the importance of knowledge mining 
applications in education , the utilization of knowledge 
mining to research scientific questions within educational 
research for the standard improvements during this area. For 
predicting students performance V. Ramesh et al applied 
Naïve Bayes Simple, Multilayer Perception, SMO, J48, REP 
Tree techniques. From the results obtained  Multilayer 
Perception algorithm is outstanding algorithm for predicting 
student performance. MLP gives 87% prediction which is 
comparatively above other algorithms. This study is an 
attempt to use classification algorithms for predicting the 
student performance and comparing the performance of 
Naïve Bayes Simple, Multilayer Perception, SMO, J48, and 
REP Tree [1].  

Cortez and Silva [2] attempted to predict failure within 
the 2 core courses that is namely Mathematics and 
Portuguese of two lyceum students from the Alentejo region 
of Portugal by using 29 predictive variables. Four data 
processing algorithms such as, Random Forest (RF), Decision 
Tree (DT) ,Support Vector Machine (SVM) and Neural 
Network (NN) were applied on a knowledge set of 788 
students, who sat for 2006 examination. DT algorithm got 
93% of accuracy and NN algorithm got 91% of accuracy. It 
was also reported that both DT and NN algorithms had the 
predictive accuracy of 72% for a four-class dataset.  

Erdogan and Timor 2005 et al used educational data 
processing to spot and enhance educational process which 
will improve their deciding process. Finally Henrik, 2001 et al 
observed that clustering was effective find hidden 
relationships and associations between different categories 
of students[3].  

Kotsiantis [4] applied five classification algorithms 
namely, Decision Trees, Perceptron-based Learning, Bayesian 
Nets, Instance-Based Learning and Rule learning, to predict 
the performance of computing students from distance 
learning stream of Hellenic Open University, Greece. A total 
of 365 student records comprising several demographic 
variables like sex, age and legal status were used. In addition, 
the performance attribute, namely the marks during a given 
assignment was used as input to a binary (pass/fail) classifier. 
Filter based variable selection technique was wont to select 
highly influencing variables and every one the above five 
classification models were constructed. It was noticed that 
the Naïve-Bayes algorithm got the highest accuracy of 74% 
for two-class (pass/fail) dataset.  

Khan [5] conducted a performance study on 400 
students comprising 200 boys and 200 girls selected from the 
senior lyceum of Aligarh Muslim University, Aligarh, India, 
with the target of establishing the prognostic value of various 

measures of cognition, personality and demographic 
variables for fulfillment at higher secondary level within the 
science stream. The selection was supported cluster sampling 
technique during which the whole population with interest 
was divided into groups, or clusters, and a random sample of 
those clusters was selected for further analyses. It was found 
that the girls with high socio-economic status had relatively 
higher academic achievement in the science stream and boys 
with low socioeconomic status had relatively higher 
academic achievement in general. Cristóbal Romero[6] 
compared different data mining methods and techniques for 
classifying students based on their Moodle usage data and 
therefore the final marks obtained in their respective 
courses, and developed a selected mining tool for creating 
the configuration and execution of knowledge mining 
techniques easier for instructors. A classifier model 
appropriate for educational use has got to be both accurate 
and comprehensible for instructors so as to be of use for 
deciding .  

By using  using the CGPA grading system M.N. Quadri [7] 
have predicted student’s academic performance where the 
data set consists the parents educational details, his financial 
background and the students gender.  

In [8] the author explored the various variables to predict 
the students who are at the risk of failing in the exam. The 
solution strongly suggests that the previous academic result 
strongly plays a serious role in predicting their current 
outcome.  

 To find the relationships between the students 
behaviour and their success, Sajadin Sembiring [9] et al 
applied processing techniques  and predicted the  model on 
student performance .This is done by using kernel k-means 
clustering  and Smooth Support Vector Machine  
classification techniques. Recent advances in data collection 
and storage technology have made it possible to gather vast 
amounts of knowledge everyday in many areas of business 
and science. Examples are  climate measures , stock 
exchanges, web logs,recordings of sales of products and so 
on. One major area of knowledge mining from these data is 
association pattern analysis. Association rules discover 
interrelationships among various data items in transactional 
data.  

T.BalaKrishna, [2017] [10], “Diagnosis of chronic disease 
using Random Forest Classification Technique” has discussed 
about the classification panel enables the user to apply 
classification algorithms to the resulting dataset, to estimate 
the accuracy of the resulting predictive model. 

3. PROBLEM STATEMENT 
 

Educational organizations are one among the 
important parts of our society and playing an important role 
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for growth and development of any nation. Educational data 
mining is the application of data mining. It is an emerging 
interdisciplinary research area that deals with the 
development of methods to explore data originating in an 
educational context. 

Predicting student performance becomes more 
challenging due to the large volume of data in educational 
databases. This is due to main two reasons. First, the study of 
existing prediction methods remains insufficient to spot the 
foremost suitable methods for predicting the performance of 
scholars within the University. Second is due to the lack of 
investigations on the factors affecting student’s 
achievements in particular courses. Therefore, a necessary 
literature reviews on predicting student performance by 
using data technique. 

4.PROPOSED METHODOLOGY 

 

 

This model uses classification algorithms. The idea of 
Classification Algorithms is pretty simple. By analyzing the 
training dataset  ,you predict the target class. This is one of 
the most, if not the most essential concept you study when 
you learn Data Science. Our model uses the training dataset 
to get better boundary conditions which could be used to 
determine each target class. Once the boundary conditions 
are determined, subsequent task is to predict the target 
class. The whole process is known as classification. 

The classification algorithms which are considering for our 
model are  

• Decision Tree 

• Random Forest 

• Naïve Bays Classifier 

By using WEKA tool predicted the accuracy for our model. 
Therefore Random Forest got the highest accuracy. 

Random Forest: 

Random forest is a supervised learning algorithm. It are often 
used both for classification and regression.  

How Random Forest algorithm works : There are two stages 
in Random Forest algorithm, one is random forest creation, 
the opposite is to form a prediction from the random forest  

classifier created in the first stage. The whole process is 
shown below, and it’s easy to understand using the figure. 

1. Here the author firstly shows the Random Forest 
creation pseudocode: Randomly select “K” features from 
total “m” features where k << m. 

2. Among the “K” features, calculate the node “d” 
using the best split point. 

3. Split the node into daughter nodes using the best 
split. 

4. Repeat the a to c steps until “l” number of nodes has 
been reached. 

5. Build forest by repeating steps a to d for “n” number 
times to create “n” number of trees.                                                                                      

In the next stage, with the random forest classifier created, 
we'll make the prediction. The pseudo code for random 
forest prediction is shown below: 

1. Takes the test features and it uses the rules of each 
randomly created decision tree to predict the outcome and 
later stores the predicted outcome (target). 

2. Calculate the votes for each predicted target. 

3. The final prediction comes from high voted predicted 
target from the random forest algorithm. 

The process is easy to understand, but it’s somehow efficient. 

5.IMPLEMENTATION AND RESULTS 

 To accurately recommend students with an 
appropriate choice for their study at Master level, an 
intelligent predictive model is proposed. The tool WEKA 3.8.3 
is used in this work to implement data mining approach and 
later implemented in Jupiter notebook. By considering the 
few attributes and records the model predicted the accuracy. 
Naïve-Bayes classifier algorithm got 0.74 percentage of 
accuracy. Decision tree got 0.94 percentage of accuracy and 
the Random Forest technique got 0.99 percentage of 
accuracy. 
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And at last  random forest technique is applied on the overall 
dataset and  predicted the accuracy as 0.81 percentage. 

 
6.DISCUSSIONS 

 The ambition of project is to compare classification 
methodology and to forecast the student performance. It 
enhances the moderate students in the semester tests those 
are likely to be poor in examination to upgrade their 
performance by the end semester. The assignment might be 
prepared dependent on the few attributes or properties to 
forecast the student performance individually. In this 
exploration, the paper centered the enhancement of 
Prediction/arrangement strategies which are utilized to break 
down the aptitude ability dependent on their scholarly 
execution by the extent of learning. Additionally the model 
uses WEKA 3.8.3 to demonstrate the relative execution of 
Decision tree, Naïve Bayesian classifier calculation, Random 
tree calculation to analyze the performance of students. Out 
of the three classifier techniques random forest predicts the 
more accuracy and this prediction mechanism is implemented 
in the Jupiter notebook. 
 

7.CONCLUSION 
 
 In this research, an effort is made to find the impact 
of our proposed features on student performance prediction 
with the help of classification models. This model uses the 
data mining techniques such as Decision Tree, Random 
Forest and  Naïve-Bayes classifier to predict the accuracy of 

our model. Firstly by considering few attributes the model  
predicted the accuracy. Out of three algorithms Random 
Forest got the highest accuracy. Hence random forest 
technique is applied on the entire dataset which results the 
0.81 percentage of accuracy. 

 
8.FUTURE SCOPE 

 In future, accuracy rate can be calculated on actual 
data for different – different organizations by modifying or 
changing attributes. Anyone can apply different – different 
methods to know the best method suited for education 
domain. 
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ABSTRACT 
 
Recommender systems, which recommend products to customers, have become an 

important issue and received a lot of study. Existing recommender systems will 

recommend products in online, but in some application fields, such as at shopping 

malls, online recommending system will not work. So, we propose a facial recognition 

integrated recommender system to deal with the recommending products for customers 

at a retail store, shopping malls. Evaluation result shows that this system makes 

recommendation very well. 
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CHAPTER-I 

INTRODUCTION 

1.1. Introduction: 

With the rapid development of the technology, the shopping trend seems to be more and more 

necessary in peoples’ daily life, and it is now changing peoples’ consumption pattern, 

especially in some developed regions. The money which people spend through the shopping 

gets more and more, so it contributes the economic value in modern society, but it carries a 

series of problems to the consumers, such that the users can find and choose the expected 

product hardly. 

Specifically we propose a novel approach for individual-based shopping recommendation 

system. We use the dataset from the real shopping mall consisting of shopping records table, 

client-profile table. Our algorithm integrates user behavior similarity and user profile similarity 

to build the user based collaborative filtering model. We evaluate our approach on a real-world 

shopping mall dataset. 

 

A customer recommendation system is a software tool designed to generate and provide 

suggestions for items or content  a specific user would like to purchase or engage with. 

Utilizing machine learning techniques and various data about both individual products and 

individual users, the system creates an advanced net of complex connections between those 

products and those people. As internet users, we all interact with product recommendation 

systems nearly every day during Google searches, when using movie or music streaming 

services, when shopping online, when browsing social media, and when using things like apps. 

 

As such product recommendations are one of the most successful and widespread applications 

of machine learning in business. This is because personalizing product or content 

recommendations to a particular user's preferences creates a positive effect on user experience. 
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1.2. OBJECTIVES OF THE PROJECT: 

Recommendation system has been a hot technology for enterprises to streamline their sales. 

Recommendation algorithms for individual users have been extensively studied over the past 

decade. Most existing recommendation systems also focus on individual user 

recommendations. The identification of customers taste for the product recommendations. A 

whole personalized recommendation model is built, and proposed evaluation and optimization 

function are applied to improve the accuracy of recommendation system with case study. 

Finally, the customer satisfaction function is better verified by the proposed system. 

1. A product recommendation system is a software tool designed to generate and provide 

suggestions for items to a specific user . 

2. It then uses this information to create a customer profile. This profile is then compared 

to the product catalogue to make recommendations. 

3. Recommendations to a particular user’s preferences creates a positive effect on user 

experience.  

4.  It involves in collecting and analyzing information on users’ behaviors and 

preferences, and predicting what each user will like based on their similarity to other 

users. 

5. To make accurate product recommendations using this recommendation system.  

6. The objective of recommender system is to provide recommendation based on recorded 

information on the users' preferences. 

7. It not only shows that product, but also the related ones which customer could buy. 

8. This recommendation system has one main goal i.e., increase average order value to up-

sell and cross-sell customers by providing product suggestions based on the items in 

their shopping cart. 
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1.3. PROBLEM STATEMENT : 

The current system which is being used in the market is suggesting the offers and products to 

the customers at online shopping carts. This system may be useful in alerting the customers 

about the offers. But the same thing may fail to impress the customer at the real world 

shopping malls because there will be chance that the customer is not interested with the offers 

that are suggested because the categories in which the offers are may not be among the area of 

interests of that customer. 
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CHAPTER – 2 

LITERATURE REVIEW 

The explosive growth in the amount of available digital information and the number of visitors 

to the Internet have created a potential challenge of information overload which hinders timely 

access to items of interest on the Internet. Information retrieval systems, such as Google, 

DevilFinder and Altavista have partially solved this problem but prioritization and 

personalization (where a system maps available content to user’s interests and preferences) of 

information were absent. This has increased the demand for recommender systems more than 

ever before. Recommender systems are information filtering systems that deal with the 

problem of information overload [1] by filtering vital information fragment out of large amount 

of dynamically generated information according to user’s preferences, interest, or observed 

behaviour about item [2]. Recommender system has the ability to predict whether a particular 

user would prefer an item or not based on the user’s profile. 

Recommender systems are beneficial to both service providers and users [3]. They reduce 

transaction costs of finding and selecting items in an online shopping environment [4]. 

Recommendation systems have also proved to improve decision making process and 

quality [5]. In e-commerce setting, recommender systems enhance revenues, for the fact that 

they are effective means of selling more products [3]. In scientific libraries, recommender 

systems support users by allowing them to move beyond catalog searches. Therefore, the need 

to use efficient and accurate recommendation techniques within a system that will provide 

relevant and dependable recommendations for users cannot be over-emphasized 

The extent of information in the world is growing far-off more rapidly than our capacity to 

process it. Thousands of  new articles and blogs posted each day. An extensive collection of 

application including recommendations in web search, book, movies, potential customers for  

companies and many more[2]. A recommendation System is one of the best technique that 

handles the information overload problem of information retrieval by proposing users with 

applicable and 

and appropriate items .RS is intelligent enough to predict for a user his preference of one item 

over another. It is a property of RS that enable to give personalized recommendations to users. 

RS takes into version a grouping of multiple aspects to provide worthy recommendations. In 

other words, RS is either tools, techniques or applications that give specific suggestion about a 

user's interest. Help to decide on what to buy, what stocks to purchase etc. Apply in the variety 
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of applications like a research paper, articles, movies, dramas, you tube video and in other E-

Commerce websites. 

 

These systems are mostly used by e-commerce websites to improve the user experience and 

thereby benefiting the stores. The system is able to convert browsers to buyers and cross-sell 

more items by means of suggestions while shopping. It increases user loyalty by enabling them 

to purchase items in fewer clicks and also providing frequent customer with good deals and 

offers. In short, an RS is able to attract the interest of the customers by providing them with 

fast and accurate recommendations. The first research paper in recommender systems came out 

in the mid-1990s[1] and since then research in this area got diversified and various approaches 

were introduced to present better recommendations. 
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CHAPTER – 3 

PROPOSED METHOD 

3.1 METHODOLOGY:  

For developing the system certain methodologies have been used. The methodology used in 

this project is image classification using Linear SVM. 

 
Figure 1.Data flow of face recognition 

Figure 3.1.1:  

Step 1: Computing similarity between the target user and all other users. 

Step 2: Selecting a subset of collaborative users based on the similarity      

coefficients. 

Step 3: Offering recommendations based on products liked by collaborative users. 

The most applicable machine learning algorithm for our problem is LINEAR SVC. Before 

hopping into Linear SVC with our data, we're going to show a very simple example that should 

help solidify your understanding of working with Linear SVC. 

The objective of a Linear SVC (Support Vector Classifier) is to fit to the data you provide, 

returning a "best fit" hyper-plane that divides, or categorizes, your data. From there, after 

getting the hyper-plane, you can then feed some features to your classifier to see what the 

"predicted" class is. This makes this specific algorithm rather suitable for our uses, though you 

can use this for many situations. Let's get started. 
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3.1.2.Image Classification: 

Image classification is a supervised learning problem: define a set of target classes (objects to 

identify in images), and train a model to recognize them using labeled example photos. Early 

computer vision models relied on raw pixel data as the input to the model. However, a raw 

pixel data alone doesn't provide a sufficiently stable representation to encompass the myriad 

variations of an object as captured in an image. The position of the object, background behind 

the object, ambient lighting, camera angle, and camera focus all can produce fluctuation in raw 

pixel data; these differences are significant enough that they cannot be corrected for by taking 

weighted averages of pixel RGB values. 

3.1.3.Existing methodology: 

Asthana et al. [1994] focus on retail stores like supermarkets. A hardware device is attached to 

the cart and it accesses user history, providing product recommendations. The equipment also 

compares different brands of the same product, indicating the product location 

Stahl et al. [2005] present a pervasive solution involving navigational and shopping assistance 

by means of a personal device and an intelligent environment. 

 

3.1.4.Linear Support Vector Machine: 

SVM or Support Vector Machine is a linear model for classification and regression problems. It can 

solve linear and non-linear problems and work well for many practical problems. The idea of SVM 

is simple: The algorithm creates a line or a hyperplane which separates the data into classes. 

In this blog post I plan on offering a high-level overview of SVMs. I will talk about the theory 

behind SVMs, it’s application for non-linearly separable datasets and a quick example of 

implementation of SVMs in Python as well. In the upcoming articles I will explore the maths behind 

the algorithm and dig under the hood. 

3.1.5.THEORY 

At first approximation what SVMs do is to find a separating line(or hyperplane) between data of 

two classes. SVM is an algorithm that takes the data as an input and outputs a line that separates 

those classes if possible. 
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Lets begin with a problem. Suppose you have a dataset as shown below and you need to classify 

the red rectangles from the blue ellipses(let’s say positives from the negatives). So your task is 

to find an ideal line that separates this dataset in two classes (say red and blue). 

 

 
figure 2: dataset into red and blue categories 

But, as you notice there isn’t a unique line that does the job. In fact, we have an infinite lines 

that can separate these two classes. So how does SVM find the ideal one??? 

Let’s take some probable candidates and figure it out ourselves. 

 

 
figure 3:Different lines to separates the data 
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We have two candidates here, the green coloured line and the yellow coloured line. Which line 

according to you best separates the data? 

If you selected the yellow line then congrats, because that's the line we are looking for. It’s 

visually quite intuitive in this case that the yellow line classifies better. But, we need something 

concrete to fix our line. 

The green line in the image above is quite close to the red class. Though it classifies the current 

datasets it is not a generalized line and in machine learning our goal is to get a more generalized 

separator. 

3.1.6.Finding the best line in SVM 

According to the SVM algorithm we find the points closest to the line from both the classes. 

These points are called support vectors. Now, we compute the distance between the line and the 

support vectors. This distance is called the margin. Our goal is to maximize the margin. The 

hyper plane for which the margin is maximum is the optimal hyper  plane. 

 

 
figure 4: Optimal Hyper plane using the SVM algorithm 

  

Thus SVM tries to make a decision boundary in such a way that the separation between the two 

classes(that street) is as wide as possible. 
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figure 5: Non-linearly separable data 

 
 

This data is clearly not linearly separable. We cannot draw a straight line that can classify this 

data. But, this data can be converted to linearly separable data in higher dimension. Lets add one 

more dimension and call it z-axis. Let the co-ordinates on z-axis be governed by the constraint, 

z = x²+y² 

So, basically z co-ordinate is the square of distance of the point from origin. Let’s plot the data 

on z-axis. 

 
figure 6: Dataset on higher dimension 
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Now the data is clearly linearly separable. Let the purple line separating the data in higher 

dimension be z=k, where k is a constant. Since, z=x²+y² we get x² + y² = k; which is an equation 

of a circle. So, we can project this linear separator in higher dimension back in original 

dimensions using this transformation. 

 

 
figure 7: Decision boundary in original dimensions 

 

Thus we can classify data by adding an extra dimension to it so that it becomes linearly 

separable and then projecting the decision boundary back to original dimensions using 

mathematical transformation. But finding the correct transformation for any given dataset isn’t 

that easy. Thankfully, we can use kernels in sklearn’s SVM implementation to do this job. 

HYPERPLANE 

 

Now that we understand the SVM logic lets formally define the hyper plane . 
 
A hyper plane in an n-dimensional Euclidean space is a flat, n-1 dimensional subset of that 
space that divides the space into two disconnected parts. 
 
For example let’s assume a line to be our one dimensional Euclidean space(i.e. let’s say our 

datasets lie on a line). Now pick a point on the line, this point divides the line into two parts. 
The line has 1 dimension, while the point has 0 dimensions. So a point is a hyper plane of the 
line. 
 
For two dimensions we saw that the separating line was the hyper plane. Similarly, for three 
dimensions a plane with two dimensions divides the 3d space into two parts and thus act as a 
hyper plane. Thus for a space of n dimensions we have a hyper plane of n-1 dimensions 
separating it into two parts 
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 An overview of the Open-CV face recognition pipeline  

Instead, of trying to output a single label (or even the coordinates/bounding box of objects in 

an image), we are instead outputting a real-valued feature vector. 

For the dlib facial recognition network, the output feature vector is 128-d (i.e., a list of 128 

real-valued numbers) that is used to quantify the face. Training the network is done 

using triplets: 

     
    figure 8:A single triplet training step 
 

Feature Extraction: The faces will have to be represented by some appropriate features, these 
could be weights obtained using the Eigen faces method, or using gabor features or anything 
else.  

Using Eigen faces, each probe  could be represented as a vector of weights: 

https://pyimagesearch.com/wp-content/uploads/2018/06/face_recognition_opencv_triplet.jpg
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After obtaining such a weight vector for the input or probe image and for all the other images 
stored in the library, we were simply finding the Euclidean or the Mahalanobis distance of the 
weight vector of the probe image with those of the images in the template library.  And then 
were recognizing the probe as a face that gave the minimum score provided it was below a 
certain threshold. 
 

Representation in Difference Space: 
 
SVMs are binary classifiers, that is – they give the class which might be 1 or -1, so we would 
have to modify the representation of faces a little bit than what we were doing in that previous 
post to make it somewhat more desirable. In the previous approach that is “a view based or 

face space approach”, each image was encoded separately. Here, we would change the 
representation and encode faces into a difference space. The difference space takes into 
account the dissimilarities between faces. 
In the difference space there can be two different classes. 

1. The class that encodes the dissimilarities between different images of the same person. 

2. The other class encodes the dissimilarities between images of other people. These two 
classes are then given to a SVM which then generates a decision surface. 

Face recognition traditionally can be thought of as a  class problem and face authentication 
can be thought of as a  instances two class problem. To reduce it to a two class problem we 
formulate the problem into a difference space as I have already mentioned. 

Now consider a training set  having  training images belonging to 
 individuals. Each individual can have more than one image, that means  of-course. It 
is from  that we generate the two classes I mentioned above. 

1. The within class differences set. This set takes into account the differences in the images of 
the same class or individual. In more formal terms: 

 

Where  and  are images and  indicates that they belong to the same person. 

This set contains the differences not just for one individual but for all  individuals. 

http://en.wikipedia.org/wiki/Mahalanobis_distance
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2. The between class differences set. This set gives the dissimilarities of different images of 
different individually. In more formal terms: 

C2 = {ti - tj | ti ∞ tj} 

Where  and  are images and  indicates that they do not belong to the same person. 

 

Face Authentication: 

For Authentication the incoming probe  and a claimed identity  is presented. 

Using this, we first find out the similarity score: 

 

We then accept this claim if it lies below a certain threshold  or else reject it. I have 
discussed the need for a threshold at the end of this post, please have a look.  is to be found 
heuristically. 
 

Face Recognition: 

Consider a set of images , and a probe  which is to be indentified. 

We take  and score it with every image in the set : 

 

The image with the lowest score but below a threshold is recognized 

3.2 IMPLEMENTATION: 

The Linear support vector machine would be developed using the following steps:  

i. Data Collection                –  image dataset  

ii. Data pre-processing         –  augment, standardize and 

split the images to a        

 training   and testing dataset  

iii. Training the SVM model  – using the training dataset  

iv. Testing the SVM  model   – using the testing dataset 

 

Data Collection: 

Thousands of images are required to train the SVM effectively thus the size of the training 

https://onionesquereality.wordpress.com/2009/02/11/face-recognition-using-eigenfaces-and-distance-classifiers-a-tutorial/
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dataset will be crucial because one of the characteristics of deep learning is its ability to 

perform well when trained with large data sets.The customer face images are collected 

manually by implementing following code. The image files collected were in JPG or PNG 

image format. 

 

Importing the libraries 

 
OpenCV (Open Source Computer Vision Library) is an open source computer vision and 

machine learning software library. OpenCV was built to provide a common infrastructure for 

computer vision applications and to accelerate the use of machine perception in the 

commercial products. Being a BSD-licensed product, OpenCV makes it easy for businesses to 

utilize and modify the code. 

 
The haarcascade_frontalface_default. xml is a haar cascade designed by OpenCV to detect 

the frontal face. This haar cascade is available on github. A Haar Cascade works by training 

the cascade on thousands of negative images with the positive image  

superimposed on it. 

 
Cascade used to work with face detection and initially it needs lot of positive images. Later it 
detects face and store similar images at one place in the directory provided. 
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Once the video starts, it will capture upto 1000 images of a person and store those images as 
data in database.  
 

 
We will first capture the video from the given directory using the videoCapture() function, and 
then we will extract frames from the video and save them. 
destroyAllWindows() simply destroy all the windows we created. If we want to destroy any 
specific window, use the cv2. 
 
 
Data Preprocessing: 

Standardization: 

The images were transformed to the same size i.e. 128px by 128px and converted to the same 

image format i.e. JPG. 

 

Folder Structure: 

Approximately 80% of the images formed the training dataset and the remaining 20% formed 

the validation dataset. The images collected were put into the respective dataset folder and 

subfolders corresponding to the species name. The subfolder name defined the label that would 

be applied to each image. 

 

Data Preprocessing and Training the SVM model: 
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glob: the glob module is used to retrieve files/pathnames matching a specified pattern 

dlib: DLib is an open source C++ library implementing a variety of machine 
learning algorithms, including classification, regression, clustering, data transformation, and 
structured prediction. 

cv2: OpenCV (Open Source Computer Vision) is a library of programming functions mainly 
aimed at real-time computer vision. In simple language it is library used for Image Processing. 
It is mainly used to do all the operation related to Images. 

pickle: Pickle is the standard way of serializing objects in Python. You can use 
the pickle operation to serialize your machine learning algorithms and save the serialized 
format to a file. 

adjust_gamma:  Performs Gamma Correction on the input image. Also known as Power Law 
Transform. This function transforms the input image pixel wise according to the equation O = 
I**gamma after scaling each pixel to the range 0 to 1. 

 

read_image: Returns all images in list by given path and name of each image file. 

face_vector: It is a computer vision task of identifying a person based on a photograph of their 
faces. 

Training: 

 

For training data, we use dlib vectors that deals with integers and floating point conversions. 



                                  Customer Recommendation System At Shopping Malls 

Gudlavalleru Engineering College                                                                  P a g e  |  1 8  
 

Data Cleaning 

 

sklearn  preprocessing package provides several common utility functions and transformer 

classes to change raw feature vectors into representation that is more suitable for the down-

stream estimators. 

Test Train Split: 

 
The train and test split function is for slitting a single dataset for two different purposes: 

training and testing . 

Testing is for building model and training is for train model using specific dataset. 

 
Building model: 

Testing the SVM model: 
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For testing SVM model we import libraries and pickle for  serializing objects. 

Here we use cv2 font  hershey duplex , this is for calculating the image size in terms of pixels. 

Here we used some function for describing sizes or we can reshape images. 

 

 
gender.argmax is used to detect gender of customers who passed by based on online face 

analyses and automatically starts playing recommendations based on the targeted customer. 

 
The system tries to recognize the person using features like left, top, right in rectangle box 

which will detect a person face, if it not match with database images    

it will add that person to the database by creating individual file location.       
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3.3 DATA PREPARATION: 

For the project, we will be using the dataset that includes 4 different categories of face , with 1000 

images of each person.  

The face images used in this dataset are: 

 

• Ramana Image Dataset: 
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• Chaitanya Image Dataset: 

 

 
 

 

• Sivender Image Dataset: 
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Database: 

 

 

 

This is the IBM cloud database which contains details of a customers and his/her purchases, it  

also contain nodered  details. 
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This is a database of meta data means, it contains customers details with individual id's. It is 

used for future recognition of customer with id. 

 

 

 

 

This is items database , this contains id, key and values of items. It will connected with 

customer database in IBM cloud. 
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Node-RED is a programming tool for wiring together hardware devices, APIs and online 
services. Primarily, it is a visual tool designed for the Internet of Things, but it can also be 
used for other applications to very quickly assemble flows of various services. 

Node-RED is open source and was originally created by the IBM Emerging Technology 
organisation. It is included in IBM’s Bluemix (a Platform-as-a-Service or PaaS) IoT starter 
application package. Node-RED can also be deployed separately using the Node.js 
application. At present, Node-RED is a JS Foundation project. 

Node-RED enables users to stitch together Web services and hardware by replacing common 
low-level coding tasks (like a simple service talking to a serial port), and this can be done 
with a visual drag-drop interface. Various components in Node-RED are connected together 
to create a flow. Most of the code needed is created automatically. 

 

   

https://i0.wp.com/opensourceforu.com/wp-content/uploads/2017/08/Figure-1-What-a-typicial-Node-RED-flow-looks-like.jpg
https://i0.wp.com/opensourceforu.com/wp-content/uploads/2017/08/Figure-1-What-a-typicial-Node-RED-flow-looks-like.jpg


                                  Customer Recommendation System At Shopping Malls 

Gudlavalleru Engineering College                                                                  P a g e  |  2 5  
 

CHAPTER-4 

RESULTS AND DISCUSSION 

Results: 

 

 

 

This is the process of detecting a person face, that rectangular box detecting the person face 

using left, top, right values. 

 

                                       

After recognising a customer's face the display will display recommended items like this. 
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Capturing  another  person and detecting his face. 

 

 

 

This is chaitanya's  recommended items list. Recommending smart phone and showing  

updates on smart phones. 
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Detecting the person infront of the camera and ignoring the background images. 

 

 

 

 

Showing recommendations to sivender. Recommending refrigerator and updates on branded 

home appliances 
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Email notification is the extended feature for the recommendation process. when customer 

face is recognised by the camera in the shopping mall, the recommendation notification will 

send to the customer through mail automatically. 

When product database is updated with new products, then model will check the updated 

products are suitable to recommend any customer based on previous purchases.if 

recommendation needed then automatically notification will send through mail to customer. 

 

Discussions: 

SVM  is a very powerful algorithm which is widely used for image classification and object 

detection. The hierarchical structure and powerful feature extraction capabilities from an 

image makes SVM a very robust algorithm for various image and object recognition tasks. 
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CHAPTER -5 

             CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

Sure, making an online sale is satisfying, but what we want is, to make real world shopping 

malls a little more  preferable to the customers. An e-commerce organization can use the 

different types of filtering (Collaborative, content-based, and hybrid) to make an effective 

recommendation engine. It’s obvious that Amazon is successful at this principle. Whenever 

you buy an action figure, you will be recommended more things based on the content itself.  

Here we want to do the same thing, by taking  it a step further by making its own bundle 

related to the product you’re looking at. 

The first step to having great product recommendations for your customers is really just 

having the courage to dive into better conversions. And remember – the only way to truly 

engage with customers is to communicate with each as an individual. Here we are 

communicate with the clients by his/her  purchased products and brands of corresponding the 

products that listed on bill. 

We are sure that it’s safe to say that product recommendation engines will improve with the 

use of machine learning. And create a much better process for customer satisfaction  and 

retention. 

 

5.2 FUTURE SCOPE: 

Datasets will be updated continuously and it will make online actual rating predictions to the 

users whose habits are changing day by day. As a result, it can be sensitively satisfying 

current user tastes. The general experimental evaluation of the face expressional system 

guarantees better face recognition rates. Having examined techniques to cope with expression 

variation, in future it may be investigated in more depth about the face classification problem 

and optimal fusion of color and depth information. Further study can be laid down in the 

direction of allele of gene matching to the geometric factors of the facial expressions. 
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Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and interpretation 

of data, and synthesis of the information to provide valid conclusions., 

component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 

a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability 

to engage in independent and life-long learning in the broadest context of 

technological change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 
 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

       

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 

 

Mapping Table 

CS1537 : MAIN PROJECT  

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 
  

PSO 

1 

PSO 

2 

CO1 3 3 1         2 2 2       1 1 

CO2 3 3 3 3 3     2 2 2   1   3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2     3   

CO4 2   1   3       3 3 2 2   2 2 

  
 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

     based on level of mapping as follows: 

 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) 
mapped 
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Recommendation systems, which recommend products to customers, have become an important issue and received a lot of 

study. Existing recommender systems will recommend products in online, but in some application fields, such as at shopping 

malls, online recommending system will not work. So, we propose a facial recognition integrated recommender system to deal 

with the recommending products for customers at a retail store, shopping malls. Evaluation result shows that this system 

makes recommendation very well.Recommender systems are utilized in a variety of areas and are most commonly recognized 

as playlist generators for video and music services like Netflix, YouTube and Spotify, product recommenders for services such 

as Amazon, or content recommenders for social media platforms such as Facebook and Twitter. 

 

 

Keywords:Face recognition, Support Vector Machine (SVM), 

Recommendation of products and Recommendation to customers. 

 
1. INTRODUCTION: 

 
With the quick advancement of the innovation, the shopping pattern is by all accounts increasingly more 

important in people groups' day by day life, and it is presently changing people groups' utilization design, 

particularly in some created areas. The cash which individuals spend through the shopping gets to an ever increasing 

extent, so it contributes the monetary incentive in current society, however it conveys a progression of issues to the 

purchasers, with the end goal that the clients can discover and pick the normal item scarcely. Specifically we 

propose a novel approach for individual-based shopping recommendation system. We use the dataset from the real 

shopping mall consisting of shopping records table, client-profile table. Our algorithm integrates user behavior 

similarity and user profile similarity to build the user based collaborative filtering model. We evaluate our approach 

on a real-world shopping mall dataset. 

A customer recommendation is a product apparatus intended to create and give recommendations to things or 

substance a particular client might want to buy or draw in with. Using AI procedures and different information about 

individual items and individual clients, the framework makes a propelled net of complex associations between 

mailto:meesalaramana01@gmail.com
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thoseitems and those individuals. As web clients, we as a whole interface with item proposal frameworks almost 

consistently during Google look, when utilizing film or music gushing administrations, when shopping on the web, 

when perusing web based life, and when utilizing things like applications. As such item proposals are one of the best 

and boundless uses of AI in business. This is on the grounds that the customizing item or substance proposals to a 

specific client's inclinations makes a constructive outcome on client experience. 

 
2. LITERATURE REVIEW: 

 
DevilFinder and Altavista have somewhat tackled this issue however prioritization and personalization (where 

a framework maps accessible substance to client's inclinations and inclinations) of data were missing. This has 

expanded the interest for recommender frameworks like never before previously. Recommender frameworks are 

data sifting frameworks that manage the issue of data over-burden [1] by sifting fundamental data section through of 

a lot of powerfully created data as per client's inclinations, intrigue, or watched conduct about the thing [2]. 

Recommender frameworks are useful to both specialist co-ops and clients [3]. They diminish exchange expenses of 

finding and choosing things in a web based shopping condition [4]. Suggestion frameworks have likewise 

demonstrated to improve the dynamic procedure and quality [5]. 

 
In a web based business setting, recommender frameworks upgrade incomes, for the way that they are 

successful methods for selling more items [3].In logical libraries, recommender frameworks bolster clients by 

permitting them to move past list look. In this way, the need to utilize productive and exact proposal strategies inside 

a framework that will give significant and trustworthy suggestions to clients can't be over-underscored. 

The degree of data on the planet is becoming far away more quickly than our ability to process it. A great many new 

articles and web journals posted every day. A broad assortment of utilization remembering suggestions for 

websearch, book, films, potential clients for organizations and numerous more[2] 
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3.SURVEY OF PROPOSED SYSTEM 

 
For developing the system certain methodologies have been used. The methodology used in this 

project is image classification using Linear SVM. 

Step 1: Computing similarity between the target user and all other users. 

Step 2: Selecting a subset of collaborative users based on the similarity coefficients. 

Step 3: Offering recommendations based on products liked by collaborative users. 

 
The most material AI calculation for our concern is LINEAR SVC. Before bouncing into Linear SVC 

with our information, we're going to show an extremely straightforward model that should help set your 

comprehension of working with Linear SVC. 

 
The target of a Linear SVC (Support Vector Classifier) is to fit to the information you give, returning 

a"best fit" hyper-planethat partitions, or classifies, your information. From that point, in the wake of getting 

thehyper-plane,you would then be able to take care of certain highlights to your classifier to perceive what 

the"predicted" class is.This makes this particular calculation somewhat reasonable for our utilizations, however 

you can utilize this for some circumstances. 

 
SVM or Support Vector Machine is a straight model for order and relapse issues. It can take care of 

straight and non-direct issues and function admirably for some reasonable issues. The possibility of SVM is 

basic: The calculation makes a line or a hyperplane which isolates the information into classes. 

In this blog entry, I plan on offering an elevated level diagram of SVMs. I will discuss the hypothesis behind 

SVMs, its application for non-straightly detachable datasets and a snappy case of the usage of SVMs in Python 

too. In the up and coming articles, I will investigate the maths behind the calculation and burrow in the engine. 

As indicated by the SVM calculation, we discover the focuses nearest to the line from both the classes. These 

focuses are called bolster vectors. Presently, we figure the separation between the line and the help vectors. This 

separation is known as the edge. We will likely augment the edge. 

 
This information is plainly not directly detachable. We can't draw a straight line that can group this 

information. In any case, this information can be changed over to directly detachable information in a higher 

measurement. How about we include one more measurement and call it z-hub. Let the co-ordinates on z-pivot 

be represented by the requirement. z = x²+y²So, basically z co-ordinate is the square of distance of the point from 

origin. Let’s plot the data on z-axis. 

 
Consequently we can order information by adding an additional measurement to it with the goal that it 

turns out to be directly detachable and afterward anticipating the choice limit back to unique measurements 

utilizing scientific change. Be that as it may, finding the right change for any given dataset isn't excessively 

simple. Being thankful, we can utilize pieces in sklearn's SVM execution to carry out this responsibility. 
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3.1An overview of the Open-CV face recognition pipeline 

Rather, of attempting to yield a solitary mark (or even the directions/bouncing box of articles in a picture), we 

are rather yielding a genuine feature vector. 

For the dlib facial acknowledgment organize, the yield highlight vector is 128-d (i.e., a rundown of 128 genuine 

esteemed numbers) that is utilized to measure the face. Preparing the system is finished utilizing triplets. 

 
3. METHODOLOGY 

SVMs are binary classifiers, that is – they give the class which might be 1 or -1, so we would have to 

modify the representation of faces a little bit than what we were doing in that previous post to make it somewhat 

more desirable. In the previous approach that is “a view based on face space approach”, each image was 

encoded separately. Here, we would change the representation and encode faces into a difference space. The 

difference space takes into account the dissimilarities between faces. 

In the difference space there can be two different classes. 
 

1. The class that encodes the dissimilarities between different images of the same person. 

 
2. The other class encodes the dissimilarities between images of other people. These two classes are then 

given to a SVM which then generates a decision surface. 

Face recognition traditionally can be thought of as a    class problem and face authentication can be 

thought of as a    instances two class problem. To reduce it to a two class problem we formulate the problem 

into a difference space as I have already mentioned. 

Now   consider   a   training set   having training images belonging to 

individuals. Each individual can have more than one image, that means   of-course. It is from    that 

we generate the two classes I mentioned above. 

1. The within class differences set. This set takes into account the differences in the images of the same class 

or individual. In more formal terms: 

 

Where    and   are images and  indicates that they belong to the same person. 

This set contains the differences not just for one individual but for all   individuals. 

2. The between class differences set. This set gives the dissimilarities of different images of different 

individually. In more formal terms: 

C2 = {ti - tj | ti ∞ tj} 
 

Where    and   are images and  indicates that they do not belong to the same person. 

Face Authentication: 

 
For Authentication the incoming probe and a claimed identity    is presented. 

Using this, we first find out the similarity score: 
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We then accept this claim if it lies below a certain threshold   or else reject it. I have discussed the need for a 

threshold at the end of this post, please have a look.   is to be found heuristically. 

Face Recognition: 

 

Consider a set of images  , and a probe which is to be indentified. 

We take and score it with every image in the set : 

 
The image with the lowest score but below a threshold is recognized 

 
 

5.RESULTS AND DISCUSSION 

Email notification is a feature in the recommendation process. When customer face is recognised by  

the camera in the shopping mall, the recommendation notification will send to the customer through mail 

automatically. 

 
When product database is updated with new products, then model will check the updated products are 

suitable to recommend any customer based on previous purchases. If recommendation needed then 

automatically notification will send through mail to customer. 

 

Fig 1. Recognition  of Customer’s face Fig 2. 

Recommendation interface of Customer 
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Fig 3. Recommendation notification through mail 

 
 

5.1 Discussions: 

SVM is an incredible calculation which is broadly utilized for picture characterization and finding 

object. The progressive structure and ground-breaking highlight extraction abilities from a picture makes SVM 

an exceptionally strong calculation for different picture and article acknowledgment assignments. Here we need 

to do something very similar, by making it a stride further by making its own group identified with the item 

you're taking a glance at. 

 
5. CONCLUSION 

Sure, making an online deal is fulfilling, yet what we need is, to make genuine shopping centers 

somewhat more desirable over the clients. An internet business association can utilize the various sorts of sifting 

(Collaborative, content-based, and half breed) to make a powerful proposal motor. Clearly Amazon is fruitful at 

this rule. At whatever point you purchase an activity figure, you will be suggested more things dependent on the 

substance itself. 
 

The initial step to having incredible item proposals for your clients is extremely simply having the 

boldness to jump into better transformations. What's more, recollect – the best way to genuinely draw in with 

clients is to speak with each as a person. Here we are communicate with the clients by his/her purchased 

products and brands of corresponding the products that listed on bill. 

 
 

We are certain that it's sheltered to state that item suggestion motors will improve with the utilization 

of machine learning. What's more, make a greatly improved procedure for consumer loyalty and maintenance. 

Datasets will be updated continuously and it will make online actual rating predictions to the users whose habits 

are changing day by day. As a result, it can be sensitively satisfying current user tastes. The general trial 

assessment of the face expressional framework ensures better face acknowledgement rates. Having inspected 

strategies to adapt to appearance variety, in future it might be examined in more profundity about the face order 

issue and ideal combination of shading and profundity data. Further examination can be set down toward an 

allele of quality coordinating to the geometric elements of the facial expressions. 
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6. FUTURE SCOPE 

Datasets will be updated continuously and it will make online actual rating predictions to the users whose 

habits are changing day by day. As a result, it can be sensitively satisfying current user tastes.The general 

experimental evaluation of the face expressional system guarantees better face recognition rates. Having examined 

techniques to cope with expression variation, in future it may be investigated in more depth about the face 

classification problem and optimal fusion of color and depth information. Further study can be laid down in the 

direction of allele of gene matching to the geometric factors of the facial expressions. 
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ABSTRACT 

Marketing strategy is one of the most important areas that need to be carefully 

examined by the policy makers of banks. Marketing strategy is needed to improve the 

performance and ensure sustainable growth of banks as the competition in the banking 

industry started to grow drastically. Application of marketing concept in the banking sector 

was introduced to enhance the customer satisfaction. The main aim of the project is to design 

a system to predict whether the customer will be satisfied or not based on the given 

parameters which will be taken as input through the system through which we have designed. 

In this project we are going to use some machine learning techniques in order to tell whether 

a customer subscribes to the bank or not for a given fixed deposit policy. 
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CHAPTER-1 

INTRODUCTION 

 

1.1 INTRODUCTION 

A bank is a financial institution which accepts deposits, pays interest on pre-defined rates, clears checks, 

makes loans, and often acts as an intermediary in financial transactions. It also provides other financial services 

to its customers. 

Banks are now required to cope with stiff competition in business and also the complex regulatory 

norms regarding capital adequacy and provisioning. Thus, banks are forced to adopt various marketing 

techniques and strategies. Marketing in banks can be stated as a new phenomenon that is shaping well over the 

past few decades. This can be firmly said that well-designed marketing strategies are very important to promote 

banking services effectively. The role of the banking marketing strategies is to achieve competitive 

characteristic in banks as an important pillar for achieving the goals and success of these banks. The higher 

rates of knowledge to the marketing strategies of the human race have increased banks have elements of tangible 

and intangible assets that enable them to excel on banks that do not bother them and become the owner of the 

leadership in achieving competitive characteristics that wants to clients. Thus the orientation of banks should 

be with a much wider focus in relation to consumer and market needs, and the consequent marketing strategies. 

While formulating marketing strategy, a bank should focus attention on: 

(i) consumer sovereignty  

(ii) attitude  

(iii) responsiveness and personal skills of bank staff  

(iv) revitalizing the marketing department  

(v) top management support to the marketing department  

(vi) participation of marketing personnel in key bank decisions. 

Bank management governs various concerns associated with bank in order to maximize profits. The 

concerns broadly include liquidity management, asset management, liability management and capital 

management. 

Marketing refers to activities a company undertakes to promote the buying or selling of a product or 

service. Marketing includes advertising, selling, and delivering products to consumers or other businesses. Some 

marketing is done by affiliates on behalf of a company. 
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Professionals who work in a corporation's marketing and promotion departments seek to get the attention 

of key potential audiences through advertising. Promotions are targeted to certain audiences and may involve 

celebrity endorsements, catchy phrases or slogans, memorable packaging or graphic designs and overall media 

exposure. 

In the world market the rapid penetration of new markets, increasing level of competition are among the 

factors that encourage firms to find more effective ways to conquer the global market as well as develop the 

internal market. For businesses seeking a successful and long-term participation in market, it is expedient to 

organize their marketing activities; therefore they need to choose a clear marketing strategy. Marketing strategy 

is a broad plan for achieving marketing objectives. A marketing strategy that is well -articulated will enable one 

to focus on marketing activities to achieve the organizational goal. An organization's strategy that combines all 

of its marketing goals into one comprehensive plan. A good marketing strategy should be drawn from market 

research and focus on the right product mix in order to achieve the maximum profit potential and sustain the 

business. The marketing strategy is the foundation of a marketing plan. It is one of the functional strategies of 

the company that collectively make up a common business strategy. Chlivickas (2007) notes that marketing 

strategy development often is one of the most important aspects of business, because it is necessary to achieve 

company goals, to organize activities in a focused and targeted manner. Marketing strategy addresses specifically 

how to act to achieve the desired results. Virvilaite (2009) notes that marketing strategy is one of the functional 

strategies of the company that collectively make up an overall business strategy. However, the value of the 

common marketing strategy, the business strategy, is very high, whereas the control key marketing relationships 

with companies are outside of the support function – delivery of the goods to the market and sales. A traditional 

definition of marketing strategy is a plan for pursuing the firm‟s objectives or how the company is going to 

obtain its marketing goals with a specific market segment (Orville and Walker 2008; Theodosio, Leonidus, 2003; 

Kotler, Armstrong, 2009) while Brodrechtova (2008) explains that marketing strategy is a roadmap of how a 

firm assigns its resource and relates to its environment and achieves corporate objective in order to generate 

economic value and keep the firm ahead of its competitors. In laymen terms it is to determine the nature, strength, 

direction, and interaction between the marketing mix-elements and the environmental factors in a particular 

situation (Li et al 2000). According to Levie (2006), the aim of the development of an organization‟s marketing 

strategy development is to establish, build, defend and maintain its competitive advantage. 

With the startling rise over the last few decades of media and technology which increases the amount of 

information we have at our fingertips (cell phones, television, Internet, etc.), humans are now more connected 

than ever. One result of this is that marketing campaigns are growing evermore pervasive in our daily lives. This 

glut of advertising has forced businesses to compete for the attention of a populace that has an ever growing 

amount of distractions. Thus raising the question: How can businesses successfully advertise their products in  
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the most efficient way possible with the highest possible rate of success? We will answer this question in the 

context of banks advertising fixed term deposit products to their customers. Using data collected from a previous 

bank marketing campaign, a number of features centered around the clients, the campaign itself, and general 

market conditions will be explored. Based on this data, machine learning models will predict which clients will 

subscribe and what banks can do to increase the rate of subscription. 

The banking sector is an integral part of the economy. Hence this sector plays a key role in the wellbeing 

of the economy. A weak banking sector not only jeopardizes the long-term sustainability of an economy, it can 

also be a trigger for a financial crisis which can lead to economic crises. Majority of the banking institutions are 

now putting emphasis on marketing to make customer aware about the services and benefits offered by them. 

Marketing is the crucial connection between banks and customers, no banks can expect to succeed without 

putting substantial investments in its marketing efforts. Banks nowadays are coming up with surprising and 

impressing ways to lure the customers and retaining their customer base. These days‟ banks are focusing heavily 

on building long term relationships with their existing customers and thereby gaining new customers. Hence, 

relationship marketing becomes very important for the banks. It is concerned with mapping out all the touch 

point and evaluating what services are provided, by whom, and when, and how, and what is expected by 

customers. All the techniques and strategies of marketing are used so that ultimately they induced the people to 

do business with the particular bank. This can be firmly said that well-designed promotional strategies are very 

important to promote banking services effectively. 

Python is a popular programming language. It was created by Guido van Rossum, and released in 1991.It 

is used for: 

• web development (server-side), 

• software development, 

• mathematics, 

• System scripting. 

• Python runs on an interpreter system, meaning that code can be executed as soon as it is written. This 

means that prototyping can be very quick. 

 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think how smart human 

think. AI is a study of how human brain think, learn, decide and work, when it tries to solve problems. And 

finally this study outputs intelligent software systems.The aim of AI is to improve computer functions which are 

related to human knowledge, for example, reasoning, learning, and problem-solving.It is composed of 
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• Reasoning 

• Learning 

• Problem Solving 

• Perception 

• Linguistic Intelligence 

 

1.2 OBJECTIVES OF THE PROJECT 

 

• Identify the consumer response to the company’s product. 

• Know the consumers’ needs and expectations. 

• Seek maximum information about the consumer, i.e. the know consumers’ income range, their 

location, buying behavior, etc. 

• Know the nature and extent of competition and also the strength and weaknesses of the competitors. 

• Check the reaction of the dealers to the company policies. 

• Evaluate the reputation of the company in the market. 

• Identify and solve the marketing problems of the company. 

• Search for new marketing opportunities. 

• Find out alternative uses of the existing products. 

• Estimate the cost of marketing of goods and service. 

• Change in demographic factors 

• Cut throat competition in the service industry 

• Increased profit consciousness of the banks 

• Deregulation of interest rates 

• Entry of various private and foreign banks 

• Increasing awareness, education and urbanization 

• Indigenous growth of non banking financial institutions Disintermediation 

• Advent of the technology 

• Increasing the reach of innovative banking products 
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1.3 PROBLEM STATEMENT 

 

Banks increasingly compete outside of their home countries, and operating environments often differ 

sharply across countries, both in terms of financial markets and credit risk.Marketing of bank products is the 

aggregate function absorbed at providing facility to satisfy customer’s monetary needs and wants, more than 

the rivalry keeping in view the organizational objectives. Banking is a personalized service oriented industry 

and hence should provide services which satisfy the customer’s needs. The main role of the bank is not only to 

attain and win more and more customers but also to preserve them through operative customer facility. 

Marketing as associated to banking is to explain a suitable promise to a customer through a variety of products 

and services and also to confirm operative distribution through satisfaction. 
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   CHAPTER-2 

LITERATURE REVIEW 

 

A number of studies have been conducted both in India and abroad over a period of time regarding the 

marketing strategies applicable in the banking sector. Followings few of the studies are reviewed hereunder as 

they would facilitate a clear backing for carrying out the present study. 

 

Jha, S.M. (1982); in his book “Services Marketing”, deals with bank marketing, marketing research, 

market segmentation, marketing mix for banking services, bank marketing in Indian environment. The author 

feels that despite the existence of commercial banks, which were established to make available timely and 

adequate services to the customers. Banks suffered due to lack of adequate and appropriate strategies for 

marketing their financial services. He explained the marketing mix strategies such as product mix, place mix, 

promotion mix, price mix, people mix, physical evidence mix and processes mix for the service sector [1]. 

 

Levitt, T. (1974); explains that all the techniques and strategies of marketing are used so that ultimately 

they induce the people to do business with a particular bank. To create and keep a customer means doing all 

those things so that people would like to do business and continue to do it with a particular bank rather than 

with the competitors. A business is not a business if it cannot stay in business. It cannot stay in business if it 

does not attract and hold enough customers, no matter how efficiently it operates [2]. 

 

Mehta (2010) in his article” Personal Selling-A Strategy for promoting Bank Marketing “reported that 

there is lack of Marketing Communication in Indian Banks .He suggested for adopting banks suitable marketing 

promotion strategies for better business. He emphasized that on adoption of personal selling as a strategy for 

marketing promotion in Banks the banking business can improve considerably [3]. 

 

Turnbull, Peter W. (1982), places the branch bank manager in a central position in the business in respect 

of the marketing efficiency of the banks at the local level. The study identified three reasons which underlie the 

lack of marketing orientation: motivation, ability and time and says that banks need to move quickly to ensure 

that branch bank managers can speedily meet the challenge. It was suggested that managers be given knowledge 

inputs on the principles of marketing and develop in them the commitment to implementing the principles in 

practice [4]. 

 

Ravisankar, T.S. (1985); in a study on “Marketing Strategies and Planning for Business Growth in 

Banks” says that the marketing plan for banking services should be supported by appropriate marketing 
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strategies. He suggests that marketing strategy for banks must be oriented towards customers-current and 

potential as well [5]. 

 

Radhakrishnan, S.(1987); conducted a study on 'Marketing of Banking Services, Constraints, Challenges 

and Strategy' and found that mixed banking, complaints from customers about bank charges, competition from 

nonbanking financial companies and growing investment consciousness of the public are some of the 

impediments to bank marketing. It is suggested that the branch manager can design appropriate marketing 

strategy through identification of customer needs and service efficiency with appropriate differentiation by 

understanding customer behavior [6]. 

 

Talwar, R.K. (1975), Chairman of „Working Group on Customer Service in Banks‟ noted that there was 

considerable ignorance about the facilities and services offered by banks and the roles they were required to 

play. Most bank customers are unaware of various schemes and services offered by banks. The group 

recommended educational campaigns to be carried out by banks illustratively and every customer of bank should 

be provided a booklet containing the range of services offered by banks. The survey conducted by the working 

group pointed out that by and large less educated people and females are far away from the banks. The study 

observed that developing banking habits is not only a strategy for social uplift only but is equally important a 

strategy for bank marketing in the long run [7]. 
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CHAPTER-3 

PROPOSED METHOD 

 

3.1 METHODOLOGY 

 

3.1.1 Logistic Regression 

Logistic regression is a statistical method for predicting binary classes. The outcome or target variable 

is binary in nature. For example, it can be used for cancer detection problems. It computes the probability of an 

event occurrence. 

 

Classification techniques are an essential part of machine learning and data mining applications. 

Approximately 70% of problems in Data Science are classification problems. A popular classification technique 

to predict binomial outcomes (y = 0 or 1) is called Logistic Regression. Logistic regression predicts categorical 

outcomes (binomial/multinomial values of y), whereas linear Regression is good for predicting continuous-

valued outcomes (such as the weight of a person in kg, the amount of rainfall in cm). 

 

3.1.2 Features of Logistic Regression 

• Linear Regression Equation 

• Sigmoid Function 

• Apply sigmoid function on linear regression 

• Properties of Logistic Regression 

•  Logistic Regression Assumptions 

• Binary Logistic Regression model building in Scikit-learn 

• Maximum Likelihood Estimation Vs. Ordinary Least Square Method 

• Model Evaluation using Confusion Matrix 

• Model Evaluation using Confusion Matrix 
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It is a special case of linear regression where the target variable is categorical in nature. It uses a log of odds 

as the dependent variable. Logistic Regression predicts the probability of occurrence of a binary event utilizing 

a logit function. 

3.1.2.1 Linear Regression Equation 

 

 

Where, y is dependent variable and X1, X2 … and Xn are explanatory variables. 

3.1.2.2 Sigmoid Function 

 

 
 

 
Fig: 1: Sigmoid curve 

The sigmoid function also called the logistic function gives an ‘S’ shaped curve that can take any real-

valued number and map it into a value between 0 and 1. If the curve goes to positive infinity, y predicted will 

become 1, and if the curve goes to negative infinity, y predicted will become 0. If the output of the sigmoid 

function is more than 0.5, we can classify the outcome as 1 or YES, and if it is less than 0.5, we can classify it 

like 0 or NO. If the output is 0.75, we can say in terms of probability as: There is a 75 percent chance that patient 

will suffer from cancer. 
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Sigmoid function 

The sigmoid curve has a finite limit of: 

‘0’ as x approaches −∞ 

‘1’ as x approaches +∞ 

The output of sigmoid function when x=0 is 0.5 

Thus, if the output is more tan(0.5), we can classify the outcome as 1 (or YES) and if it is less than 0.5, we can 

classify it as 0(or NO). 

For example: If the output is 0.65, we can say in terms of probability as: 

There is a 65 percent chance that your favorite cricket team is going to win today . 

3.1.2.3 Apply sigmoid function on linear regression 

 

 

3.1.2.4 Properties of Logistic Regression 

• The dependent variable in logistic regression follows Bernoulli Distribution. 

• Estimation is done through maximum likelihood. 
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• No R Square, Model fitness is calculated through Concordance, KS-Statistics. 

3.1.2.5 Logistic Regression Assumptions 

• Binary logistic regression requires the dependent variable to be binary. 

• For a binary regression, the factor level 1 of the dependent variable should represent the desired outcome. 

• Only meaningful variables should be included. 

• The independent variables should be independent of each other. That is, the model should have little or no 

multicollinearity. 

• The independent variables are linearly related to the log odds. 

• Logistic regression requires quite large sample sizes. 

 

Fig: 2: Logistic Regression Classifier 

These models aim to predict a clinically relevant outcome using person-level information. The 

traditional approach to develop these models involves the use of  regression models, for example, logistic 

regression (LR) to predict disease presence (diagnosis) or disease outcomes 
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3.1.2.6 Binary Logistic Regression model building in Scikit learn 

 

 

 

Fig: 3: Binary Regression Model 

Binary logistic regression is used to predict the odds of being a case based on the values of the 

independent variables (predictors). The odds are defined as the probability that a particular outcome is a case 

divided by the probability that it is a noncase. 

 

3.1.2.6.1 Binary Classification 

A Binary logistic regression (often referred to simply as logistic regression), predicts the probability that 

an observation falls into one of two categories of a dichotomous dependent variable based on one or more 

independent variables that can be either continuous or categorical. 

In this example, a magazine reseller is trying to decide what magazines to market to customers. In the 

“old days,” this might have involved trying to decide which customers to send advertisements to via regular mail. 

In the context of today and the “web,” this might involved deciding what recommendations to make to a customer 

viewing a web page about other items that the customer might be interested in and therefore want to buy. The 

two problems are essentially the same. 

 

 

 



Bank Marketing Analysis 
 

 
Gudlavalleru Engineering College                     13 
 

 

Example for the above explanation  

Here are the variables that magazine reseller has on each customer from third-party sources: 

• Household Income (Income; rounded to the nearest $1,000.00) 

• Gender (IsFemale = 1 if the person is female, 0 otherwise) 

• Marital Status (IsMarried = 1 if married, 0 otherwise) 

• College Educated (HasCollege = 1 if has one or more years of college education, 0 otherwise) 

• Employed in a Profession (IsProfessional = 1 if employed in a profession, 0 otherwise) 

• Retired (IsRetired = 1 if retired, 0 otherwise) 

• Not employed (Unemployed = 1 if not employed, 0 otherwise) 

• Length of Residency in Current City (ResLength; in years) 

• Dual Income if Married (Dual = 1 if dual income, 0 otherwise) 

• Children (Minors = 1 if children under 18 are in the household, 0 otherwise) 

• Home ownership (Own = 1 if own residence, 0 otherwise) 

• Resident type (House = 1 if the residence is a single-family house, 0 otherwise) 

• Race (White = 1 if the race is white, 0 otherwise) 

• Language (English = 1 is the primary language in the household is English, 0 otherwise) 

 

With this dataset, we will be building a binary classification model which will take above inputs as features and 

predict if the customer will buy the magazine or not. At last, we’ll evaluate our model using the confusion matrix. 

 

 

• Step 1: Import all the required libraries 

 

 Import All the Required Libraries 
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Step 2: Load the dataset and check 

kidDataset = pd.read_csv("/Users/PradyumnaTeja/Documents/projects/ML/logisticRegression/Kid.csv") 

kidDataset.head() 

 

 
 Original Dataset 

If we run kidDataset.shape and we will get the number of rows and columns. For this case, there are 673 

rows and 18 columns. 

• Step 3: 

 

Remove first column “Obs No.” as it doesn’t have any relevance. 

             kidDataset.drop(columns=['Obs No.']) 

 

• Step 4: 

 

Check for null values anywhere in our dataset. If you have zero values for all the columns then it meant 

we don’t have any null value in any of the columns. 
             kidDataset.isnull().sum() 

 

 
To Check for Null Values 
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Let us explore our target variable and visualize it. 

kidDataset.Buy.value_counts() 

sns.countplot(x='Buy',data=kidDataset,palette='hls') 

plt.show() 

 
                                  Fig: 4: Pictorial Representation of Target Variable 

 

• Step 5: 

 

 Here we need to divide the given data into two types of variables dependent (target ) 

 
 Dividing the dataset 

 

• Step 6:  

 

Next, we split 80% of the data into training set while 20% of the data to test set using below  

  The test_size variable is where we actually specify the proportion of the test set. 

  X_train, X_test, y_train, y_test=train_test_split(X,y,test_size=0.20,random_state=0)       

 

• Step 7: 

 

Instantiate the Logistic Regression model using default and use fit() function to train your model. 

              logreg = LogisticRegression()logreg.fit(X_train,y_train) 

• Step 8: 

 

     Now that we have trained our algorithm, it’s time to make some predictions. To do so, we will use our test 

data and see how accurately our algorithm predicts the percentage score. To make predictions on the test 

data, execute the following script: 
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             y_pred=logreg.predict(X_test) 

3.1.2.7 Maximum Likelihood Estimation 

The MLE is a “likelihood” maximization method, while OLS is a distance-minimizing approximation 

method. Maximizing the likelihood function determines the parameters that are most likely to produce the 

observed data. From a statistical point of view, MLE sets the mean and variance as parameters in determining 

the specific parametric values for a given model. This set of parameters can be used for predicting the data needed 

in a normal distribution. 

 

3.1.2.8 Model Evaluation using Confusion Matrix 

 

Let’s talk about the confusion matrix little bit. A confusion matrix is a table that is often used to describe 

the performance of a classification model on a set of test data for which the true values are known. 

Few terms to remember in the context of confusion matrix, refer the table below: 

• true positives (TP): These are cases in which we predicted yes and are actually yes. 

• true negatives (TN): We predicted no, and no in actual. 

• false positives (FP): We predicted yes, but actual is no. (Type I error) 

• false negatives (FN): We predicted no, yes in actual. (Type II error) 

 

 
Fig: 5: Confusion Matrix 

A confusion matrix is a table that is often used to describe the performance of a classification model (or 

“classifier”) on a set of test data for which the true values are known. It allows the visualization of the 

performance of an algorithm. 
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There is also a list of rates that are often computed from a confusion matrix for a binary classifier: 

• Accuracy: Overall, how often is the classifier correct? 

                             Accuracy = (TP+TN)/total 

 

• Misclassification Rate(Error Rate): Overall, how often is it wrong? 

                            Misclassification Rate = (FP+FN)/total 

 

• True Positive Rate(Sensitivity or Recall): When it’s actually yes, how often does it predict yes? 

                            True Positive Rate = TP/actual yes 

 

• False Positive Rate: When it’s actually no, how often does it predict yes? 

                            False Positive Rate=FP/actual no 

 

• True Negative Rate(Specificity): When it’s actually no, how often does it predict no? 

                    True Negative Rate=TN/actual no 

• Precision: When it predicts yes, how often is it correct? 

                          Precision=TP/predicted yes 

• Prevalence: How often does the yes condition actually occur in our sample? 

                         Prevalence=actual yes/total 

 

Now let's get back to our original problem. 

So let us compute the confusion matrix taking parameters test data of target variable and predicted target data. 

cnf_matrix=metrics.confusion_matrix(y_test,y_pred) 

cnf_matrix 

 

• Output: 

array([[106, 8], 

           [  3,  18]]) 

Here, you can see the confusion matrix in the form of the array object. The dimension of this matrix is 

2*2 because this model is a binary classification. You have two classes 0 and 1. Diagonal values represent 
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accurate predictions, while non-diagonal elements are inaccurate predictions. In the output, 106 and 18 are actual 

predictions, and 8 and 3 are incorrect predictions. 

3.1.2.8.1 Visualizing Confusion Matrix using Heatmap 

 

Let’s visualize the results of the model in the form of a confusion matrix using matplotlib and seaborn. 

Here, we will visualize the confusion matrix using Heatmap. 

 

 

Fig: 6: Confusion Matrix Using Heatmap 

3.1.2.9 Confusion Matrix Evaluation Metrics 

Let’s evaluate the model using model evaluation metrics such as accuracy, precision, and recall. 

print("Accuracy:",metrics.accuracy_score(y_test,y_pred)) 

print("Precision:",metrics.precision_score(y_test,y_pred)) 

print("Recall:",metrics.recall_score(y_test, y_pred)) 

It should give output as  
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('Accuracy:',0.9185185185185185) 

('Precision:',0.6923076923076923) 

('Recall:', 0.8571428571428571) 

Well, our binary classification model predicted the outcome with 91% accuracy which is considered as good. 

Precision: Precision is about being precise, i.e., how accurate your model is. In other words, you can say, when 

a model makes a prediction, how often it is correct. In your prediction case, when your Logistic Regression model 

predicted customers will buy the magazine 69% of the time. 

Recall or Sensitivity: If there are customers that bought the magazine in test data and your Logistic Regression 

model can identify it 85% of the time. 

ROC Curve 

Receiver Operating Characteristic (ROC) curve is a plot of the true positive rate(Recall) against the false positive 

rate. It shows the tradeoff between sensitivity and specificity. 

 

 
                              Fig: 7: ROC Curve 

AUC(Area Under Curve) score for the case is 0.94. AUC score 1 represents perfect classifier, and 0.5 represents 

a worthless classifier. 
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3.1.2 Decision Tree 

Decision Tree: Decision tree is the most powerful and popular tool for classification and prediction. A Decision 

tree is a flowchart like tree structure, where each internal node denotes a test on an attribute, each branch 

represents an outcome of the test, and each leaf node (terminal node) holds a class label. 

 

Fig: 8: A Decision Tree for the Concept PlayTennis. 

 

 

Construction of Decision Tree  

 

A tree can be “learned” by splitting the source set into subsets based on an attribute value test. This process is 

repeated on each derived subset in a recursive manner called recursive partitioning. The recursion is completed 

when the subset at a node all has the same value of the target variable, or when splitting no longer adds value 

to the predictions. The construction of decision tree classifier does not require any domain knowledge or 

parameter setting, and therefore is appropriate for exploratory knowledge discovery. Decision trees can handle 

high dimensional data. In general decision tree classifier has good accuracy. Decision tree induction is a typical 

inductive approach to learn knowledge on classification. 

Decision Tree Representation  

Decision trees classify instances by sorting them down the tree from the root to some leaf node, which 

provides the classification of the instance. An instance is classified by starting at the root node of the tree,testing 
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the attribute specified by this node,then moving down the tree branch corresponding to the value of the attribute 

as shown in the above figure.This process is then repeated for the subtree rooted at the new node. 

The decision tree in above figure classifies a particular morning according to whether it is suitable for 

playing tennis and returning the classification associated with the particular leaf.(in this case Yes or No). 

For example,the instance 

(Outlook = Rain, Temperature = Hot, Humidity = High, Wind = Strong ) 

would be sorted down the leftmost branch of this decision tree and would therefore be classified as a negative 

instance. 

In other words we can say that decision tree represent a disjunction of conjunctions of constraints on the attribute 

values of instances. 

(Outlook = Sunny ^ Humidity = Normal) v (Outllok = Overcast) v (Outlook = Rain ^ Wind = Weak) 

Strengths and Weakness of Decision Tree approach 

 

The strengths of decision tree methods are: 

 

• Decision trees are able to generate understandable rules. 

• Decision trees perform classification without requiring much computation. 

• Decision trees are able to handle both continuous and categorical variables. 

• Decision trees provide a clear indication of which fields are most important for prediction or 

classification. 

 

The weaknesses of decision tree methods : 

• Decision trees are less appropriate for estimation tasks where the goal is to predict the value of a 

continuous attribute. 

• Decision trees are prone to errors in classification problems with many class and relatively small number 

of training examples. 

• Decision tree can be computationally expensive to train. The process of growing a decision tree is 

computationally expensive. At each node, each candidate splitting field must be sorted before its best 

split can be found. In some algorithms, combinations of fields are used and a search must be made for 

optimal combining weights. Pruning algorithms can also be expensive since many candidate sub-trees 

must be formed and compared. 
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Types of Decision Trees 

Types of decision tree is based on the type of target variable we have. It can be of two types: 

1. Categorical Variable Decision Tree: Decision Tree which has categorical target variable then it called as 

categorical variable decision tree. E.g.:- In above scenario of student problem, where the target variable was 

“Student will play cricket or not” i.e. YES or NO. 

2. Continuous Variable Decision Tree: Decision Tree has continuous target variable then it is called as 

Continuous Variable Decision Tree. 

E.g.:- Let’s say we have a problem to predict whether a customer will pay his renewal premium with an insurance 

company (yes/ no). Here we know that income of customer is a significant variable but insurance company does 

not have income details for all customers. Now, as we know this is an important variable, then we can build a 

decision tree to predict customer income based on occupation, product and various other variables. In this case, 

we are predicting values for continuous variable. 

 

 
Fig: 9: Decision Tree Model 

Decision Tree Algorithm Pseudocode 

The decision tree algorithm tries to solve the problem, by using tree representation. Each internal node of the tree 

corresponds to an attribute, and each leaf node corresponds to a class label. 

1. Place the best attribute of the dataset at the root of the tree. 

2. Split the training set into subsets. Subsets should be made in such a way that each subset contains data with 

the same value for an attribute. 
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3. Repeat step 1 and step 2 on each subset until you find leaf nodes in all the branches of the tree. 

In decision trees, for predicting a class label for a record we start from the root of the tree. We compare the values 

of the root attribute with record’s attribute. On the basis of comparison, we follow the branch corresponding to 

that value and jump to the next node. 

We continue comparing our record’s attribute values with other internal nodes of the tree until we reach a leaf 

node with predicted class value. The modeled decision tree can be used to predict the target class or the value. 

Assumptions while creating Decision Tree 

Some of the assumptions we make while using Decision tree: 

• At the beginning, the whole training set is considered as the root. 

• Feature values are preferred to be categorical. If the values are continuous then they are discretized prior to 

building the model. 

• Records are distributed recursively on the basis of attribute values. 

• Order to placing attributes as root or internal node of the tree is done by using some statistical approach. 

 

 

Fig: 10: Uses 
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Advantages of Decision Tree: 

1. Easy to Understand: Decision tree output is very easy to understand even for people from non-analytical 

background. It does not require any statistical knowledge to read and interpret them. Its graphical 

representation is very intuitive and users can easily relate their hypothesis. 

2. Useful in Data exploration: Decision tree is one of the fastest way to identify most significant variables and 

relation between two or more variables. With the help of decision trees, we can create new variables / 

features that has better power to predict target variable. It can also be used in data exploration stage. For 

e.g., we are working on a problem where we have information available in hundreds of variables, there 

decision tree will help to identify most significant variable. 

3. Decision trees implicitly perform variable screening or feature selection. 

4. Decision trees require relatively little effort from users for data preparation. 

5. Less data cleaning required: It requires less data cleaning compared to some other modeling techniques. It 

is not influenced by outliers and missing values to a fair degree. 

6. Data type is not a constraint: It can handle both numerical and categorical variables. Can also handle multi-

output problems. 

7. Non-Parametric Method: Decision tree is considered to be a non-parametric method. This means that 

decision trees have no assumptions about the space distribution and the classifier structure. 

8. Non-linear relationships between parameters do not affect tree performance. 

9. The number of hyper-parameters to be tuned is almost null. 

 

3.1.3 Random Forest: 

 

Random Forest is an extension over bagging. Each classifier in the ensemble is a decision tree classifier and is 

generated using a random selection of attributes at each node to determine the split. During classification, each 

tree votes and the most popular class is returned. 

 

Implementation steps of Random Forest  

1. Multiple subsets are created from the original data set, selecting observations with replacement. 
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2. A subset of features is selected randomly and whichever feature gives the best split is used to split the 

node iteratively. 

3. The tree is grown to the largest. 

4. Repeat the above steps and prediction is given based on the aggregation of predictions from n number of 

trees. 

 

Fig: 11: Division of Dataset 

An Example of Why Uncorrelated Outcomes are So Great 

The wonderful effects of having many uncorrelated models is such a critical concept that I want to show you an 

example to help it really sink in. Imagine that we are playing the following game: 

• I use a uniformly distributed random number generator to produce a number. 

• If the number I generate is greater than or equal to 40, you win (so you have a 60% chance of victory) and I 

pay you some money. If it is below 40, I win and you pay me the same amount. 

• Now I offer you the the following choices. We can either: 

1. Game 1 — play 100 times, betting $1 each time. 

2. Game 2— play 10 times, betting $10 each time. 

3. Game 3— play one time, betting $100. 

Which would you pick? The expected value of each game is the same: 

Expected Value Game 1 = (0.60*1 + 0.40*-1)*100 = 20 
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Expected Value Game 2= (0.60*10 + 0.40*-10)*10 = 20 

Expected Value Game 3= 0.60*100 + 0.40*-100 = 20 

 
Fig: 12: Outcome Distribution of 10,000 Simulations for Each Game 

What about the distributions? Let’s visualize the results with a Monte Carlo simulation (we will run 

10,000 simulations of each game type; for example, we will simulate 10,000 times the 100 plays of Game 1). 

Take a look at the chart on the left — now which game would you pick? Even though the expected values are 

the same, the outcome distributions are vastly different going from positive and narrow (blue) to binary (pink). 

Game 1 (where we play 100 times) offers up the best chance of making some money — out of the 10,000 

simulations that I ran, you make money in 97% of them! For Game 2 (where we play 10 times) you make money 

in 63% of the simulations, a drastic decline (and a drastic increase in your probability of losing money). And 

Game 3 that we only play once, you make money in 60% of the simulations, as expected. 

  

 
Fig: 13: Probability of Making Money for Each Game 



Bank Marketing Analysis 
 

 
Gudlavalleru Engineering College                     27 
 

So even though the games share the same expected value, their outcome distributions are completely 

different. The more we split up our $100 bet into different plays, the more confident we can be that we will make 

money. As mentioned previously, this works because each play is independent of the other ones. 

Random forest is the same — each tree is like one play in our game earlier. We just saw how our chances 

of making money increased the more times we played. Similarly, with a random forest model, our chances of 

making correct predictions increase with the number of uncorrelated trees in our model. 

3.1.4 Gradient Boost Model 

Gradient Boosting trains many models in a gradual, additive and sequential manner. The major difference 

between AdaBoost and Gradient Boosting Algorithm is how the two algorithms identify the shortcomings of 

weak learners (eg. decision trees). While the AdaBoost model identifies the shortcomings by using high weight 

data points, gradient boosting performs the same by using gradients in the loss function (y=ax+b+e , e needs a 

special mention as it is the error term). The loss function is a measure indicating how good are model’s 

coefficients are at fitting the underlying data. A logical understanding of loss function would depend on what we 

are trying to optimise. For example, if we are trying to predict the sales prices by using a regression, then the loss 

function would be based off the error between true and predicted house prices. Similarly, if our goal is to classify 

credit defaults, then the loss function would be a measure of how good our predictive model is at classifying bad 

loans. One of the biggest motivations of using gradient boosting is that it allows one to optimise a user specified 

cost function, instead of a loss function that usually offers less control and does not essentially correspond with 

real world applications. 

Understanding the GBM Model Output  

When you print a gbm model, it will remind you how many trees or iterations were used in its execution. 

Using its internal calculations such as Variable Importance, it will also point whether any of the predictor 

variables had zero influence in the model. 

 

 
Basic Output 
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An important feature in the gbm modelling is the Variable Importance. Applying the summary function 

to a gbm output produces both a Variable Importance Table and a Plot of the model. This table below ranks the 

individual variables based on their relative influence, which is a measure indicating the relative importance of 

each variable in training the model. In the Titanic Model, we can see that Cabin and Sex are by far the most 

important variables in our gbm model. 

 

Gradient Boosting trains many models in a gradual, additive and sequential manner. The major difference 

between AdaBoost and Gradient Boosting Algorithm is how the two algorithms identify the shortcomings of 

weak learners (eg. decision trees). While the AdaBoost model identifies the shortcomings by using high weight 

data points, gradient boosting performs the same by using gradients in the loss function (y=ax+b+e , e needs a 

special mention as it is the error term). The loss function is a measure indicating how good are model’s 

coefficients are at fitting the underlying data. A logical understanding of loss function would depend on what we 

are trying to optimise. For example, if we are trying to predict the sales prices by using a regression, then the loss 

function would be based off the error between true and predicted house prices. Similarly, if our goal is to classify 

credit defaults, then the loss function would be a measure of how good our predictive model is at classifying bad 

loans. One of the biggest motivations of using gradient boosting is that it allows one to optimise a user specified 

cost function, instead of a loss function that usually offers less control and does not essentially correspond with 

real world applications. 

 

3.1.5 Ada Boost Model 

 

AdaBoost was the first really successful boosting algorithm developed for the purpose of binary 

classification. AdaBoost is short for Adaptive Boosting and is a very popular boosting technique which 

combines multiple “weak classifiers” into a single “strong classifier”. It was formulated by Yoav Freund and 

Robert Schapire. They also won the 2003 Gödel Prize for their work. 

Algorithm: 

1. Initialise the dataset and assign equal weight to each of the data point. 

 

2. Provide this as input to the model and identify the wrongly classified data points. 

 

 

3. Increase the weight of the wrongly classified data points. 
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4. if(gotrequiredresults) 

  Gotostep5 

else 

  Goto step 2 

 

 

5. End 

 

Fig: 14: Model Building 

 

Explanation: 

Above diagram explains the AdaBoost algorithm in a very simple way. Let’s try to understand it in a step wise 

process: 

• B1 consist of 10 data points which consist of two types namely plus(+) and minus(-) and 5 of which are 

plus(+) and other 5 are minus(-) and each one has been assigned equal weight initially. The first model 

tries to classify the data points and generates a vertical separator line but it wrongly classifies 3 plus(+) as 

minus(-). 

• B2 consists of the 10 data points from the previous model in which the 3 wrongly classified plus(+) are 

weighted more so that the current model tries more to classify these pluses(+) correctly. This model 

generates a vertical separator line which correctly classifies the previously wrongly classified plus (+) but 

in this attempt, it wrongly classifies two minuses(-). 

• B3 consists of the 10 data points from the previous model in which the 3 wrongly classified minus(-) are 

weighted more so that the current model tries more to classify these minuses(-) correctly. This model 

generates a horizontal separator line which correctly classifies the previously wrongly classified minuses. 
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• B4 combines together B1, B2 and B3 in order to build a strong prediction model which is much better 

than any individual model used. 

Understanding AdaBoost using Decision Stumps 

The power of ensembling is such that we can still build powerful ensemble models even when the 

individual models in the ensembles are extremely simple. 

Decision Stumps are the simplest model we could construct would just guess the same label for every 

new example, no matter what it looked like. The accuracy of such a model would be best if we guess whichever 

answer, 1 or 0, is most common in the data. If, say, 60% of the examples are 1s, then we’ll get 60% accuracy just 

by guessing 1 every time. 

Decision stumps improve upon this by splitting the examples into two subsets based on the value of one 

feature. Each stump chooses a feature, say X2, and a threshold, T, and then splits the examples into the two 

groups on either side of the threshold. 

To find the decision stump that best fits the examples, we can try every feature of the input along with 

every possible threshold and see which one gives the best accuracy. While it naively seems like there are an 

infinite number of choices for the threshold, two different thresholds are only meaningfully different if they put 

some examples on different sides of the split. To try every possibility, then, we can sort the examples by the 

feature in question and try one threshold falling between each adjacent pair of examples. 

The algorithm just described can be improved further, but even this simple version is extremely fast in 

comparison to other ML algorithms (e.g., training neural networks). 

Tosee this algorithm in action, let’s consider a problem that NFL general managers need to solve: 

predicting how college wide receivers will do in the NFL. We can approach this as a supervised learning problem 

by using past players as examples. Here are examples of receivers drafted in 2014. Each one includes some 

information known about them at the time along with their average receiving yards per game in the NFL from 

2014 to 2016: 
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Fig: 15: Information About Different People 

Any application of these techniques to wide receivers would try to predict NFL performance from a 

number of factors including, at the very least, some measure of the player’s athleticism and some measure of 

their college performance. Here, I’ve simplified to just one of each: their time in the 40-yard dash (one measure 

of athleticism) and their receiving yards per game in college. 

We can address this as a regression problem, as in the table above, or we can rephrase it as classification 

by labelling each example as a success (1, orange) or failure (0, blue), based on their NFL production. Here is 

what the latter looks like after expanding our examples to include players drafted in 2015 as well: 

 

 

Fig: 16: Plots of College Players 

The X-axis shows each player’s college receiving yards per game and the Y-axis shows their 40-time. 

Returning to our boosting algorithm, recall that each individual model in the ensemble votes on an 

example based on whether it lies above or below the model’s threshold for its feature. Here are what the splits 

look like when we apply AdaBoost and build an ensemble of decision stumps on these data: 
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Fig: 17: Decision Stumps 

1st iteration of AdaBoosting 

The overall ensemble includes five stumps, whose thresholds are shown as dashed lines. Two of the 

stumps look at the 40-yard dash (vertical axis), splitting at values between 4.55 and 4.60. The other three stumps 

look at receiving yards per game in college. Here, the thresholds fall around 70, 90, and 110. 

On each side of the split, the stumps will vote with the majority of the examples on that side. For the 

horizontal lines, there are more successes than failures above the lines and more failures than successes below 

the lines, so examples with 40-yard dash times falling above these lines will receive yes votes from those stumps, 

while those below the lines get no votes. For the vertical lines, there are more successes than failures to the right 

of the lines and more failures than successes to the left, so examples get yes votes each of the stumps where they 

fall to the right of the line. 

While the ensemble model takes a weighted average of these votes, we aren’t too far off in this case if we 

imagine the stumps having equal weight. In that case, we would need to get at least 3 out of 5 votes to get the 

majority needed for a success vote from the ensemble. More specifically, the ensemble predicts success for 

examples that are above or to the right of at least 3 lines. The result looks like this: 

 

 
Fig: 18: Result 
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As you can see, this simple model captures the broad shape of where successes appear (and in a non-

linear way). It has a handful of false positives, while the only false negative is Odell Beckham Jr., an obvious 

outlier. As we will see with some investing examples later in the article, the ability to adjust for non-linear 

relationships between features and outcomes may represent a key advantage over the traditional linear(& logistic) 

regression used in many investing factor models. 

 

Model Evaluation :For evaluating all the models built, AUC score is used. This is chosen as the scoring metric 

because it has been established that for cases where classes are unbalanced (such as this), AUC score is a better 

evaluation criterion than the accuracy score. For each model, five-fold cross-validation is performed over the 

training set. The kfold function from sklearn was used extensively for this step. The mean AUC score is 

calculated for each set of selected parameters. The final model (and hyperparameters) are selected based on the 

highest out-of-sample mean AUC score. 

 

Hyper-parameter: Tuning For all each model implemented, the hyper-parameters were tuned to obtain the 

optimal performance of the classifier. Logistic Regression: For Logistic Regression, two hyperparameters were 

tuned: the penalty type (‘L1’ or ‘L2’ penalty) and the regularization coefficient (‘C’: 10−4 to 105 on the log 

scale). Below is the graph of mean AUC vs. C for the different penalty types. From the figure, it is clear that the 

classifier is quite robust to the C values and the penalty type. We obtain a maximum mean AUC of 0.7903 for 

C = 0.1 and penalty = ‘L1’. This graph was created using Python’s matplotlib package and a function we created 

called plot mean auc LR which can be seen in the accompanying Jupyter notebook. 

sHyper-parameter tuning for Logistic Regression 

 

Decision Trees, Random Forest Classifier and Gradient Boosted Trees: For Decision Trees, Random 

Forest, and Gradient Boosted Trees, two hyper-parameters were tuned: minimum samples split (the minimum 

number of samples required to split an internal node) and minimum samples leaf (the minimum number of 

samples required to be at a leaf node). These two parameters help control the depth of the trees and thus help to 

control the model’s complexity. Below are the graphs of mean AUC vs. leaf values for different split values. 

From the figures, it is clear that the classifiers were sensitive to the hyper-parameter chosen. These figures were 

created using matplotlib and the function plotAUCDTRF in the Jupyter notebook. 
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3.2 IMPLEMENTATION 

 

For any model we should provide the dataset as the input and we should preprocess it and then we will 

select the model and measure the accuracy for our model. An algorithm which provides high accuracy will be 

considered as the best algorithm for our model. 

 

Steps for building a model using machine learning technique :- 

• Step 1 - Collecting the Dataset 

• Step 2 - Importing the Libraries and dataset 

• Step 3 - Data Pre-processing 

• Step 4 - Splitting the data 

• Step 5 - Building the model 

• Step 6 - Testing the model 

 

3.2.1 Step 1 – Collecting the Dataset 

 

First, we need to collect the dataset related to our project. We collected our dataset from Kaggle. 

 

3.2.2 Step 2 – Importing the Libraries and dataset 

 

Importing Libraries 

 

 

 Importing Libraries 

Numpy 

 

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source module of Python which 

provides fast mathematical computation on arrays and matrices. 



Bank Marketing Analysis 
 

 
Gudlavalleru Engineering College                     35 
 

Pandas 

Pandas is one of the most widely used python libraries in data science. It provides high- performance, 

easy to use structures and data analysis tools. 

 

Matplotlib 

Matplotlib is a plotting library for the Python programming language and its numerical mathematics 

extension NumPy. It provides an object-oriented API for embedding plots into applications using general-

purpose GUI toolkits like Tkinter, wxPython, Qt, or GTK+. 

 

Importing dataset and dropping some useless columns 

 

 
 Importing Dataset 

Dataset is imported into the jupyter notebook. By this dataset can be accessed in the jupyter notebook. 

Dataset 

Dataset 
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3.2.3 Step 3 – Data Preprocessing 

In the data preprocessing we will preprocess the dataset and handle the null values and missing values. 

Data  preprocessing is  a data mining  technique  that  involves  transforming  raw data into an understandable 

format. Real-world data is often incomplete, inconsistent, and/or lacking in certain behaviors or trends, and is 

likely to contain many errors. Data preprocessing is a proven method of resolving such issues. 

In Real world data are generally incomplete: lacking attribute values, lacking certain attributes of interest, 

or containing only aggregate data. Noisy: containing errors or outliers. Inconsistent: containing discrepancies in 

codes or names. 

• Dropping some useless columns 

• Cleaning Data 

• Working on the Null Values 

 3.2.4 Step 4 – Splitting the data 

Next, we split 70% of the data into training set while 30% of the data to test set using below code. 

The test_size variable is where we actually specify the proportion of the test set. 

 

 Splitting the Data into Test and Train Data 

3.2.5 Step 5 -Building the Model 

In building the model, we basically contains 3 steps:- 

i) Creating a Regressor/Classifier object 

ii) Fit the Regressor/Classifier with X and Y data 

iii) Predict the Output using Input Values 
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Logistic Regression 

 

 Logistic Regression Model 

Decision Tree Classifier 

 

 

Decision Tree Classification Model 

Random Forest Classifier 

 

 

 Random Forest Classification Model 
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Gradient Boosting Classifier 

 

 

Gradient Boost Classification Model 

Ada Boost Classifier 

 

 

 Ada Boost Classification Model 

3.2.6 Step 6 -Testing the Model 

             Accuracy_score, confusion matrix, roc_auc curve are used for predicting the accuracy for the 

classification model. 

Confusion Matrix 

             A confusion matrix is a table that is often used to describe the performance of a classification model on 

a set of test data for which the true values are known. It allows the visualization of the performance of an 

algorithm. In the field of machine learning and specifically the problem of statistical classification, a confusion 

matrix, also known as an error matrix.  

A confusion matrix is a summary of prediction results on a classification problem. The number of correct 

and incorrect predictions are summarized with count values and broken down by each class. This is the key to 
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the confusion matrix. The confusion matrix shows the ways in which your classification model is confused 

when it makes predictions. It gives us insight not only into the errors being made by a classifier but more 

importantly the types of errors that are being made. 

Accuracy_Score 

Classification Accuracy is what we usually mean, when we use the term accuracy. It is the ratio of number 

of correct predictions to the total number of input samples. 

 

 

It works well only if there are equal number of samples belonging to each class. 

ROC_AUC Curve 

In Machine Learning, performance measurement is an essential task. So when it comes to a classification 

problem, we can count on an AUC - ROC Curve. When we need to check or visualize the performance of the 

multi - class classification problem, we use AUC (Area Under The Curve) ROC (Receiver Operating 

Characteristics) curve. It is one of the most important evaluation metrics for checking any classification model’s 

performance. It is also written as AUROC (Area Under the Receiver Operating Characteristics). 

AUC - ROC curve is a performance measurement for classification problem at various thresholds settings. 

ROC is a probability curve and AUC represents degree or measure of separability. It tells how much model is 

capable of distinguishing between classes. Higher the AUC, better the model is at predicting 0s as 0s and 1s as 

1s. By analogy, Higher the AUC, better the model is at distinguishing between patients with disease and no 

disease. 

The ROC curve is plotted with TPR against the FPR where TPR is on y-axis and FPR is on the x-axis. 
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3.3 DATA PREPARATION 

 

 Original Dataset for Bank Marketing 

This is the orginal dataset used in the project.This dataset has the attributes which are required for prediction. 

Attributes 

Age 

            The length of time that a person has lived or a thing has existed. 

Job Type 

This is categorical type variable which shows that type of job doing by employee. Here admin has more 

number as compare to others. 

Education 

There is a lot of category in this attributes in which we can see that the number of employee from 

university degree is more. 
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Duration 

This input should only be included for benchmark purposes and should be discarded if the intention is to 

have a realistic predictive model. We see that the duration is high at initial level. 

Previous 

The purpose of this attribute is to find number of contacts performed before this campaign and for this 

clients. Here we can see that value of zero is more i.e the employee which is never contacted before is more. 

 

Cons.conf.idx 

Consumer confidence index Consumer  Confidence  Index  is  a  survey,  administered  by The Conference 

Board ,that measures how optimistic or pessimistic consumers are regarding their expected financial situation. 

Euribor3m 

The 3 month Euribor interest rate is the interest rate at which a selection of European banks lend one 

another funds denominated in euros whereby the loans have a maturity of 3 months. The Euribor interest rates 

are the most important European interbank interest rates. 

nr.employed 

 

Number of people that are employed in the particular bank. 

 

y 

Output of a customer whether, he/she enroll in bank or not. 

 

 

 



Bank Marketing Analysis 
 

 
Gudlavalleru Engineering College                     42 
 

CHAPTER-4 

RESULTS AND DISCUSSION 

 

Fig: 19: Data Visualization Using Heat Map 

A heat map is a two-dimensional representation of information with the help of colors. Heat maps can 

help the user visualize simple or complex information. Heat maps are used in many areas such as defense, 

marketing and understanding consumer behavior. 
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 Accuracy Score of Logistic Regression Model 

The above figure represents the Accuracy Score for a model. The Accuracy score for Logistic Regression 

is 0.8956. 

 

 

 Accuracy Score of Decision Tree Classification Model 

The above figure represents the Accuracy Score for a model. The Accuracy score for Decision Tree 

Classification Model is 0.8957. 

 

 

Accuracy Score of Random Forest Classification Model 

The above figure represents the Accuracy Score for a model. The Accuracy score for Random Forest 

Classification Model is 0.8996. 
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 Accuracy Score of Gradient Boost Classification Model 

The above figure represents the Accuracy Score for a model. The Accuracy score for Gradient Boost 

Classification Model is 0.8998. 

 

 

Accuracy Score of Ada Boost Classification Model 

The above figure represents the Accuracy Score for a model. The Accuracy score for Ada Boost 

Classification Model is 0.8999. 
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Fig: 20: Comparison Between Models 

Here we compare all the AUC Scores of each and every model. Each colour represents one of the 

methodologies that is used to predict the AUC Score. Here Ada Boost has the highest AUC Score and Logistic 

being the least.  
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

 

Banks play a large role in the economy of every country in the world. They offer a large and ever 

expanding number of services to the public and private sector such as long and short- term loans, annuities, 

savings accounts, mortgages, financial advice, and other financial services. Today people want more and more 

innovative services and with more competition in the banking industry, marketing has become much more 

common and it is vital for banks looking to survive in a tough market. One of the main jobs for a bank executive 

today is to identify who their target market is and to market services that will appeal to that segment. Part of 

identifying your target market is determining the age, race, and ethnic make-up of the main customers and 

designing a campaign that will appeal to that group of people. If the target market for example is young married 

couples a good marketing campaign may involve long-term savings programs, college funds for any children 

they may have, and loans for a home. If the target market is older couples who are in general better off financially 

the focus should be accounts that pay a fair market rate in interest. Since people in this category tend to have 

larger bank balances offered them more for their money makes it much more likely that you'll land their business 

and loyalty. 

 

Banks are getting more serious about marketing and it shows. All you have to do is watch television for 

a short period of time and you'll see a number of ads for banks that have branches all over the country. Expect 

this trend to continue as banks add more services in attempt to get more return on their money. In a competitive 

marketplace, effective marketing can be the difference between success and failure. 

 

 

5.2 FUTURE SCOPE 

 

Information technology plays a leading role in the transformation of banking. The deepening of financial 

markets has profoundly affected the business of banking. The recent focus on fintech – basically, new 

technology-driven players entering the financial services industry – is the latest manifestation of the impact of 

information technology on the industry. This project will focus on the structure of the banking industry going 

forward. We will try to draw lessons from the (older) literature on scale and scope economies in banking. Much 

uncertainty remains as fintech will lead to a disaggregation of the value chain, and will challenge the bank-

customer interface at the core. 
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(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 
Department of Computer Science and Engineering 

 

Program Outcomes (POs) 

 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution 

of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and 

analyze complex engineering problems reaching substantiated conclusions 

using first principles of mathematics, natural sciences, and engineering 

sciences. 

3. Design/development of solutions: Design solutions for complex 

engineering problems and design system components or processes that meet 

the specified needs with appropriate consideration for the public health and 

safety, and the cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and 

demonstrate the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering 

activities with the engineering community and with society at large, such as, 

being able to comprehend and write effective reports and design 

documentation, make effective presentations, and give and receive clear 

instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects 

and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

Program Specific Outcomes (PSOs) 

 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

 

PSO2 : Design and develop web sites, web apps and mobile app.



Bank Marketing Analysis 
 

Gudlavalleru Engineering College                                                     50 
 

PROJECT PROFORMA 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

Mapping Table 

 

CS1537 : MAIN PROJECT 

 

Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 

or 3 based on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT: 

     Promoting system is one the most significant territories that should be painstakingly inspected by the 

arrangement creators of banks. This stems from the need to improve the exhibition furthermore, 

guarantee maintainable development of banks as rivalry in the banking industry heightens. A sound 

advertising technique gets basic for banks. It not just work in an condition where administration quality 

and budgetary returns are seen as the basic measures from clients' perspective, be that as it may, they 

should likewise rival traditional banks which are known to have better understanding and ability in the 

banking business. Banks now have a firm belief that effective marketing strategies applied in the bank 

reducing the cost of services provided to customers, and raise the quality of banking services provided, 

and to influence the response to the client alone can assure the future of banking business. The paper is 

survey of advertising methodologies predominant in Banking Sector. In this period of develop and 

extraordinary serious weights, it is basic that banks keep up a reliable client base . Accordingly the 

direction of banks ought to be with an a lot more extensive concentration comparable to purchaser and 

market needs, and the ensuing showcasing systems. 

Keywords— Machine Learning, Bank Marketing, Feature Extraction. 

INTRODUCTION: 

With the surprising ascent in the course of the most recent couple of many years of media furthermore, 

innovation which expands the measure of data we have readily available (mobile phones, TV, Internet, 

and so on.), people are currently more associated than any other time in recent memory. One outcome of 

this is advertising efforts are developing evermore unavoidable in our day by day lives. This 

overabundance of publicizing has constrained organizations to go after the consideration of a people that 

has a regularly developing measure of interruptions. In this way raising the question: How can 

organizations effectively publicize their items in the most proficient manner conceivable with the most 

elevated conceivable pace of achievement? We will respond to this inquiry in the setting of banks 

promoting fixed term store items to their clients. Utilizing information gathered from a past bank 

showcasing effort, various highlights based on the customers, the crusade itself, and general economic 
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situations will be investigated. In view of this information, AI models will foresee which customers will 

buy in and what banks can do to build the pace of membership. 

PROBLEM STATEMENT: 

  Banks progressively contend outside of their home nations, and working conditions regularly 

contrast forcefully across nations, both as far as money related markets and credit chance. Promoting of 

bank things is the all out limit devoured at offering office to satisfy customer's financial needs and 

needs, more than the opposition keeping in observe the progressive targets. Banking is a customized 

administration situated industry and thus ought to offer types of assistance which fulfill the client's 

needs.The principle job of the bank isn't just to accomplish and win an ever increasing number of clients 

yet in addition to save them through usable client office. Advertising as related to banking is to disclose 

a reasonable guarantee to a client through an assortment of items and administrations and furthermore to 

affirm usable dissemination through fulfillment. 

METHODOLOGY: 

A. Logistic Regression 

Logistic regression is a statistical method for predicting binary classes. The outcome or target variable 

is binary in nature. For example, it can be used for cancer detection problems. Logistic Regression is 

fundamentally a supervised classification algorithm. In a classification issue, the objective variable(or 

yield), y, can take just discrete qualities for given arrangement of features(or inputs), X . 

 In opposition to prevalent thinking, Logistic Regression is a regression model. The model forms a 

regression model to anticipate the likelihood that a given information passage has a place with the class 

numbered as "1". Much the same as Logistic Regression expect that the information follows a linear 

function,Logistic regression models the information utilizing the sigmoid function. 

 

 

Fig. 1. Sigmoid Function 
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  Logistic Regression turns into a classification method just when a choice limit is brought into the 

image. The setting of the edge esteem is a significant part of Logistic Regression and is reliant on the 

arrangement issue itself . 

B. Decision Tree 

It is a decision-making tool that uses a flowchart-like tree structure or is a model of decisions and all 

of their possible results, including outcomes, input costs and utility. Python provides the package 

sklearn.tree.DecisionTreeClassifier for the decision tree classifier. Decision trees are a simple yet 

effective method for classification. Using a tree structure, this algorithm splits the data set based on one 

feature at every node until all the data   in the leaf belongs to the same class. The criterion used for 

splitting is called information gain, which is based on a purity measure called entropy, a measure of 

disorder. The set with the highest impurity will have higher entropy whereas the set which has higher 

purity will have lower entropy. Information gain measures the change in entropy due to the amount of 

information added. The higher the information gain, the more information that feature provides about the 

target variable. 

By default, the decision tree grows deep and complex until every leaf is pure and hence it is prone to 

overfitting. 

C. Random Forest 

A Random Forest is an ensemble technique capable of performing both regression and classification 

tasks with the use of multiple decision trees and a technique called Bootstrap Aggregation, commonly 

known as bagging. The basic idea behind this is to combine multiple decision trees in determining the 

final output rather than relying on individual decision trees. Python provides the package sklearn. 

ensemble. Random Forest Classifier for the Random Forest classifier. Random forest classifiers are one 

of the ensemble learning methods for classification. It constructs multiple decision trees (a “forest”) at 

the training time and  the output prediction is the class which is the mode of the predictions made by the 

individual decision trees in the ensemble. 

Formally, we can write this as Crf(x) =  Majority vote Cb(x)B where Cb(X) is  the  class  prediction  

of the bth decision tree. 

In this method, the individual trees are intentionally overfit and the validation set is used to optimize 

tree level parameters. 

D. Gradient Boosting 

Python provides the sklearn.ensemble.Gradient Boosting Classifier package for Gradient Boosting 

classification. The Gradient Boosting model is a generalized version of AdaBoost. The objective is to 

minimize the loss of the model by adding weak learners using a gradient descent-like procedure. One 
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new weak  learner is added at a time and existing weak learners in the model are frozen and left 

unchanged. 

E. Ada Boosting 

Python provides the AdaBoost Classifier package for AdaBoost classification. This is one of the most 

famous ensemble models that can be used for classification as well as regression. The idea here is to use 

a weak learning method several times to get a succession of hypotheses. The weak learner method here 

is decision trees with a single split. Here, those instances which are difficult to classify receive 

increasingly larger weights until the algorithm identifies the model that correctly classifies it. Predictions 

are made by a majority vote of the weak learners’ predictions, weighted by their individual accuracy. 

AN OVERVIEW OF PROPOSED SYSTEM: 

 Step1:Importing the Packages 

 NumPy package is used to perform different operations. The ND array (NumPy Array) is a 

multidimensional array used to store values of same datatype. Pandas is a software library written for the 

Python programming language for data manipulation and analysis. Matplotlib. pyplot is a collection of 

command style functions that make matplotlib work like MATLAB. 

Step 2:Reading the data 

 Reading the data is done using Pandas Dataframes 

Step 3:Data Preprocessing 

After obtaining the dataset from machine learning repository. In this step, data pre-processing was 

performed on the data. For efficient performance and analysis data has to be in structured form. Data was 

checked for missing values and instances of diabetes are transformed into numerical values e.g. 1 or 0. 

Through the data analysis it was noticed that number of instances having zero value was quite high. Data 

imputing was performed on the dataset to overcome missing or zero values.  

Step 4:Training and Testing the data: 

Separating data into training and testing sets is an important part of evaluating data mining models. 

Typically, when you separate a data set into a training set and testing set, most of the data is used for 

training, and a smaller portion of the data is used for testing. In this step, data was divided into two sets 

which are training data and testing data. Then machine learning model was trained on that training data 

for predictions.  

JAC : A JOURNAL OF COMPOSITION THEORY

Volume XIII, Issue V, MAY 2020

ISSN : 0731-6755

Page No: 280



Once the model trains itself using training data, testing data was used for predicting the responses and 

checking the accuracy, and lastly the model was evaluated. This process was followed for all 6 machine 

learning algorithms used in this project. Experiments were performed and results were obtained.  

 In the proposed system, four models are built for the dataset to know which model is best-fit for the 

bank marketing dataset. 

RESULTS: 

 

 

Fig. 2. Comparsion between Models 

 The accuracies for Logistic Regression, Decision Tree, Random Forest, Gradient Boost, Ada Boost 

models are 0.7902,0.7923,0.7985,0.8007,0.8039. 

From the above results we conclude that Ada Boost algorithm gives the best accuracy score in 

prediction and it is the best algorithm when compared with the others. 

CONCLUSION: 

Banks assume a huge job in the economy of each nation on the planet. They offer a huge and 

consistently growing number of administrations to general society and private area, for example, long and 

shortterm advances, annuities, bank accounts, contracts, money related exhortation, and other monetary 

administrations. Today individuals need an ever increasing number of imaginative administrations and 

with more rivalry in the financial business, showcasing has gotten significantly more typical and it is 

essential for banks hoping to make due in an extreme market. One of the primary employments for a bank 

official today is to distinguish who their objective market is and to advertise administrations that will 

interest that portion. Some portion of distinguishing your objective market is deciding the age, race, and 

ethnic make-up of the principle clients and planning a battle that will speak to that gathering of 

individuals. On the off chance that the objective market for instance is youthful hitched couples a decent 

advertising effort may include long haul investment funds programs, school assets for any kids they may 

have, and credits for a home. In the event that the objective market is more seasoned couples who are 
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when all is said in done happier monetarily the center ought to be accounts that pay a reasonable market 

rate in premium. Since individuals in this class will in general have bigger bank adjusts offered them 

more for their cash makes it significantly more likely that you'll land their business and steadfastness. 

Banks are getting progressively genuine about promoting and it appears. You should simply sit in front of 

the TV for a brief timeframe and you'll see various advertisements for banks that have branches 

everywhere throughout the nation. Anticipate that this pattern should proceed as banks add more 

administrations in endeavor to get more profit for their cash. In a serious commercial center, powerful 

promoting can be the contrast among progress and disappointment. 

FUTURE SCOPE: 

Information technology plays a leading role in the transformation of banking. The deepening of 

financial markets has profoundly affected the business of banking. The recent focus on fintech – 

basically, new technology-driven players entering the financial services industry – is the latest 

manifestation of the impact of information technology on the industry. 

This paper will focus on the structure of the banking industry going forward. We will try to draw 

lessons from the (older) literature on scale and scope economies in banking. Much uncertainty remains as 

fintech will lead to a disaggregation of the value chain, and will challenge the bank-customer interface at 

the core. 
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ABSTRACT 
 

` 

 

 
 

Diabetes is considered as one of the deadliest and chronic diseases which causes an 

increase in blood sugar.One of the diabetic type is Diabetic Insipidus.Diabetes insipidus is an 

uncommon disorder of water-electrolyte balance characterized by the excretion of abnormally 

large volumes of diluted urine and increased fluid intake. The disease may result from the 

insufficient production of vasopressin, its increased degradation, an impaired response of 

kidneys to vasopressin, or may be secondary to excessive water intake. Patients with severe 

and uncompensated symptoms may develop marked dehydration, neurologic symptoms and 

encephalopathy, and therefore diabetes insipidus can be a life-threatening condition if not 

properly diagnosed and managed. The type of insipidus is Central diabetic insipidus(CDI), 

characterized by polyuria and polydipsia, is caused by deficiency of arginine vasopressin 

(AVP), an antidiuretic hormone which acts on V2 receptors in kidney to promote 

reabsorption of free water.Therefore five machine learning classification algorithms namely 

Decision Tree, SVM , KNN , Random Forest, Logistic Regression are used in this experiment 

to detect diabetes at an early stage. Experiments are performed on Diabetes Database which  

is sourced from machine learning repository. The performances of all the three algorithms are 

evaluated on various measures like Accuracy, confusion matrix and AUC-ROC. Accuracy is 

measured over correctly and incorrectly classified instances. These results are verified using 

Receiver Operating Characteristic (ROC) curves in a proper and systematic manner. 
 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
      iii 
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CHAPTER-I 

INTRODUCTION 

   Introduction: 

Diabetes insipidus (DI) is an uncommon condition in which the kidneys are unable to 

prevent the excretion of water. DI is not the same as diabetes mellitus types 1 and 2. 

However, untreated, both DI and diabetes mellitus cause constant thirst and frequent 

urination. People with diabetes mellitus have high blood sugar (glucose) because the 

body is not able to use blood sugar for energy. Those with DI have normal blood sugar 

levels, but their kidneys are not able to balance fluid in the body. The type of insipidus is 

Central diabetic insipidus(CDI), characterized by polyuria and polydipsia, is caused by 

deficiency of arginine vasopressin (AVP), an antidiuretic hormone which acts on V2 

receptors in kidney to promote reabsorption of free water. Therefore five machine 

learning classification algorithms namely Decision Tree, SVM , KNN , Random Forest, 

Logistic Regression are used in this experiment to detect diabetes at an early stage. 

Experiments are performed on Diabetes Database which is sourced from machine 

learning repository. 
 
Objectives of Research: 

 
➢ The main objective of the project is to inform a person about his diabetic condition 

based on the arginine vasopressin (AVP) test values. 

➢ The research is mainly aimed at predicting whether a person is a diabetic or not. it is 

mainly useful to larger organizations like hospitals for predicting the diabetic 

condition of patients. 

➢ When they want to know the diabetic condition of thousands of patients it would be a 

time taking process for the organizations to study and analyze all the reports. So in 

this situations the data model comes into picture. 

➢ Machine learning is the scientific field dealing with the ways in which machines learn 

from experience. 

➢ For many scientists, the term “machine learning” is identical to the term “artificial 

intelligence”, given that the possibility of learning is the main characteristic of an 

entity called intelligent in the broadest sense of the word. 
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➢ With the rise of Machine Learning approaches we have the ability to find a solution to 

this issue, we have developed a system using data mining which has the ability to 

predict whether the patient has diabetes or not. 

➢ Furthermore, predicting the disease early leads to treating the patients before it 

becomes critical. 

➢ This to develop a system which can predict the diabetic risk level of a patient with a 

higher accuracy. This research has focused on developing a system based on the 

classification methods namely, Support Vector Machine, Logistic regression and 

Random Forest, KNN, Decision Tree algorithms. 

➢ The aim of the proposed work is to analyze the diabetes dataset over the classification 

techniques. Our research concentrates, to reduce the complications 

of diabetes through early predictions and to improve the prognosis (lives) of the 

people. 

 
Problem statement: 

 
Predicting whether a person is having diabetics or not based on the different 

values like Total Cholesterol, Stabilized Glucose, High Density Lipoprotein, 

Cholesterol/HDL Ratio, age, gender, weight, Glycosylated Hemoglobin….etc that are 

evaluated from the blood sample taken from the person. Very few systems use the 

available clinical data for prediction purposes and even if they do, they are restricted by 

the large number of association rules that apply. 

 
Diagnosis of the condition solely depends upon the Doctor’s intuition and patient’s 

records. The disadvantages are detection is not possible at an earlier stage. In the existing 

system, practical use of various collected data is time consuming. 
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CHAPTER-II 

LITERATURE REVIEW 

A study to assess type2 diabetic patients with inadequate glycaemic control on 

oral hypoglycemic agents (OHA), or a lifestyle intervention programme based on exercise 

and diet counseling (a) was as effective as insulin treatment in controlling blood glucose, 

and (b) could prevent the weight gain usually accompanying the introduction of insulin 

treatment. Thirty eight type2 diabetic subjects were treated with Oral hypoglycemic 

agents. Study results showed that, there was no significant difference between the groups 

in the change observed between start and 12 months of treatment (P = 0.74). There was a 

significant difference in weight changes between groups (P<0.01). 

 
As the technology is advancing, devices are generating large amount of data every. There 

is a global outburst in the availability of data for researchers. The complexity, huge size 

and heterogeneity of data require one to search, discover and adopt new software tools 

and mechanisms in order to successfully manage, analyse, and visualize the data [1]. In 

[2], author have obtained results from Google Scholar for the term “Big data” from year 

2008 - 2015. These results show how this field is evolved through years and the 

increasing rate of publications in the field of big data. This exponential growth in the field 

of big data started from 2012 and still this area of research is attracting more and more 

researchers. 

 
A report by McKinsey states that 50% of Americans are the victim of one or more 

chronic diseases, and they spend around 80% of American medical care fee on treatment 

of these chronic diseases [4]. Around 2.7 trillion USD are being spent on the treatment of 

those chronic diseases annually. This amount of 2.7 trillion USD contains 18% of the 

annual Gross Domestic Product (GDP) of the United States. Many other countries are 

also suffering from these chronic diseases. According to a Chinese report published in 

2015 86.6% of deaths are caused by these chronic diseases in China [5]. Considering the 

annual growth of data generation, by 2020 data we generate annually will reach 44 

trilliongigabytes which is ten times the size of the data generated in 2013 [6]. 
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Recent developments in machine learning has enhanced radically the capability of 

computers to identify and label images, identify and translate speech, play games which 

involves skills and higher IQ, prediction of diseases and improved decision making over 

data. In these applications of machine learning, the objective is usually to train a 

computer to do as humans or better than a human [7]. Traditionally supervised learning 

algorithms are used for training the model with labelled data and then testing data is used 

for evaluation using testing data [8, 9]. 

 
Diabetes, a non-communicable disease is leading to long-term complications and serious 

health problems. A report from the World Health Organisation addresses diabetes and its 

complications that impact on individual physically, financially, economically over the 

families. The information from [3] that is about 1.2 million deaths due to the uncontrolled 

stage of health lead to death. About 2.2 million deaths occurred due to the risk factors of 

diabetes like a cardiovascular and other diseases. 

 
Diabetes is an ailment caused due to the extended level of sugar obsession in the blood. 

The paper referenced discussed various classifiers and a decision support system is 

proposed that uses the AdaBoost algorithm with Decision Stump as a base classifier for 

classification. Moreover, Support Vector Machine, Naive Bayes and Decision Tree have 

additionally executed as a base classifier for AdaBoost calculation for exactness 

confirmation. The exactness got for AdaBoost calculation with choices stump as a base 

classifier is 80.72%, which is more note worthy contrasted with that of Support Vector 

Machine, Naive Bayes and Decision Tree. 

 
Artificial intelligence is having more effect is machine realizing, which creates 

calculations ready to take in examples and choice standards from information. Machine 

learning calculations have been implanted into information mining pipelines, which can 

consolidate them with established measurable techniques, to remove learning from 

information. 

 

In recent years, many researchers around the globe worked in big data analytics and 

predictive analytics in healthcare and other domains, to predict or forecast about the 

future challenges and opportunities. This taxonomy is adopted from [3] and extended in 

this work. There are different big data sources from where data is coming, then different 
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components and big analytics technologies are given. In this paper we will focus on 

machine learning for predictive analytics. Research work by different authors is studied  

as a basis for our research and understanding. In this regard few research papers are 

discussed below. 

 
In [10], Pisapia et al. used image analysis and machine learning for the prediction of 

Hydrocephalus. They used the cerebral ventriculomegaly and extracted 77 imaging 

features. Machine learning algorithm support vector machines was applied on the 

ventricular features of 25 children. The question was who needed shunts and who did not. 

Results were obtained and compared. Results shows that every 3 out of 4 children need 

shunts with 75% sensitivity and 95% specificity. A new fuzzy rule-based classifier is 

proposed in [11]. Algorithms are designed on the basis of expectation-maximization and 

fuzzy-rule base classifier for applying analytics and cluster formation. Proposed scheme 

is compared with existing schemes and results were analysed on the basis of accuracy, 

response time, false positive rate and computation cost. Results show that proposed 

technique performs better than Bayes network, multi-layer and decision tables. 

 
In [12], authors predicated the diabetes types, complications and type of treatment which 

can be given to patients. Predictive analysis algorithm and Hadoop map reduce was used 

for the prediction and the treatment types. Large data set gathered from different 

laboratories, clinics, EHR and PHR processed in Hadoop. Final results then distributed 

over different servers according to the geographical locations. Jiang Zheng and Aldo 

Dagnino in [13] presented a comprehensive survey of literature over big data and 

analytics. The focus of the authors were to apply machine learning algorithms on 

industrial power systems and applications for the prediction of faults and power load. In 

[14], a healthcare prediction system based on Naive Bayes algorithm is presented. 

Proposed system discovers and extracts hidden data related to different diseases from 

disease database. This system allows users to share their health-related problems and then 

using Naive Bayes predict the correct illness. For better prediction of heart diseases in 

frequent chronic disease outbreak communities, authors streamline the machine learning 

algorithms in [15]. 
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 Figure 1: Types of machine learning algorithms  

 

Unsupervised learning is used when outcome or responses are unknown, model is trained 

using unlabelled data. This type of learning is mostly used for pattern detection and 

descriptive modelling. Unsupervised learning involves clustering problems. 

CHAPTER III 

PROPOSED METHOD 

3.1 Methodology: 

 

Machine learning is a method of data analysis that automates 

analytical model building. It is a branch of artificial intelligence based on the idea that 

systems can learn from data, identify patterns and make decisions with minimal human 

intervention. There are four types of machine learning algorithms that are currently being 

used. Figure 1, shows these four types of machine learning algorithms. Supervised 

learning involves classification and regression problems. It is used mostly for predictive 

analytics as it builds a model from data, this data also includes the outcomes or responses. 

Model is trained using labelled data. 
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Semi supervised learning is combination of both supervised and unsupervised learning. 

Lastly reinforcement learning aims at using observations gathered by interacting with the 

environment to take actions which increases the reward or decreases the risks. As this 

research work evaluates the performance of machine learning algorithms for predictive 

analytics in healthcare, supervised learning is used in this research work. Figure 2, 

describes the basic process of supervised learning algorithms. 
 
 
 
 

 
 

Figure 2: Supervised learning process 

 
 

In supervised learning algorithm or often called model is fed with data for training 

purpose. This data given includes the input values, often referred as predictor values and 

correct output values. With the help of this data, model learns the dependencies, patterns 

and relationships between given features and targeted output value. Once the models 

learns these patterns, we can use it for predicting the responses against new data. 

In this model, six machine learning algorithms are used to predict diabetes disease. These 

six algorithms are K - Nearest Neighbours (KNN), Naive Bayes (NB), Support Vector 

Machine (SVM), Decision Tree (DT), Logistic Regression (LR) and Random Forest (RF). 
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The process used of developing and evaluating the predictive models is shown in the 

Figure 3. Coding was done in python programing language using tool Jupyter Notebook. 

It offers a verified scientific and analytical Python package distribution with key 

important integrated tools for application development, iterative data analysis and data 

visualization. 
 
 

 
 

Figure 3: Architecture Model 

 
 

Brief Description of Algorithms Used: 

Support Vector Machine (SVM):  

SVM is one of the standard set of supervised machine learning model employed in 

classification. Given a two-class training sample the aim of a support vector machine is to 

find the best highest-margin separating hyper plane between the two classes. For better 

generalization hyper plane should not lies closer to the data points belong to the other 

class. Hyper plane should be selected which is far from the data points from each 

category. 
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Decision Tree Classifier:  
 
 

Decision Tree is a supervised machine learning algorithm used to solve 

classification problems. The main objective of using Decision Tree in this research work 

is the prediction of target class using decision rule taken from prior data. It uses nodes  

and internodes for the prediction and classification. Root nodes classify the instances with 

different features. Root nodes can have two or more branches while the leaf nodes 

represent classification. In every stage, Decision tree chooses each node by evaluating the 

highest information gain among all the attributes. 

 
Random Forest: 

 
 

Random Forest is a flexible, easy to use machine learning algorithm that produces, 

even without hyper-parameter tuning, a great result most of the time. It is also one of the 

most used algorithms, because it’s simplicity and the fact that it can be used for both 

classification and regression tasks. In this post, you are going to learn, how the random 

forest algorithm works and several other important things about it. 

 
K-Nearest Neighbors: 

 
 

K-Nearest Neighbors (KNN) is one of the simplest algorithms used in Machine 

learning for regression and classification problem. KNN algorithms use a data and 

classify new data points based on a similarity measures (e.g. distance function). 

Classification is done by a majority vote to its neighbors. The data is assigned to the class 

which has the most nearest neighbors. As you increase the number of nearest neighbors, 

the value of k, accuracy might increase. 

 
Logistic Regression: 

 
 

Logistic regression is named for the function used at the core of the method, the 

logistic function. The logistic regression, also called the sigmoid function was developed 

by statisticians to describe properties of population growth in ecology, rising quickly and 
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maxing out at the carrying capacity of the environment. It’s an S-shaped curve that can 

take any real-valued number and map it into a value between 0 and 1. 

 
Accuracy Measures:  

 
 

SVM, Decision Tree, Random Forest, KNN, Logistic Regression algorithms are 

used in this research work. Experiments are performed using internal cross-validation 10- 

folds. Accuracy, confusion matrix and ROC (Receiver Operating Curve)measures are 

used for the classification of this work. 

In this project, we have used the Support Vector Machine algorithm. Support vector 

machine or SVM algorithm is based on the concept of decision planes, where hyperplanes 

are used to classify a set of given objects. 

As we can see in Figure 4, we have two sets of data. These datasets can be separated 

easily with the help of a line, called a decision boundary. 
 
 
 
 
 

 

Figure 4: Decision Boundary 

 

 

But there can be several decision boundaries that can divide the data points without any 
errors. For example, in Figure 5, all decision boundaries classify the datasets correctly. 
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Figure 5: Other Possible Decision Boundaries 

 

 
Advantages of Support Vector Machine Algorithm 

 
• Accuracy 

• Works very well with limited datasets 

• Kernel SVM contains a non-linear transformation function to convert the 

complicated non-linearly separable data into linearly separable data. 

 
Disadvantages of Support Vector Machine Algorithm 

 
• Does not work well with larger datasets 

• Sometimes, training time with SVMs can be high 
 
Sample Dataset: 

 
Problem Statement: 

Use Machine Learning to predict cases of breast cancer using patient treatment history 

and Health Data. 
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Dataset: Breast Cancer Wisconsin (Diagnostic) Dataset. 
 
 

 

 
 

Step 1: Load Pandas library and the dataset using Pandas 
 
 
 

Step 2: Define the features and the target 
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Step 3: Split the dataset into train and test using sklearn before building the SVM 

algorithm model 
 
 
 

 

Step 4: Import the support vector classifier function or SVC function from Sklearn SVM 

module. Build the Support Vector Machine model with the help of the SVC function 
 
 
 

 

Step 5: Predict values using the SVM algorithm model 
 
 
 
 

 

Step 6: Evaluate the Support Vector Machine model 
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Implementation: 
 

 

Step1: Importing the Packages: 
 
 

NumPy is a package in Python used for Scientific Computing. NumPy package    

is used to perform different operations. The ndarray (NumPy Array) is a  

multidimensional array used to store values of same datatype. These arrays are indexed 

just like Sequences, starts with zero. 

 
Pandas is a software library written for the Python programming language for data 

manipulation and analysis. In particular, it offers data structures and operations for 

manipulating numerical tables and time series. It is free software released under the three- 

clause BSD license. 

 
Matplotlib.pyplot is a collection of command style functions that make matplotlib work 

like MATLAB. Each pyplot function makes some change to a figure: e.g., creates a 

figure, creates a plotting area in a figure, plots some lines in a plotting area, decorates   

the plot with labels, etc. 
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After obtaining the dataset from machine learning repository. In this step, data pre- 

processing was performed on the data. For efficient performance and analysis data has to 

be in structured form. Data was checked for missing values and instances of diabetes are 

transformed into numerical values e.g. 1 or 0. Through the data analysis it was noticed 

that number of instances having zero value was quite high. Data imputing was performed 

on the dataset to overcome missing or zero values. 

 

Step 2: Reading the data: 

 

Step 3: Data Preprocessing: 

Data Preprocessing is a technique that is used to convert  the  raw data into  a 

clean data set. In other words, whenever the data is gathered from different sources it is 

collected in raw format which is not feasible for the analysis. 
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Replacing the missing values: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Step 4: Training and Testing the data: 

 

Separating data into training  and  testing sets is an   important   part   of 

evaluating data mining models. Typically, when you separate a data set into a training set 

and testing set, most of the data is used for training, and a smaller portion of the data       

is used for testing. 

 
In this step, data was divided into two sets which are training data and testing data. Then 

machine learning model was trained on that training data for predictions. 
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Once the model trains itself using training data, testing data was used for predicting the 

responses and checking the accuracy, and lastly the model was evaluated. This process 

was followed for all 6 machine learning algorithms used in this project. Experiments were 

performed and results were obtained. 
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AUC and ROC Curves: 

 

Decision Tree: 
 

Decision Tree is a supervised machine learning algorithm used to solve 

classification problems. The main objective of using Decision Tree in this research work 

is the prediction of target class using decision rule taken from prior data. It uses nodes  

and internodes for the prediction and classification. Root nodes classify the instances with 

different features. Root nodes can have two or more branches while the leaf nodes 

represent classification. In every stage, Decision tree chooses each node by evaluating the 

highest information gain among all the attributes. 
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KNN(K-Nearest Neighbours): 
 

K-Nearest Neighbors (KNN) is one of the simplest algorithms used in Machine 

learning for regression and classification problem. KNN algorithms use a data and 

classify new data points based on a similarity measures (e.g. distance function). 

Classification is done by a majority vote to its neighbors. The data is assigned to the class 

which has the most nearest neighbors. As you increase the number of nearest neighbors, 

the value of k, accuracy might increase. 
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SVM (Support Vector Machine): 

Naive Bayes: 
 

Naive Bayes is a kind of classifier which uses the Bayes Theorem. It predicts 

membership probabilities for each class such as the probability that given record or data 

point belongs to a particular class. The class with the highest probability is considered as 

the most likely class. 
 

 

 

    
 

 

 

SVM is one of the standard set of supervised machine learning model employed in 

classification. Given a two-class training sample the aim of a support vector machine is to 

find the best highest-margin separating hyper plane between the two classes. For better 

generalization hyper plane should not lies closer to the data points belong to the other 

class. Hyper plane should be selected which is far from the data points from each 

category. 
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Logistic Regression: 

 
Logistic regression is named for the function used at the core of the method, the 

logistic function. The logistic regression, also called the sigmoid function was developed 

by statisticians to describe properties of population growth in ecology, rising quickly and 

maxing out at the carrying capacity of the environment. It’s an S-shaped curve that can 

take any real-valued number and map it into a value between 0 and 1. 
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Random Forest: 
 

Random Forest is a flexible, easy to use machine learning algorithm that produces, 

even without hyper-parameter tuning, a great result most of the time. It is also one of the 

most used algorithms, because it’s simplicity and the fact that it can be used for both 

classification and regression tasks. In this post, you are going to learn, how the random 

forest algorithm works and several other important things about it. 
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Statistical techniques and data visualization: 

 
From perspective of building models , By visualizing the data we can find the 

hidden patterns, Explore if there are any clusters within data and we can find if they are 

linearly separable/too much overlapped etc. From this initial analysis we can easily rule 

out the models that won’t be suitable for such a data and we will implement only the 

models that are suitable, without wasting our valuable time and the computational 

resources. 
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By importing matplotlib. pyplot library we have drawn graphs to demonstrate the AUC- 

ROC curves and by using bar graphs we have visualized the percentage levels of different 

techniques. And we have used the co-relation function to demonstrate the impact of every 

factor on each other. 

 
Correlation graph: 

 

Correlation values range between -1 and 1. 
 

There are two key components of a correlation value: 

• magnitude – The larger the magnitude (closer to 1 or -1), the stronger the 

correlation 

• sign – If negative, there is an inverse correlation. If positive, there is a regular 

correlation. 

 
The dataset is used to demonstrate each plot. This dataset describes whether or not each 

patient will have an onset of diabetes within five years. As such it is a classification 

problem. 
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Data set for Predicting Diabetes Insipidus: 

 

Data modeling using supervised learning algorithms: 

 
In general, we have two types of learning algorithms, supervised and unsupervised 

learning algorithms. and in detail it consists of different techniques like, 

Support Vector Machine 

logistic regression 

decision tree 

k-nearest neighbor 

Naïve Bayes 

Random Forest 

Since our model comes under supervised learning algorithm, we applied every technique 

of the algorithm and based on the accuracy values we obtained we chosen random forest 

technique. and our model has dependent variable which is dichotomous(binary) means the 

output can be either a person is having diabetes or not having diabetes. 

 
Data Preparation: 
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First Systolic Blood Pressure: 

Upper Systolic blood pressure is the pressure when the heart beats while the heart 

muscle is contracting (squeezing) and pumping oxygen-rich blood into the blood vessels. 

Total Cholesterol: 

Total cholesterol is the total amount of cholesterol in patient’s blood. Total 

cholesterol includes low-density lipoprotein cholesterol and high-density lipoprotein 

cholesterol. Cholesterol is a waxy, fat-like substance found in every cell in a patient’s 

body. 

 
Stabilized Glucose: 

The levels of Stabilized Glucose are considered. 
 

High Density Lipoprotein: 

High-density   Lipoprotein (HDL)    is    one    of    the    five    major    groups    

of lipoproteins. Lipoproteins are complex particles composed of multiple proteins which 

transport all fat molecules around the body within the water outside cells. 

 
Cholesterol/HDL Ratio: 

To calculate your cholesterol ratio, divide Patient’s total cholesterol number by 

Patient’s HDL cholesterol number. So if Patient’s total cholesterol is 200 mg/dL (5.2 

mmol/L) and Patient’s HDL is 50 mg/dL (1.3 mmol/L), Patient’s ratio would be 4-to-1. 

Higher ratios mean a higher risk of heart disease. 

 
Age: 

Present Age of Patient is Considered while treating. 
 

Gender: 

Gender of a patient is considered. 
 

Weight: 

Patient’s weight is considered while treating. 
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First Diastolic Blood Pressure: 

Upper Diastolic blood pressure is the pressure on the blood vessels when the heart 

muscle relaxes. The diastolic pressure is always lower than the systolic pressure. 

 
Second Systolic Blood Pressure: 

Lower Systolic blood pressure is the pressure when the heart beats while the heart 

muscle is contracting (squeezing) and pumping oxygen-rich blood into the blood vessels. 

 
Second Diastolic Blood Pressure: 

Lower Diastolic blood pressure is the pressure on the blood vessels when the heart 

muscle relaxes. The diastolic pressure is always lower than the systolic pressure. 

 
Postprandial Time when labs were drawn: 

The levels remain high and over time, this can cause damage to the eyes, nerves, 

kidneys and blood vessels as well. The postprandial test is generally undertaken for two 

hours and it precisely measures the glucose in the blood two hours after eating a meal. 

The timing for the same begins from the start of the meal. 

 
Glycosylated Haemoglobin: 

Glycated haemoglobin is a form of haemoglobin that is chemically linked to a 

sugar. Most monosaccharides, including glucose, galactose and fructose, spontaneously 

bind with haemoglobin, when present in the bloodstream of humans. 

 
Result: 

Result was obtained whether a patient is having Diabetes or not 
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CHAPTER IV 

RESULTS AND DISCUSSION 

 
In this experimental study, six machine learning algorithms were used. These 

algorithms are NB, KNN, SVM, LR, DT and RF. All these algorithms were applied on 

the dataset. Data was divided into two portions, training data and testing data, both these 

portions consisting 70% and 30% data respectively. 

 
All these six algorithms were applied on same dataset and results were obtained. 

Predicting accuracy is the main evaluation parameter that we used in this work. Accuracy 

can be defined using equation 1. Accuracy is the overall success rate of the algorithm. 

 
Accuracy = (TP+TN) / (P + N) 

 
 

By using Node-RED the prediction of dataset results whether the patient is having 

diabetes or not. All values in the dataset are considered as input parameters in NodeRed, 

each parameter having their own value those are assign to that parameters. If we submit 

the form then it will confirm that the patient is having diabetes or not. If the patient is 

having diabetes then it results as “You are having diabetes” and if not, it results as “You 

are not having diabetes”. 

 
From the above figure, shows that confirmation of a patient whether he is having diabetes 

or not. By entering the input parameter values like Total cholesterol, Stabilized Glucose, 

High Density Lipoprotein and so on. It can be in the node-red User Interface. 

 
For Decision Tree, by plotting AUC graph the accuracy percentage was 86%. The 

parameters which are given to plot the graph were label and colour name. The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 
 
 

Accuracy for Decision Tree 
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For SVM, by plotting AUC graph the accuracy percentage was 97%. The parameters 

which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 
 
 

Accuracy for SVM 

 

 
For Logistic Regression, by plotting AUC graph the accuracy percentage was 96%. The 

parameters which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 
 
 

Accuracy for Logistic Regression 

 
 

For Random Forest, by plotting AUC graph the accuracy percentage was 95%. The 

parameters which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 
 
 

Accuracy for Random Forest 

 
 

For KNN, by plotting AUC graph the accuracy percentage was 91%. The parameters 

which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 
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Accuracy for KNN 

 
 

For Naive Bayes, by plotting AUC graph the accuracy percentage was 96%. The 

parameters which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 
 
 

 
 
 

Accuracy for Naive Bayes 
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CHAPTER V 

CONCLUSION AND FUTURE SCOPE 

Conclusion: 

 
One of the important real-world medical problems is the detection of diabetes at 

its early stage. In this study, systematic efforts are made in designing a system which 

results in the prediction of disease like diabetes. During this work, five machine learning 

classification algorithms are studied and evaluated on various measures. Experiments are 

performed on Diabetes Database. 
 

Predictive analytics in healthcare can change the way how medical researchers and 

practitioners gain insights from medical data and take decisions. In this paper, we used six 

popular machine learning algorithms for predictive analytics. These algorithms include 

SVM, KNN, LR, DT, RF and NB. Predictions were made about diabetes on PIMA Indian 

dataset consisting 768 records. 8 attributes were selected for training and testing the 

predictive model. From the experimental results obtained, it can be seen that SVM and 

KNN gives highest accuracy for predicting diabetes. Both these algorithms provide 77% 

accuracy which is highest as compared to other four algorithms used in this paper. 

Therefore, it can be concluded that SVM and KNN is appropriated for predicting the 

diabetes disease. 
 
Future Scope: 

 
Experimental results determine the adequacy of the designed system with an 

achieved accuracy of 0.97 using the Support Vector Machine algorithm. In future, the 

designed system with the used machine learning classification algorithms can be used to 

predict or diagnose other diseases. The work can be extended and improved for the 

automation of diabetes analysis including some other machine learning algorithms. 
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(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 

Diabetes is considered as one of the chronic diseases which causes an increase in blood sugar. 

One of the diabetic type is Diabetic Insipidus. Diabetes insipidus is an uncommon disorder of 

water-electrolyte balance characterized by the excretion of abnormally large volumes of 

diluted urine and increased fluid intake. The disease may result from the insufficient 

production of vasopressin, its increased degradation, an impaired response of kidneys to 

vasopressin, or may be secondary to excessive water intake. Patients with uncompensated 

symptoms may develop marked dehydration, neurologic symptoms and encephalopathy, and 

thus diabetes are often a life-threatening condition if not properly diagnosed and managed. 

The type of insipidus is Central diabetic insipidus (CDI), characterized by polyuria and 

polydipsia, is caused by deficiency of arginine vasopressin (AVP), an vasopressin which acts 

on V2 receptors in kidney to promote reabsorption of free water. Therefore,five machine 

learning classification algorithms namely Decision Tree, SVM, KNN, Random Forest, 

Logistic Regression are used in this experiment to detect diabetes at an early stage. 

Experiments are performed on Diabetes Database which is sourced from machine learning 

repository. The performances of all the three algorithms are evaluated on various measures 

like Accuracy, confusion matrix and AUC-ROC. Accuracy is measured  correctly and 

incorrectly classified instances accordingly. These results are verified using Receiver 

Operating Characteristic (ROC) curves during a proper and systematic manner. 

KEYWORDS: Diabetes Insipidus, Arginine Vasopressin, Antidiuretic hormone, Accuracy.  

I INTRODUCTION  

Diabetes insipidus (DI) is an uncommon condition during which the kidneys are unable to 

stop the excretion of water. DI isn't an equivalent as DM types 1 and a couple of . However, 

untreated, both DI and DM cause constant thirst and frequent urination. People with diabetes 

mellitus have high blood sugar (glucose) because the body is not able to use blood sugar for 

energy. Those with DI have normal blood sugar levels, but their kidneys are not able to 

balance fluid in the body.The type of insipidus is Central diabetic insipidus (CDI), 
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characterized by polyuria and polydipsia, and are caused by deficiency of arginine 

vasopressin (AVP), an antidiuretic hormone which acts on V2 receptors in kidney to promote 

reabsorption of free water. Therefore, six machine learning classification algorithms namely 

Decision Tree, SVM, KNN, Random Forest, Logistic Regression, Naive Bayes are used in 

this experiment to detect diabetes at an early stage. Experiments are performed on Diabetes 

Database which is sourced from machine learning repository. Furthermore, predicting the 

disease early leads to treating the patients before it becomes critical. This to develop a system 

which can predict the diabetic risk level of a patient with a higher accuracy. This research has 

focused on developing a system based on the classification methods namely, Support Vector 

Machine, Logistic regression and Random Forest,  KNN, Decision Tree algorithms. The aim 

of the proposed work is to research the diabetes dataset over the classification techniques. 

Our research concentrates, to scale back the complications of diabetes through early 

predictions and to enhance the prognosis (lives) of the people. 

II PROBLEM STATEMENT  

Predicting whether a person is having diabetics or not based on the different values like Total 

Cholesterol, Stabilized Glucose, High Density Lipoprotein, Cholesterol/HDL Ratio, age, 

gender, weight, Glycosylated Hemoglobin etc. that are evaluated from the blood sample 

taken from the person. Very few systems use the available clinical data for prediction 

purposes and albeit they are doing , they're restricted by the massive number of association 

rules that apply. Diagnosis of the condition solely depends upon the Doctor’s intuition and 

patient’s records. The disadvantages are detection isn't possible at an earlier stage. In the 

existing system, practical use of varied collected data is time consuming.  

III METHODOLOGY  

Machine learning may be a method of knowledge analysis that automates analytical model 

building. It is a branch of AI supported the thought that systems can learn from data, 

identifypatterns and make decisions with minimal human intervention. There are four types 

of machine learning algorithms that are currently being used. Figure 1, shows these four types 

of machine learning algorithms. Supervised learning involves classification and regression 

problems. It is used mostly for predictive analytics as it builds a model from data, this data 

also includes theoutcomes or responses. Model is trained using labelled data.  
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Figure 1: Types of machine learning algorithms 

 

In this model, six machine learning algorithms are used to predict diabetes disease. These six 

algorithms are K - Nearest Neighbours (KNN), Naive Bayes (NB), Support Vector Machine 

(SVM), Decision Tree (DT), Logistic Regression (LR) and Random Forest (RF).The process 

used of developing and evaluating the predictive models is shown in the Figure 3. Coding 

was done in python programing language using tool Jupyter Notebook.It offers a verified 

scientific and analytical Python package distribution with key important integrated tools for 

application development, iterative data analysis and data visualization.  

 

 

 

 

 

 

 

 

Figure 2: Architecture Model  
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 SVM, Decision Tree, Random Forest, KNN, Logistic Regression algorithms are used in this 

research work. Experiments are performed using internal cross-validation 10folds. Accuracy, 

confusion matrix and ROC (Receiver  

Operating Curve) measures are used for the classification of this work. In this project, we 

have used the Support Vector Machine algorithm. Support vector machine or SVM algorithm 

is based on the concept of decision planes, where hyperplanes are used to classify a set of 

given objects.  

As we can see in Figure 3, we have two sets of data. These datasets can be separated easily 

with the help of a line, called a decision boundary. 

 

 

 

 

 

 

Figure 3: Decision Boundary 

But there can be several decision boundaries that can divide the data points without any 

errors. For example, in Figure 4, all decision boundaries classify the datasets correctly.  

 

 

 

 

 

 

Figure 4: Other Possible Decision Boundaries 
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SVM is one of the standard set of supervised machine learning model employed in 

classification. Given a two-class training sample the aim of a support vector machine is to 

find the best highest-margin separating hyper plane between the two classes. For better 

generalization hyper plane should not lies closer to the data points belong to the other class. 

Hyper plane should be selected which is far from the data points from each category.  

In this project, we have used the Support Vector Machine algorithm. Support vector machine 

or SVM algorithm is based on the concept of decision planes, where hyperplanes are used to 

classify a set of given objects.  

IV AN OVERVIEW OF PROPOSED SYSTEM  

Step1: 

Importing the Packages NumPy package is used to perform different operations. ND array 

(NumPy Array) is a multidimensional array used to store values of same datatype. Pandas is a 

software library written for the Python programming language for data manipulation and 

analysis. Matplotlib. pyplot is a collection of command style function that make matplotlib 

work like MATLAB.  

Step 2: 

Reading the data. 

Step 3: 

Data Preprocessing After obtaining the dataset from machine learning repository. In this step, 

data pre-processing was performed on the data. For efficient performance and analysis data 

has to be in structured form. Data was checked for missing values and instances of diabetes 

are transformed into numerical values e.g. 1 or 0. Through the data analysis it was noticed 

that number of instances having zero value was quite high. Data imputing was performed on 

the dataset to overcome missing or zero values.  

Step 4: 

Training and Testing the data Separating data into training and testing sets is an important 

part of evaluating data mining models. Typically, once you separate a knowledge set into a 

training set and testing set, most of the info is employed for training, and a smaller portion of 

the info is used for testing. In this step, data was divided into two sets which are training data 

and testing data. Then machine learning model was trained on that training data for 
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predictions.Once the model trains itself using training data, testing data was used for 

predicting the responses and checking the accuracy, and lastly the model was evaluated. This 

process was followed for all 6 machine learning algorithms utilized in this project. 

Experiments were performed and results were obtained.  

For SVM, by plotting AUC graph the very best accuracy percentage was 97%. The 

parameters which are given to plot the graph were label and color name. The legend( )is 

automatically determined, once you don't pass in any extra arguments.  

V CONCLUSION  

One of the important real-world medical problems is that the detection of diabetes at its early 

stage. during this study, systematic efforts are made in designing a system which finishes up 

within the prediction of disease like diabetes. During this work, five machine learning 

classification algorithms are studied and evaluated on various measures. Experiments are 

performed on Diabetes Database. Predictive analytics in healthcare can change the way how 

medical researchers and practitioners gain insights from medical data and take decisions. 

during this paper, we used six popular machine learning algorithms for predictive analytics. 

These algorithms include SVM, KNN, LR, DT, RF and NB. Predictions were made about 

diabetes on PIMA Indian dataset consisting 768 records. 8 attributes were selected for 

training and testing the predictive model. From the experimental results obtained, it are often 

seen that SVM and KNN gives highest accuracy for predicting diabetes. Both these 

algorithms provide 77% accuracy which is highest as compared to other four algorithms 

utilized in this paper. Therefore, it are often concluded that SVM and KNN is appropriated 

for predicting the diabetes disease.  

 

VI FUTURE SCOPE  

Experimental results determine the adequacy of the designed system with an achieved 

accuracy of 0.97 using the Support Vector Machine algorithm. In future, the designed system 

with the used machine learning classification algorithms are often wont to predict or diagnose 

other diseases. The work are often extended and improved for the automation of diabetes 

analysis including another machine learning algorithms.  

 

The International journal of analytical and experimental modal analysis

Volume XII, Issue IV, April/2020

ISSN NO:0886-9367

Page No:2216



 

VII REFERENCES  

[1] A. Belle, R. Thiagarajan, S. M. R. Soroushmehr, F. Navidi, D. A. Beard, and K. Najarian, 

“Big Data Analytics in Healthcare,” Hindawi Publ. Corp., vol. 2015, pp. 1–16, 2015.  

[2] J. Andreu-Perez, C. C. Y. Poon, R. D. Merrifield, S. T. C. Wong, and G.-Z. Yang, “Big 

Data for Health,” IEEE J. Biomed. Heal. Informatics, vol. 19, no. 4, pp. 1193–1208, 2015.  

[3] E. Ahmed et al., “The role of massive data analytics in Internet of Things,” Comput. 

Networks, vol. 129, no. December, pp. 459–471, 2017.  

[4] “The big-data revolution in US health care: Accelerating value and innovation| 

McKinsey&Company.”[Online].Available:https://www.mckinsey.com/industries/healthcare-

systemsandservices/our-insights/the-big-data-revolution-in-ushealth-care. [Accessed: 12-

May-2018].  

[5] M. Chen, Y. Hao, K. Hwang, L. Wang, and L. Wang, “Disease Prediction by Machine 

Learning over Big Data from Healthcare Communities,” IEEE Access, vol. 5, no. c, pp. 

8869–8879, 2017.  

 

 

The International journal of analytical and experimental modal analysis

Volume XII, Issue IV, April/2020

ISSN NO:0886-9367

Page No:2217



PERFORMANCE PREDICTION IN BLENDED COURSES 

 
A Project Report 

 

Submitted to the Faculty of Engineering of 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 

KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 

BACHELOR OF TECHNOLOGY 

In 

COMPUTER SCIENCE AND ENGINEERING 

 

     By 

         P. DIVYA           M.UHA SREE 

         (16481A05G2)           (16481A05E7) 

 

         N. HITESH           P. RAMULU 

         (16481A05E8)           (16481A05F6) 

 
 

Under the guidance of 

Mr. K. RAMA KRISHNA, M.Tech 

Assistant Professor of CSE Department 
 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute Permanently affiliated to JNTUK) 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2019-2020 



PERFORMANCE PREDICTION IN BLENDED COURSES 

 
A Project Report 

 

Submitted to the Faculty of Engineering of 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA, 

KAKINADA 

 
In partial fulfillment of the requirements for the award of the Degree of 

 

BACHELOR OF TECHNOLOGY 

In 

COMPUTER SCIENCE AND ENGINEERING 

 

     By 

        P. DIVYA         M.UHA SREE 

        (16481A05G2)         (16481A05E7) 

 

        N. HITESH         P. RAMULU 

        (16481A05E8)         (16481A05F6) 

 
 

Under the guidance of 

Mr. K. RAMA KRISHNA, M.Tech 

Assistant Professor of CSE Department 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute Permanently affiliated to JNTUK) 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2019-2020 



GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE, GUDLAVALLERU 

 

        DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
 

CERTIFICATE 

 

This is to certify that the project report entitled “PERFORMANCE 

PREDICTION IN BLENDED COURSES” is bonafide record of work 

carried out by P.Divya (16481A05G2),M.Uha Sree (16481A05E7), 

N.Hitesh (16481A05E8), P.Ramulu (16481A05F6) under the guidance and 

supervision of Mr.K.Rama Krishna in the partial fulfillment of the 

requirements for the award of the degree of Bachelor of Technology in 

Computer Science and Engineering of Jawaharlal Nehru Technological 

University Kakinada, Kakinada during the academic year 2019-20. 

 
Project Guide Head of the Department 

(Mr.K.Rama Krishna)  (Dr.S.NARAYANA) 

 

 
 

External Examiner 



ACKNOWLEDGEMENT 
 

The satisfaction that accompanies the successful completion of any task would be 

incomplete without the mention of people who made it possible and whose 

constant guidance and encouragements crown all the efforts with success. 

 
We would like to express our deep sense of gratitude and sincere thanks to 

Mr.K.Rama Krishna, Assistant Professor, Department of Computer Science and 

Engineering for his constant guidance, supervision and motivation in completing 

the project work. 

 
We  feel  elated  to   express   our   floral   gratitude   and   sincere   thanks   to   

Dr. S. Narayana, Head of the Department, Computer Science and Engineering for 

his encouragements all the way during analysis of the project. His annotations, 

insinuations and criticisms are the key behind the successful completion of the 

project work. 

 
We would like to take this opportunity to thank our beloved principal 

Dr.P.Ravindra Babu for providing a great support for us in completing our 

project and giving us the opportunity for doing project. 

 
Our Special thanks to the faculty of our department and programmers of our 

computer lab. Finally, we thank our family members, non-teaching staff and our 

friends, who had directly or indirectly helped and supported us in completing our 

project in time. 

Team members 
 

P. Divya  (16481A05G2) 

        M.Uha Sree    (16481A05E7) 

N. Hitesh        (16481A05E8) 

P. Ramulu      (16481A05F6) 



 

INDEX  

 

TITLE 

 

PAGE NO 

 

LIST OF FIGURES 

 

i 

LIST OF ABBREVIATIONS ii 

ABSTRACT iii 

CHAPTER 1: INTRODUCTION 1 

1.1 INTRODUCTION 1 

1.2 OBJECTIVES OF THE PROJECT 1 

1.3 PROBLEM STATEMENT 2 

CHAPTER 2: LITERATURE REVIEW 3 

CHAPTER 3: PROPOSED METHOD 7 

3.1 METHODOLOGY 7 

3.2 IMPLEMENTATION 15 

3.3 DATA PREPARATION 25 

CHAPTER 4: RESULTS AND DISCUSSION 28 

CHAPTER 5: CONCLUSION AND FUTURE SCOPE 31 

5.1 CONCLUSION 31 

5.2 FUTURE SCOPE 31 

BIBLIOGRAPHY 33 

LIST OF POS AND PSOS 35 

Mapping of Project outcomes with graduated POS AND PSOS 37 

PUBLISHED PAPER  



i  

LIST OF FIGURES 
 

 

 
 

FIGURE PAGE NO 

1. Types of ML Algorithms 7 

2. Supervised Learning Process 8 

3. Architecture Model 9 

4. Data Preparation 27 



ii  

LIST OF ABBREVIATIONS 
 

 

 
 

ABBREVIATION EXPLANATION 

KNN K- Nearest Neighbors 

NB Naïve Bayes 

SVM Support Vector Machine 

DT Decision Tree 

LR Logistic Regression 

RF Random Forest 

AUC Area Under the Curve 

ROC Receiver Operating Curve 

TP True Positive 

TN True Negative 



iii  

ABSTRACT 

 

Blended courses that mix in-person instruction with online platforms are increasingly 

common in secondary education. These platforms record a rich amount of data on students’ study 

habits and social interactions. Prior research has shown that these metrics are correlated with students 

performance in face- to-face classes. However, predictive models for blended courses are  still 

limited and have not yet succeeded at early prediction or cross class predictions, even for repeated 

offerings of the same course. In this paper, we use data from two offerings of two different 

undergraduate courses to train and evaluate predictive models of student performance based on 

persistent student characteristics including study habits and social interactions. We analyze the 

performance of these models on the same offering, on different offerings of the same course, and 

across courses to see how well they generalize. We also evaluate the models on different segments of 

the courses to determine how early reliable predictions can be made So, the main aim of this project  

is to prove the possibility of training and modeling a small dataset size and the feasibility of creating 

a prediction model with credible accuracy rate. There are several parameters which effect the student 

performance level like gender, father’s occupation and marks secured in prior years. This research 

explores as well the possibility of identifying the key indicators in the small dataset, which will be 

utilized in creating the prediction model, using classification algorithms. Best indicators were fed 

into multiple machine learning algorithms to evaluate them for the most accurate model. The main 

outcomes of this study have proved the efficiency of producing an acceptable classification’s 

accuracy and reliability test rates. 
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CHAPTER I 

INTRODUCTION 

1.1 Introduction: 

Blended courses that mix in-person instruction with online platforms are increasingly 

common in secondary education . Prediction of student’s performance became an urgent 

  

assure their retention, providing the excellent learning resources and experience, and 

improving the institution’s ranking and reputation. These platforms record a rich amount 

of data on students’ study habits and social interactions. However, that might be difficult 

to be achieved for startup to mid-sized universities, especially those which are specialized 

in graduate and post graduate programs, and have small students’ records for analysis.  

Without getting any support on the course domain and its complexity,  it  may demotivate 

a student and can be the cause to withdraw the course. So, the main aim of this project is 

to prove the possibility of training and modeling a small dataset size and the feasibility of 

creating a prediction model with credible accuracy rate. There are several parameters 

which effect the student performance level like gender, father’s occupation and marks 

secured in prior years. This research explores as well the possibility of identifying the key 

indicators in the small dataset, which will be utilized in creating the prediction model, 

using classification algorithms. Best indicators were fed into multiple machine learning 

algorithms to evaluate them for the most accurate model. The main outcomes of this  

study have proved the efficiency of producing an acceptable classification’s accuracy and 

reliability test rates. 

 

1.2 Objectives of Research: 

 
 The main objective of the project is to inform a student about his performance 

condition on particular course based on the test values. 

 The research is mainly aimed at predicting whether the student performance condition 

on particular course is a satisfactory or not. It is also mainly useful to larger 

institutions like Universities for predicting the performance of students. 

  If student does not fit for the particular course but he/she willing to join this course, 

then trainer also can take the proper guidance to take the right decision. 

That is essential in order to help at-risk students and desire in most of educational entities. 
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 Machine learning is the scientific field dealing with the ways in which machines learn 

from experience. 

 For many scientists, the term “machine learning” is identical to the term “artificial 

intelligence”, given that the possibility of learning is the main characteristic of an 

entity called intelligent in the broadest sense of the word. 

 With the rise of Machine Learning approaches we have the ability to find a solution to 

this issue, we have developed a system using data mining which has the ability to 

predict the performance. 

 This to develop a system which can predict the student performance with a higher 

accuracy. This research has focused on developing a system based on the 

classification methods namely, Support Vector Machine, and Random Forest, KNN, 

Decision Tree algorithms. 

 
1.3 Problem statement: 

 
In higher educational institutes, many students have to struggle hard to complete 

different courses since there is no dedicated support offered to students who need special 

attention in the registered courses. However, predictive models for blended courses are 

still limited and have not yet succeeded at early prediction or cross We analyze the 

performance of these models on the same offering, on different offerings of the same 

course, and across courses to see how well they generalize. class predictions, even for 

repeated offerings of the same course . It has been found that most of the students’ drop- 

out from the universities during their first year is due to lack of proper support in 

undergraduate courses. 

 
Machine learning techniques can be utilized for students performance prediction 

in different courses. Machine learning techniques can be utilized for students’ grades 

prediction in different courses. Such techniques would help students to improve their 

performance based on predicted grades and would enable instructors to identify such 

individuals who might need assistance in the courses. 



Performance Prediction in Blended Courses 

Gudlavalleru Engineering College 3 

 

 

CHAPTER II 

LITERATURE REVIEW 

Different machine learning algorithms are available to perform forecasting of 

students placements and performances. The problem raises when we chose algorithm. 

The algorithms of different types are listed below. A. Naïve Bayesian and KNN for 

Students Performance Prediction. 

 
By applying Naïve Bayesian and KNN of classification algorithm, a prediction 

model is modeled in this paper. Naïve Bayes and KNN are instructive informational index 

of auxiliary schools, collected from the service of training in gaza band for the year of 

2015. The fundamental objective of such arrangement may help the service of instruction 

to enhance the execution because of premature expectation of understudy execution. 

Instructors likewise can take the best possible assessment to enhance understudy earning. 

The investigational outcomes demonstrate that the Naïve Bayes is superior to KNN by 

accepting the most elevated exactness estimation of 93.6%. 

 
Data Mining Techniques For Predicting Student Performance Predicting Student 

Performances so as to prevent or play it safe against student failures or dropouts is huge 

nowadays. Student failure and dropout is a noteworthy issue these days. There can be 

numerous variables impacting understudy dropouts. Information mining can be utilized as 

a compelling strategy to distinguish and foresee these dropouts. In this paper, a grouping 

technique for expectation is been talked about. Decision tree classifiers are utilized here 

and techniques for solving the class imbalance issue is addition 

nally discussed. 

 
 

There are several types of measures for evaluating the success of models. 

However, the evaluation of each model depends heavily on the domain and system’s 

goals. For our system, our goal is to predict students’ GPA and make decisions if a 

student needs to work hard to complete the course. These decisions work well when our 

predictions are accurate. To achieve it, we have to compare the prediction GPA against 

the actual GPA for the students-courses pair. 
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Performance of students academic environment prediction using classification 

techniques – A Comparative study. The ambition of investigation is to study about some 

grouping procedures applied to foresee the execution of student[6]. It breaks down the 

moderate poor learners in the internal tests and semester tests that are likely investigation 

in poor which are utilized to enhance their ability as right on time to accomplish the 

objective in final semester. The paper demonstrates the similar execution of classification 

using calculation, Naïve Bayesian, AODE classifier calculation, Multi Label K-Nearest 

Neighbor calculation to locate the appropriate precision of Decision tree calculation and 

classification algorithm to exam the performance of the students. 

 

Support Vector Machine and K-Nearest Neighbor for Student performance 

prediction. This work exhibited two prediction models for the estimation of students 

performance in last examination[6]. The work made use of the popular dataset given by 

the University of Minho in Portugal, which identify with the execution in math subject 

and it comprises of 395 information tests. Predicting the performance of students can be 

helpful in avoiding potential risk, moment activities, or choosing an understudy that is fit 

for a specific assignment. The need to investigate better models to accomplish better 

execution can't be overemphasized. The vast majority of prior work on the equivalent 

dataset utilized K-Nearest Neighbor algorithm[5] and accomplished low outcomes, while 

Support Vector Machine calculation was once in a while utilized, which happens to be an 

exceptionally prevalent and powerful prediction technique strategy. 

 

Naive Bayes: It is a basic procedure for developing models of classifiers that 

assigns labels of class to the problem instances, called as vectors of feature values, where 

the class names are drawn from some limited set. There is definitely not a single  

algorithm for preparing such classifiers, however a group of calculations dependent on a 

typical guideline: all Naive Bayes classifiers accept that the estimation of a specific 

element is autonomous of the estimation of some other element, given the class variable. 

 

Artificial intelligence is having more effect is machine realizing, which creates 

calculations ready to take in examples and choice standards from information. Machine 

learning calculations have been implanted into information mining pipelines, which can 

consolidate them with established measurable techniques, to remove learning from 

information. 
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In recent years, many researchers around the globe worked in big data analytics 

and predictive analytics in healthcare and other domains, to predict or forecast about the 

future challenges and opportunities. This taxonomy is adopted from [3] and extended in 

this work. There are different big data sources from where data is coming, then different 

components and big analytics technologies are given. In this paper we will focus on 

machine learning for predictive analytics. Research work by different authors is studied  

as a basis for our research and understanding. In this regard few research advantages and 

disadvantages are discussed below. 

 

Advantages: The interpretation and understanding is simple. A quick preview in 

the model of Decision tree have excellent value at a rate of small hard data also even. 

Significant approaching may be generated supported specialists unfolding a scenario (its 

alternatives, chances, and costs) and their preferences for outcome. Help confirm best, 

worst and expected standard value for various eventualities. Now white box model is 

used. If a required results given by a model, that can be combined with some other 

decision methodology. Bayesian learning strategies introduces all the thanks to pure 

engineering. When faced with any learning drawback, there's a alternative of what 

proportion time and energy a human vs system puts in. Path finding algorithms are almost 

While creating a system being engineered, first build a world model, afterwards find 

whether the model is controlled or not. This means a formula of "think more earnestly" 

and "process harder" will in the long run succeed. Numerous elective machine learning 

approaches don't have this certification. This is impressively helpful once performing on 

the "think more diligently" a piece of an answer. 

 

Disadvantages: It is unstable, which means, a little modification within the 

knowledge will result in an outsized modification within the structure of the optimum 

decision tree. Calculations will get terribly complicated, notably if several values of 

outcomes are unit joined. Data gain in decision trees are influenced the attributes, when 

we include more data at different levels with categorical value. Data in theory impossible. 

It appears previous specification is phenomenally troublesome. Generally, we tend to 

indicate a genuine variety for each setting of the globe demonstrate parameters. Some of 

the Applications are: 
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Real-time Prediction: As Naive Bayes is super quick, it is often worn for creating 

forecasting in real time. Prediction using Multi-class: A multiple categories of the goal 

variable will be predicting the posterior likelihood. Sentiment / Spam Filtering Analysis/ 

Text classification: Having compared with other algorithm, Naive Thomas Bayes 

classifiers are largely utilized in text classification (Because of their higher ends up in 

multi-class issues and self-determination rule) have a better success rate. 
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 Figure 1: Types of machine learning algorithms  

 

Unsupervised learning is used when outcome or responses are unknown, model is 

trained using unlabelled data. This type of learning is mostly used for pattern detection 

and descriptive modelling. Unsupervised learning involves clustering problems. 

CHAPTER III 

PROPOSED METHOD 

3.1 Methodology: 

 
Machine learning is a method of data analysis that automates analytical model 

building. It is a branch of artificial intelligence based on the idea that systems can learn 

from data, identify patterns and make decisions with minimal human intervention. There 

are four types of machine learning algorithms that are currently being used. Figure 1, 

shows these four types of machine learning algorithms. Supervised learning involves 

classification and regression problems. It is used mostly for predictive analytics as it 

builds a model from data, this data also includes the outcomes or responses. Model is 

trained using labelled data. 
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Semi supervised learning is combination of both supervised and unsupervised 

learning. Lastly reinforcement learning aims at using observations gathered by interacting 

with the environment to take actions which increases the reward or decreases the risks. As 

this research work evaluates the performance of machine learning algorithms for 

predictive analytics in healthcare, supervised learning is used in this research  work. 

Figure 2, describes the basic process of supervised learning algorithms. 

 

 

 
 

 

 

 

Figure 2: Supervised learning process 

 
 

In supervised learning algorithm or often called model is fed with data for training 

purpose. This data given includes the input values, often referred as predictor values and 

correct output values. With the help of this data, model learns the dependencies, patterns 

and relationships between given features and targeted output value. Once the models 

learns these patterns, we can use it for predicting the responses against new data. 

In this model, six machine learning algorithms are used in the model. These six 

algorithms are K - Nearest Neighbours (KNN), Naive Bayes (NB), Support Vector 

Machine (SVM), Decision Tree (DT), Logistic Regression (LR) and Random Forest (RF). 
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The process used of developing and evaluating the predictive models is shown in 

the Figure 3. Coding was done in python programing language using tool Jupyter 

Notebook. It offers a verified scientific and analytical Python package distribution with 

key important integrated tools for application development, iterative data analysis and 

data visualization. 

 
 

 

 

Figure 3: Architecture Model 

 
 

Brief Description of Algorithms : 

Support Vector Machine (SVM): 

SVM is one of the standard set of supervised machine learning model employed in 

classification. Given a two-class training sample the aim of a support vector machine is to 

find the best highest-margin separating hyper plane between the two classes. For better 

generalization hyper plane should not lies closer to the data points belong to the other 

class. Hyper plane should be selected which is far from the data points from each 

category. 
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Decision Tree Classifier: 
 

 

Decision Tree is a supervised machine learning algorithm used to solve 

classification problems. The main objective of using Decision Tree in this research work 

is the prediction of target class using decision rule taken from prior data. It uses nodes  

and internodes for the prediction and classification. Root nodes classify the instances with 

different features. Root nodes can have two or more branches while the leaf nodes 

represent classification. In every stage, Decision tree chooses each node by evaluating the 

highest information gain among all the attributes. 

 
Random Forest: 

 

 

Random Forest is a flexible, easy to use machine learning algorithm that produces, 

even without hyper-parameter tuning, a great result most of the time. It is also one of the 

most used algorithms, because it’s simplicity and the fact that it can be used for both 

classification and regression tasks. In this post, you are going to learn, how the random 

forest algorithm works and several other important things about it. 

 
K-Nearest Neighbors: 

 

 

K-Nearest Neighbors (KNN) is one of the simplest algorithms used in Machine 

learning for regression and classification problem. KNN algorithms use a data and 

classify new data points based on a similarity measures (e.g. distance function). 

Classification is done by a majority vote to its neighbors. The data is assigned to the class 

which has the most nearest neighbors. As you increase the number of nearest neighbors, 

the value of k, accuracy might increase. 

 
Logistic Regression: 

 

 

Logistic regression is named for the function used at the core of the method, the 

logistic function. The logistic regression, also called the sigmoid function was developed 

by statisticians to describe properties of population growth in ecology, rising quickly and 
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maxing out at the carrying capacity of the environment. It’s an S-shaped curve that can 

take any real-valued number and map it into a value between 0 and 1. 

 
Accuracy Measures: 

 

 

SVM, Decision Tree, Random Forest, KNN, algorithms are used in this research 

work. Experiments are performed using internal cross-validation 10-folds. Accuracy, 

confusion matrix and ROC (Receiver Operating Curve)measures are used for the 

classification of this work. 

In this project, we have used the Support Vector Machine algorithm. Support vector 

machine or SVM algorithm is based on the concept of decision planes, where hyperplanes 

are used to classify a set of given objects. 

As we can see in Figure 4, we have two sets of data. These datasets can be separated 

easily with the help of a line, called a decision boundary. 

 

 

 

 
 

 

 

Decision Boundary 

 

 

But there can be several decision boundaries that can divide the data points without any 

errors. For example, in Figure 5, all decision boundaries classify the datasets correctly. 
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Other Possible Decision Boundaries 

 

 
Advantages of Support Vector Machine Algorithm 

 
 Accuracy 

 Works very well with limited datasets 

  Kernel SVM contains a non-linear transformation function to convert the 

complicated non-linearly separable data into linearly separable data. 

 

Disadvantages of Support Vector Machine Algorithm 

 
 Does not work well with larger datasets 

 Sometimes, training time with SVMs can be high 
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Sample Dataset: 

 
Problem Statement: 

Use Machine Learning to predict student performance using previous history and Student 

Data. 

 
Dataset: Student Dataset. 

 

 

 

  Sample Dataset  

Step 1: Load Pandas library and the dataset using Pandas 
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Step 2: Define the features and the target 
 

 

 

 

 

 

 

Step 3: Split the dataset into train and test using sklearn before building the SVM 

algorithm model 

 

 

 

 
 

Step 4: Import the support vector classifier function or SVC function from Sklearn SVM 

module. Build the Support Vector Machine model with the help of the SVC function. 

 

 
 

 
 

 

Step 5: Predict values using the SVM algorithm model 
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Step 6: Evaluate the Support Vector Machine model 
 

 

 

 
 

 
 

3.2 Implementation: 

Random Forest 

 

 
is used to perform different operations. The ndarray (NumPy Array) is a 

 

multidimensional array used to store values of same datatype. These arrays are indexed 

 
manipulation  and  analysis.  In  particular,  it  offers  data  structures  and  operations  for 

 

manipulating numerical tables and time series. It is free software released under the three- 

 
make matplotlib work  like  MATLAB.  Each pyplot function  makes  some  change  to  a 

 

figure: e.g., creates a figure, creates a plotting area in a figure, plots some lines in a 

 
plotting area, decorates the plot with labels, etc. 

clause BSD license. 

 

Matplotlib.pyplot is a collection of command style functions that 

just like Sequences, starts with zero. 

 

Pandas is a software library written for the Python programming language for data 

Step1: Importing the Packages: 

 
NumPy is a package in Python used for Scientific Computing. NumPy package 
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Step 2: Reading the data: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reading the Dataset 

 

 
 

  Importing the Packages  
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Checking the missing values: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Checking the missing values 

 

 
clean data set. In other words, whenever the data is gathered from different sources it is 

 
 

The main challenge faced by an analyst is to convert text/categorical data into 

numerical data and still make an algorithm/model to make sense out of it. 

Hereby, we would focus on 2 main methods: One-Hot-Encoding and Label-Encoder. Both 

of these encoders are part of SciKit-learn library (one of the most widely used Python 

library) and are used to convert text or categorical data into numerical data which the 

model expects and perform better with. 

 
 

collected in raw format which is not feasible for the analysis. 

 

After obtaining the dataset from machine learning repository. In this step, data 

pre-processing was performed on the data. For efficient performance and analysis data 

has to be in structured form.. Through the data analysis it was noticed that number of 

instances having zero value was quite high. Data imputing was performed on the dataset 

to overcome missing or zero values. 

Step 3: Data Preprocessing: 

 
Data Preprocessing is a technique that is used to convert the raw data into a 
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evaluating data mining models. Typically, when you separate a data set into a training set 

 

and testing set,  most  of the data  is used  for training,  and  a  smaller  portion  of the data 

 
 

  Training and Testing the data  

is used for testing. 

 

In this step, data was divided into two sets which are training data and testing 

data. Then machine learning model was trained on that training data for predictions 

 

 

 

 

 

 

 

 

 

 

 

Transforming  the values 

 

Step 4: Training and Testing the data: 

 
Separating data into training and testing sets is an important part of 
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Once the model trains itself using training data, testing data was used for 

predicting the responses and checking the accuracy, and lastly the model was evaluated. 

This process was followed for all 6 machine learning algorithms used in this project. 

Experiments were performed and results were obtained. 

 

Decision Tree: 
 

Decision Tree is a supervised machine learning algorithm used to solve 

classification problems. The main objective of using Decision Tree in this research work 

is the prediction of target class using decision rule taken from prior data. It uses nodes  

and internodes for the prediction and classification. Root nodes classify the instances with 

different features. Root nodes can have two or more branches while the leaf nodes 

represent classification. In every stage, Decision tree chooses each node by evaluating the 

highest information gain among all the attributes. 

 

 

 
 

 

 

Decision Tree 
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KNN(K-Nearest Neighbours): 
 

 

K-Nearest Neighbors (KNN) is one of the simplest algorithms used in Machine 

learning for regression and classification problem. KNN algorithms use a data and 

classify new data points based on a similarity measures (e.g. distance function). 

Classification is done by a majority vote to its neighbors. The data is assigned to the class 

which has the most nearest neighbors. As you increase the number of nearest neighbors, 

the value of k, accuracy might increase. 

 

 

 

 

KNN 
 

Naive Bayes: 
 

 

Naive Bayes is a kind of classifier which uses the Bayes Theorem. It predicts 

membership probabilities for each class such as the probability that given record or data 

point belongs to a particular class. The class with the highest probability is considered as 

the most likely class. 
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SVM (Support Vector Machine): 

 

SVM is one of the standard set of supervised machine learning model employed in 

classification. Given a two-class training sample the aim of a support vector machine is to 

find the best highest-margin separating hyper plane between the two classes. For better 

generalization hyper plane should not lies closer to the data points belong to the other 

class. Hyper plane should be selected which is far from the data points from each 

category. 

 

 
 

  Naive Bayes  
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SVM 
 

 

 

Random Forest: 

 

Random Forest is a flexible, easy to use machine learning algorithm that produces, 

even without hyper-parameter tuning, a great result most of the time. It is also one of the 

most used algorithms, because it’s simplicity and the fact that it can be used for both 

classification and regression tasks. In this post, you are going to learn, how the random 

forest algorithm works and several other important things about it. 

 

 

 
 

 

Random Forest 
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Logistic Regression: 

 

Logistic regression is named for the function used at the core of the method, the 

logistic function. The logistic regression, also called the sigmoid function was developed 

by statisticians to describe properties of population growth in ecology, rising quickly and 

maxing out at the carrying capacity of the environment. It’s an S-shaped curve that can 

take any real-valued number and map it into a value between 0 and 1. 

 

 

 

 

Logistic Regression 

 
 

3.2.1 Statistical techniques and data visualization: 

 
From perspective of building models , By visualizing the data we can find the 

sshidden patterns, Explore if there are any clusters within data and we can find if they are 

linearly separable/too much overlapped etc. From this initial analysis we can easily rule 

out the models that won’t be suitable for such a data and we will implement only the 

models that are suitable, without wasting our valuable time and the computational 

resources. 

 
By importing matplotlib. pyplot library we have drawn graphs to demonstrate the 

AUC-ROC curves and by using bar graphs we have visualized the percentage levels of 
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different techniques. And we have used the co-relation function to demonstrate the impact 

of every factor on each other. 

 
Correlation graph: 

 

Correlation values range between -1 and 1. 

 
There are two key components of a correlation value: 

 magnitude – The larger the magnitude (closer to 1 or -1), the stronger the 

correlation 

 sign – If negative, there is an inverse correlation. If positive, there is a regular 

correlation. 

 
The dataset is used to demonstrate each plot. This dataset describes whether or not 

each patient will have an onset of diabetes within five years. As such it is a classification 

problem. 

 

 

Correlation Graph 
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Data set for Predicting Student Performance: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dataset 

3.2.2 Data modeling using supervised learning algorithms: 

 
In general, we have two types of learning algorithms, supervised and unsupervised 

learning algorithms. and in detail it consists of different techniques like, 

Support Vector Machine 

decision tree 

k-nearest neighbor 

Logistic Regression 

Random Forest 

 
Since our model comes under supervised learning algorithm, we applied every 

technique of the algorithm and based on the accuracy values we obtained we chosen 

random forest technique. and our model has dependent variable which is 

dichotomous(binary) means the output can be either a person is having diabetes or not 

having diabetes. 

 
3.3 Data Preparation: 
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Guardian: 

Guardian of the student. 

 
 

Final Grade: 

Result was obtained whether the student is fit for that course or not. 

School: 

Name of the school of that student. 

 

Mjob: 

Job of the student mother is to be considered. 

 

Fjob: 

Job of the student father is to be considered. 

 

Fedu: 

Father education of the student is to be considered. 

 

 

 
Medu: 

Mother education of the student is to be considered. 

 

Age: 

Present Age of student is considered. 

 

Gender: 

Gender of a student is considered. 
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Figure 4: Data Preparation 
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CHAPTER IV 

RESULTS AND DISCUSSION 

 
In this experimental study, some of the machine learning algorithms were used. 

These algorithms are NB, KNN, SVM, DT and RF. All these algorithms were applied on 

the dataset. Data was divided into two portions, training data and testing data, both these 

portions consisting 70% and 30% data respectively. 

 
All these four algorithms were applied on same dataset and results were obtained. 

Predicting accuracy is the main evaluation parameter that we used in this work. Accuracy 

can be defined using equation 1. Accuracy is the overall success rate of the algorithm. 

 
Accuracy = (TP+TN) / (P + N) 

 
 

By using Node-RED the prediction of dataset results whether the student is fit for 

that course or not. All values in the dataset are considered as input parameters in 

NodeRed, each parameter having their own value those are assign to that parameters. If 

we submit the form then it will confirm that the student is fit for that course or not. If the 

patient is having diabetes then it results as “Satisfactory” and if not, it results as “Poor” or 

“failure”. 

 
From the above figure, shows that confirmation of a student whether he is fit for 

that course or not. By entering the input parameter values like family size, subject that he 

want to study and grades of previous year studies and so on. It can be in the node-red 

User Interface. 

 
Accuracy: The accuracy of a classifier is the percentage of the test set tuples that are 

correctly classified by the classifier. 

Accuracy=(no.of T.N +no.of T.P)/( no.of T.P+F.P+F.N+T.N) 

 
 

Sensitivity: Sensitivity is also referred as True positive rate i.e. the proportion of positive 

tuples hat are correctly identified. 

Sensitivity=( no.of T.P)/( no.of T.P+F.N) 
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Precision: precision is defined as the proportion of the true positives against all the 

positive results (both true positives and false positives) 

Precision=( no.of T.P)/( no.of T.P+F.P) 

 
 

Specificity: Specificity is the True negative rate that is the proportion of negative tuples 

that are correctly identified 

Specificity=( no.of T.N)/( no.of T.N+F.P) 

 

 

 
For Decision Tree, by plotting AUC graph the accuracy percentage was 66%. The 

parameters which are given to plot the graph were label and colour name. The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 

 
 

 

Accuracy for Decision Tree 

 

For SVM, by plotting AUC graph the accuracy percentage was 80%. The 

parameters which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 

 

 
 

 

Accuracy for SVM 
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For Random Forest, by plotting AUC graph the accuracy percentage was 75%. 

The parameters which are given to plot the graph were label and color name.The legend( ) 

is automatically determined, when you do not pass in any extra arguments. 

 

 

 

Accuracy for Random Forest 

 
 

For KNN, by plotting AUC graph the accuracy percentage was 60%. The 

parameters which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 

 

 

Accuracy for KNN 

 
 

For Naive Bayes, by plotting AUC graph the accuracy percentage was 44%. The 

parameters which are given to plot the graph were label and color name.The legend( ) is 

automatically determined, when you do not pass in any extra arguments. 

 

 

 

 

Accuracy for Naive Bayes 
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For Logistic Regression, by plotting AUC graph the accuracy percentage was 

96%. The parameters which are given to plot the graph were label and color name.The 

legend( ) is automatically determined, when you do not pass in any extra arguments. 

 
 

Accuracy for Logistic Regression 
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CHAPTER V 

CONCLUSION AND FUTURE SCOPE 

 

5.1 Conclusion: 

 

Prediction of student’s performance became an urgent desire in most of 

educational entities and institutes. In this study, systematic efforts are made in designing  

a system which results in the prediction of student performance on particular course. 

During this work, six machine learning classification algorithms are studied and  

evaluated on various measures. 

 

In this paper, we used five popular machine learning algorithms for predictive 

analytics. These algorithms include SVM, KNN, DT, LR ,RF and NB. Predictions were 

made on Student dataset consisting 1000 records. Some of the attributes were selected for 

training and testing the predictive model. From the experimental results obtained, it  can 

be seen that SVM gives highest accuracy for predicting performance. These algorithm 

provide 80% accuracy which is highest as compared to other four algorithms used in this 

paper. Therefore, it can be concluded that SVM is appropriated for predicting the 

performance of the student on particular course. 

 

5.2 Future Scope: 

 
Experimental results determine the adequacy of the designed system with an 

achieved accuracy of 0.80 using the Support Vector Machine algorithm. In future, the 

designed system with the used machine learning classification algorithms can be used to 

predict student performance in higher education. The work can be extended and improved 

for the performance in online courses including some other machine learning algorithms. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10.  Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11.  Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 

12.  Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

Note: Tick Appropriate category 

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

Mapping Table 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) 

mapped 
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Support Vector Machine and K-Nearest Neighbour for 
Student execution expectation. This work showed two 
expectation models for the estimation of understudies 
execution in last assessment. The work utilized the well 
known dataset given by the University of Minho in Portugal, 
which relate to the execution in math subject and it contains 
395 data tests. Foreseeing the exhibition of understudies can 
be useful in maintaining a strategic distance from potential 
hazard, second exercises, or picking an understudy that isfit 
for a particular task. The need to explore better models to 
achieve better execution can't be overemphasized. By far 
most of earlier work on the proportionate dataset used K- 
Nearest Neighbour algorithm and achieved low results, while 
Support Vector Machine count was every so often used, 
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Abstract - Blended courses that mix in-person instruction 
with online platforms are increasingly common in secondary 
education. These platforms record a rich amount of data on 
students’ study habits and social interactions. The main 
objective of the paper is to inform a student about his 
performance condition on particular course based on the test 
values. There are several parameters which effect the student 
performance level like gender, father’s occupation and marks 
secured in prior years. The research is mainly aimed at 
predicting whether the student performance condition on 
particular course is a satisfactory or not. It is also mainly 
useful to larger institutions like Universities for predicting the 
performance of students. Machine learning techniques can be 
utilized for students’ grades prediction in different courses. 
Such techniques would help students to improve their 
performance based on predicted grades and would enable 
instructors to identify such individuals who might need 
assistance in the courses. 

 
Key Words: Course,performance,SVM, Accuracy, Random 
Forest . 

 

1. INTRODUCTION 
 

Mixed courses that blend face to face guidance with online 
stages are progressively basic in auxiliary instruction. That is 
fundamental so as to help in danger understudies and 
guarantee their maintenance, giving the brilliant learning 
assets and experience, and improving the foundation's 
positioning and notoriety. These stages record a rich 
measure of information on understudies' examination 
propensities and social collaborations. Notwithstanding, that 
may be hard to be accomplished for startup to fair sized 
colleges, particularly those which are had practical 
experience in graduate and post graduate projects, and have 
little understudies' records for examination. Without getting 
any help on the course area and its intricacy, it might 
demotivate an understudy and can be the reason to pull back 
the course. In this way, the primary point of this task is to 
demonstrate the chance of preparing and displaying a little 
dataset size and the practicality of making an expectation 
model with sound exactness rate. There are a few 
parameters which impact the understudy execution level 
like father's occupation and imprints made sure about in 
earlier years. This examination investigates too the chanceof 
distinguishing the key markers in the little dataset, which 
will be used in making the forecast model, utilizing grouping 
calculations. Best pointers were taken care of into numerous 

AI calculations to assess them for the most precise model. 
The principle results of this examination have demonstrated 
the proficiency of delivering a satisfactory grouping's 
exactness and unwavering quality test rates. 

 
2. RELATED WORK 

 
Diverse AI calculations are accessible to perform 
determining of understudies positions and exhibitions. The 
issue raises when we picked calculation. The calculations of 
various kinds are recorded underneath. Information Mining 
Techniques For Predicting Student Performance Predicting 
Student Performances to forestall or avoid any and all risks 
against understudy disappointments or dropouts is 
enormous these days. Understudy disappointment and 
dropout is a significant issue nowadays. There can be various 
factors affecting understudy dropouts. Data mining can be 
used as a convincing technique to recognize and anticipate 
these dropouts. In this paper, a gathering method for desire 
is been discussed. Choice tree classifiers are used here and 
methods for fathoming the class lopsidedness issue is 
expansion. 

 
There are a few kinds of measures for assessing the 
achievement of models. In any case, the assessment of each 
model relies intensely upon the area and framework's 
objectives. For our framework, we will probably foresee 
understudies' GPA and settle on choices if an understudy 
needs to strive to finish the course. These choices function 
admirably when our forecasts are precise. To accomplish it, 
we need to analyze the expectation GPA against the real GPA 
for the understudies courses pair. 
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3. METHODOLOGY 

 
AI is a strategy for information examination that 
computerizes logical model structure. It is a part of man- 
made brainpower dependent on the possibility that 
frameworks can gain from information, distinguish examples 
and settle on choices with negligible human intercession. 
There are four sorts of AI calculations that are at present 
being utilized. Figure 1, shows these four kinds of AI 
calculations. Administered learning includes order and 
relapse issues. It is utilized for the most part for prescient 
investigation as it constructs a model from information, this 
information additionally incorporates the results or 
reactions. Model is prepared utilizing marked information. 

 

 
  Fig-1: Types of machine learning algorithms  

 
In this model, six AI calculations are utilized in the model. 
These six calculations are K - Nearest Neighbours (KNN), 
Naive Bayes (NB), Support Vector Machine (SVM), Decision 
Tree (DT), Logistic Regression (LR) and Random Forest (RF). 

 

 

Fig-2: Architecture Model 

Support Vector Machine (SVM) 

SVM is one of the standard arrangement of directed AI model 
utilized in grouping. Given a two-class preparing test the 
point of a help vector machine is to locate the best most 
noteworthy edge isolating hyper plane between the two 
classes. For better speculation hyper plane ought not lies 
nearer to the information focuses have a place with the 
different class. Hyper plane ought to be chosen which is a 
long way from the information focuses from every 
classification. 

Accuracy Measures 

SVM, Decision Tree, Random Forest, KNN, calculations are 
utilized in this examination work. Tests are performed 
utilizing inside cross-approval 10-folds. Exactness, disarray 
grid and ROC (Receiver Operating Curve)measures are 
utilized for the arrangement of this work. 

In this venture, we have utilized the Support Vector Machine 
calculation. Bolster vector machine or SVM calculation 
depends on the idea of choice planes, where hyper planes 
are utilized to group a lot of given items. 

As should be obvious in Figure 4, we have two arrangements 
of information. These datasets can be isolated effectively 
with the assistance of a line, called a choice limit. 

Favourable circumstances of Support Vector Machine 
Algorithm 

 Accuracy 
 Works very well with restricted datasets 
 Kernel SVM contains a non-straight changecapacity 

to change over the confused non-directly distinct 
information into directly distinguishable 
information. 

 
Problem Statement 

Use Machine Learning to predict student performance using 
previous history and Student Data. 

Dataset: Student Dataset 

 
Stage 1: Load Pandas library and the dataset utilizing Pandas 

 
Stage 2: Define the highlights and the objective 

 
Stage 3: Split the dataset into train and test utilizing sklearn 
before building the SVM calculation model. 

 
Stage 4: Import the help vector classifier capacity or SVC work 

from Sklearn SVM module. Assemble the Support Vector 

Machine model with the assistance of the SVC work. 

which happens to be an astoundingly pervasive and 
incredible forecast procedure system. 

http://www.irjet.net/
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Stage 5: Predict values utilizing the SVM calculation model. 

 
Stage 6: Evaluate the Support Vector Machine model. 

 
 
 
 
 
 
 
 
 

 
Fig-3: Correlation Graph 

 

4. ANALYSIS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Statistical techniques and data visualization 

Correlation graph:Correlation values range between -1 
and 1. 

 
There are two key components of a correlation value: 

 magnitude – The larger the magnitude (closer to 1 
or -1), the stronger the correlation 

 sign – If negative, there is an inverse correlation. If 
positive, there is a regular correlation. 

 

The dataset is used to demonstrate each plot. This dataset 
describes whether or not each patient will have an onset of 
diabetes within five years. As such it is a classification 
problem. 

In this exploratory examination, a portion of the AI 
calculations were utilized. These calculations are NB, KNN, 
SVM, DT and RF. Every one of these calculations were 
applied on the dataset. Information was isolated into two 
bits, preparing information and testing information, both 
these segments comprising 70% and 30% information 
individually. 

 
All these four calculations were applied on same datasetand 
results were gotten. Anticipating exactness is the 
fundamental assessment parameter that we utilized in this 
work. Exactness can be characterized utilizing condition 1. 
Precision is the general achievement pace of the calculation. 

 
For SVM, by plotting AUC graph the accuracy percentagewas 
80%. The parameters which are given to plot the graph were 
label and color name.The legend( ) is automatically 
determined, when you do not pass in any extra arguments. 

 
For Random Forest, by plotting AUC graph the accuracy 
percentage was 75%. The parameters which are given to 
plot the graph were label and color name.The legend( ) is 
automatically determined, when you do not pass inany extra 
arguments. 

 

5. CONCLUSION 
 

 Prediction of student’s performance became an urgent 
desire in most of educational entities and institutes. In this 
study, systematic efforts are made in designing a system 
which results in the prediction of student performance on 
particular course. During this work, six machine learning 
classification algorithms are studied and evaluated on 
various measures. 

 
In this paper, we used five popular machine learning 
algorithms for predictive analytics. These algorithms include 
SVM, KNN, DT, LR ,RF and NB. Predictions were made on 
Student dataset consisting 1000 records. Some of the 

Once the model trains itself using training data, testing data 
was used for predicting the responses and checking the 
accuracy, and lastly the model was evaluated. This process 
was followed for all 6 machine learning algorithms used in 
this project. Experiments were performed and results were 
obtained. 

 
SVM is one of the standard arrangement of managed AI 
model utilized in characterization. Given a two-class 
preparing test the point of a help vector machine is to locate 
the best most elevated edge isolating hyper plane between 
the two classes. For better speculation hyper plane ought not 
lies nearer to the information focuses have a place with the 
different class. Hyper plane ought to be chosen which is a 
long way from the information focuses from every 
classification. 

 
Random Forest is an adaptable, simple to utilize AI 
calculation that produces, even without hyper-parameter 
tuning, an extraordinary outcome more often than not. It is 
additionally one of the most utilized calculations, since it's 
straightforwardness and the way that it very well may be 
utilized for both grouping and relapse errands. In this post, 
you will realize, how the irregular woods calculation works 
and a few other significant things about it. 
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attributes were selected for training and testing the 
predictive model. From the experimental results obtained, it 
can be seen that SVM gives highest accuracy for predicting 
performance. These algorithm provide 80% accuracy which 
is highest as compared to other four algorithms used in this 
paper. Therefore, it can be concluded that SVM is 
appropriated for predicting the performance of the student 
on particular course. 

 

6. FUTURE SCOPE 
 

Test results decide the ampleness of the planned framework 
with an accomplished exactness of 0.80 utilizing the Support 
Vector Machine calculation. In future, the structured 
framework with the pre-owned AI order calculations can be 
utilized to anticipate understudy execution in advanced 
education. The work can be expanded and improved for the 
presentation in online courses including some other AI 
calculations. 
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ABSTRACT

Mobile Ad-Hoc networks (MANETs) have gained much attention thanks to their efficiency.

However, they appear to be more susceptible to various attacks due to the open access medium

and the dynamically changing network topology. Intrusion Detection Systems (IDS) represent

an important line of defense against malicious behavior .In fact , they monitor network

activities to detect any malicious attempt performed by intruders. IDS datasets show

limitations in their evaluation of mobile networks since these datasets cover only wired

networks. We recommend a new IDS dataset that reflects the characteristics of MANET. The

main contribution turns around the integration of an IDs capable of detecting the majority of

security attacks occurring in MANETs. We propose a novel approach in collecting the

necessary data in order to build the behavioral Database called NetBigData, which contains

normal behavior and attacks scenarios. As a matter of fact, we picked up the most common

attack in mobile networks, which is Denial of Service (DoS).In this project, we use an

Anomaly-based technique to monitor traffic patterns, we have simulated four attacks out of

three categories which are Packet Dropping, Routing Disruption, and Resource consumption

attacks. To improve the quality of the collected data, we used data preprocessing techniques to

take advantage from the best performance of our dataset. To automatically generate rules from

the obtained data, we chose a Random Forest classifier, some other classifiers are also

considered such as Decision Tree and SVM classifiers to compare the accuracy scores. The

obtained results show that the proposed anomaly-based IDS is effective in detecting the DoS

type attacks with a high detection rate and minimal false positive
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION:

Intrusion detection systems have been highly researched upon but the most changes

occur in the dataset collected which contains many samples of intrusion techniques

such as brute force, denial of service or even an infiltration from within a network.

As network behaviours and patterns change and intrusions evolve, it has very much

become necessary to move away from static and one-time datasets toward more

dynamically generated datasets which not only reflect the traffic compositions and

intrusions of that time, but are also modifiable, extensible, and reproducible.

Network anomalies are often present in mobile Ad-Hoc networks (MANET),

deriving from its dynamic infrastructure-less nature and lack of centralized

monitoring points. There are various reasons related to those anomalies, such as

network congestion, malfunctioning network equipment or active attacks and

intrusions. One of those types represents an acute type of anomaly which targets the

service integrity and availability of the network. Many intrusion detection systems

have been developed for the sake of wired networks. Although these IDSs could not

be used on a Mobile network, they have complex characteristics such as limited

bandwidth, dynamic topology and distributed cooperation. Consequently,

researchers have designed novel IDSs dedicated for MANETs.

The Denial of Service or DoS attack is one of the most well-known types of

network intrusions, intended for a degradation in the service. Other legitimate users

are being denied access to a specific target such as Blackhole, Grayhole and

Wormhole attacks. It is worthy to mention that they affect the routing behaviour of

the system by falsifying and altering routing paths. Nevertheless, Flooding attacks,

unlike the other ones, directly target a network node by transmitting high rates of

false data or control packets.



BLACK HOLE NODE BEHAVIORAL ANALYSIS BASED ON HOP COUNT AND TIMESTAMP USING MACHINE LEARNING ALGORITHM

GUDLAVALLERU ENGINEERING COLLEGE
2

Accordingly, to ensure the availability, confidentiality, and data integrity of the

network, it is urgent to have such systems successfully implemented and maintained.

Besides, IDS nodes monitor network traffic in order to detect and act against network

violations through monitoring and identifying traffic anomalies in a network. This

proposal is to build upon an anomaly-based IDS to detect the malicious nodes from

Mobile Ad-Hoc networks. The system is trained using data collected from simulated

scenarios with Ad-Hoc On-Demand Distance Vector (AODV) routing protocol and

implemented back into the system under the same routing protocol to test and verify

the performance of the proposed IDS.

We have used our recent dataset for evaluating the performance of the proposed

system. This solution proposes a robust solution against DoS attacks in MANETs by

incorporating an IDS.

Thus, data preprocessing is an essential step in the ML. It is necessary to resolve several

types of problems including data redundancy, and missing data values. It is helpful to get

more detection accuracy when compared with an IDS without pre-processing in MANET.

Hence, this aims to reduce false alarms while maximizing the rates of detection and

precision. We proposed to apply four main pre-processing phases which are Data

normalization, Discretization and Feature Construction, Feature Selection, and

Remove data redundancy.

Now this model predicts the Black Hole based on limited attributes obtained from a

stimulation of a real time black hole attack. From this, the significance of attributes can

be identified.
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1.1.1 ATTACKS IN MANETs:

Manets are vulnerable to attacks because of the following reasons:

● Resources are limited due to various constraints like noise, interference
conditions, etc.

● Lack of authorization facilities.

● More prone to attacks due to limited physical security.
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1.1.2. BLACK HOLE ATTACK:

These Black hole nodes may perform various harmful actions on the network that are:

• Behaves as a Source node by falsifying the Route Request packet.

• Behaves as a Destination node by falsifying the Route Reply packet.

• Decrease the number of hop count, when forwarding a Route Request
packet.

A has to send packets to G and sends requests to its

neighbouring nodes for a route. Here F being the black node acts

as if there is a route from node A to G through it and constitutes

Packets Dropping.

1.1.3. EFFECTS OF BLACK HOLE ATTACK INMANTETs:

● Performance of the network gets affected.

● Packet Dropping increases.

● Packet Delivery Ratio decreases.

● Loss of Information.

Our aim is to develop an Intrusion Detection System based on an attack stimulation

and identify the black holes responsible for the attack.
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1.2 OBJECTIVES:

● To follow an enhanced intrusion detection approach to implement a new
behavioural database.

● To detect signs of attack scenarios

● To develop an Intrusion Detection System.

● The System must have a less False Positive.

● The System should provide results with slight high accuracy.

● To use an algorithm in order to process limited parameters.

● To train and compare different algorithms and finalise an IDS with a higher
frequency.

● To identify various attributes which have a high impact on black hole attack.

1.3 PROBLEM STATEMENT:

In MANETS, black hole attacks are the most commonly seen attacks.

Moreover black holes are responsible for different attacks in MANETS.

As Manets do not have any physical topology, the nodes are connected virtually,

whenever there is a transmission of information taking place the sender node

checks for the path with minimal hop count to the receiver. This is where the black

hole attack occurs probably, the black node which is responsible for the attack

pretends as if it is the nearest node to the receiver with minimal intermediate nodes

and then it steals the information by packet dropping which may further constitute

to Denial of Service (DoS).

Black hole attack increases the number of drop packets and decreases packet

delivery ratio on MANET performance. After applying multiple numbers of black

hole nodes on the network, drop packets will be more increased and packet

delivery ratio drops off.

With the increase in the need of providing security to the MANETS, identifying the

black nodes is the primary goal.
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If these black nodes are not recognised, it may result in loss of information and

packets. The lack of adequate datasets has led to an anomaly-based IDS. The latter

suffers from the lack of accurate deployment, analysis, and evaluation in Mobile

Ad-Hoc Network. However, it is difficult to find appropriate and valid datasets to

evaluate a mobile network. Subsequently, with the continuous growth of mobile

network attacks, this allowed the genesis of an advanced new dataset dedicated to

MANET.The above discussion about the approaches applied for intrusion detection

in MANET using RANDOM FOREST algorithm, and existing evaluation datasets

provide many details to focus on issues that need to be solved or improved.

Nevertheless, the data for the training and testing is a very critical issue. They can

be obtained from any of the two ways real traffic or simulated traffic. The real

traffic is very costly; the mobile Ad-Hoc network can use a distributed and local

pruning process to select the forwarding node among the forwarding given

candidates. Accordingly, creating simulated traffic is also proposed.

Our contribution aims to detect signs of attack scenarios by following an enhanced

intrusion detection approach to implement a new behavioural database. This work

focuses mainly on generating models for attacks and using them to drive network

traffic simulations in order to build the behavioural database,Many intrusion

detection systems have been developed for the sake of wired networks. Although

these IDSs could not be used on a Mobile network, they have complex

characteristics such as limited bandwidth, dynamic topology and distributed

cooperation.

Consequently, researchers have designed novel IDSs dedicated for MANETs.Black

hole attack when stimulated gives very limited results and these results may not be

helpful in developing an Intrusion Detection system with high accuracy. Though

there are many IDS’s which can classify a black node and a white node the number

of inputs to be provided for these IDS’s are really large, very costly and cannot be

obtained from a normal simulation.
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CHAPTER 2

LITERATURE REVIEW

2.1. INTRUSION DETECTION IN MANETs:

There are many types of research introduced for intrusion detection systems.

In this section, we give an analysis of the existing intrusion detection system.

Intrusion detection techniques , based on soft-computing techniques and machine

learning (ML), enable training models. They have the potential to analyze network

traffic independently. This captured data is filtered and preprocessed to generate a

featured dataset. The ability of supervised ML algorithms that handle these datasets

can use patterns that were observed in previous data to make decisions for the new

evolving data patterns in the network traffic. These supervised algorithms based

IDSs are very effective to defend against a wider range of security threats.

2.2. EXISTING EVALUATION DATASETS:

In this section, we present a review of some of the existing Intrusion Detection

Systems evaluation datasets to demonstrate the need for brand-new IDS dataset(s)

that reflect the characteristics of MANET.

2.2.1. DARPA datasets:

This dataset was constructed for network security analysis purposes through data-

centric intrusion detection. It solved the problems associated with simulating normal

and attack traffic data types in the generated datasets. The key problem in these

datasets is that they contain irregularities in the dataset such as the absence of false

positives, where flagged behaviour is malicious while there were no present severe

intentions. This is outdated for effective IDS evaluation of mobile networks both in

terms of attack types and of network infrastructure.
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2.2.2. KDD’99 dataset :

This dataset was created through processing the tcp dump parts of DARPA dataset

only. Nevertheless, despite its general use as a benchmark IDS dataset, diverse

analyses have identified critical problems with its use to evaluate their solutions.

The KDD’99 dataset has now become out-dated because its network

traffic patterns of normal and malicious nodes are largely irrelevant in the

context of mobile networks. This dataset has a great number of redundant

records that result in skewed testing results. Besides, this dataset lacks an

important characteristic of mobility patterns and models in Mobile Ad-Hoc

Network.

2.2.3. CDX dataset :

This dataset demonstrates that network warfare competitions can be utilized to

generate datasets. It consists of features extracted from tcp dump capture of

malicious and legitimate TCP communications on network services, which are

vulnerable to buffer the overflow attacks. Their results indicate that network warfare

competitions can be utilized for generating attack traffic only to test IDS alert rules.

The limitation of the current network warfare games, such as the CDX, is the lack

of the volume and diversity of traffic normally seen in production networks. Kyoto

dataset: This dataset uses the process of capturing and analyzing network traffic that

is addressed through honeypots, which both have strengths and limitations. On the

first side, there is no necessity for manual labeling. However, on the second side,

there is the limited view of the network traffic, i.e., in this case, only the experts can

observe attacks directed at the honeypots and not those directed at the target

network infrastructure. Another weakness is that all the traffic from honeypots is

traffic data attack and there is no normal traffic. There are no false positives since

all traffic is malicious behaviour. However, false positives are a very important part

of networks now and describe an area that is consistently researched to improve the

decreasing number of alerts.
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2.2.4. UNB ISCX 2012 : This dataset describes the dynamically generated

data which register the network traffic and intrusions. Many multi-stage

intruder scenarios are carried out to stream the anomalous segment of the

dataset by creating the profile based on user behaviour. Thus, the normal

traffic is implemented by generating random synchronized user profiles at

synchronized times.

This dataset is a useful guideline to generate useful IDS evaluation datasets. The

limitations of this dataset make it ineffective and unfit to evaluate mobile

networks since it includes all interactions, either within or between internal Local

Area Networks.The lack of adequate datasets has led to an anomaly-based IDS.

The latter suffers from the lack of accurate deployment, analysis, and evaluation

in Mobile Ad-Hoc Network.

However, it is difficult to find appropriate and valid datasets to evaluate a mobile

network. Subsequently, with the continuous growth of mobile network attacks, this

allowed the genesis of an advanced new dataset dedicated to MANET.

The above discussion about the approaches applied for intrusion detection in

MANET using SVM algorithm, and existing evaluation datasets provide many

details to focus on issues that need to be solved or improved. Nevertheless, the data

for the training and testing is a very critical issue. They can be obtained from any

of the two ways real traffic or simulated traffic. The real traffic is very costly; the

mobile Ad-Hoc network can use a distributed and local pruning process to select

the forwarding node among the forwarding given candidates. Accordingly, creating

simulated traffic is also proposed.

Our contribution aims to detect signs of attack scenarios by following an

enhanced intrusion detection approach to implement a new behavioural database
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2.3. WORK ON EXISTING DATASETS:

The related works relevant to using KDD dataset for implementing machine

learning algorithms. It also provides a brief overview of the different machine

learning algorithms and shows how the KDD dataset is very useful for evaluating

and testing various types of machine learning algorithms.

The classifier selection model proposed by the authors made a deep survey of

intrusion detection systems and KDD dataset. They extracted 49596 instances of

KDD dataset to implement several machine learning algorithms e.g. Naive Bayes

and multi-layer perceptron. Authors succeeded in proposing two models for

detecting intrusions types of KDD dataset. The authors implemented a support

vector machine (SVM) algorithm against network intrusions using MATLAB

software. They used KDD dataset as a bench market dataset for intrusion detections.

They mentioned that the SVM algorithm needs long training time and as a result of

that the usability of SVM is limited. According to another study , the authors

imported the KDD dataset and implemented the preprocess phases e.g.

normalization of the attributes range to [-1, 1] and converting symbolic attributes.

Neural network feed forward was implemented in two experiments. The authors

have concluded that the neural network is not suitable enough for R2L and U2R

attacks but on the other hand, it recorded acceptable accuracy rate for DOS and

PROBE attacks. As it relates to implementing neural networks against KDD

intrusions, the effort of the authors succeeded to implement the following four

algorithms: Fuzzy ARTMAP, Radial-based Function, Back propagation (BP) and

Perceptron-backpropagation-hybrid (PBH). The four algorithms evaluated and

tested for intrusion detection the BP and PBH algorithms recorded the highest

accuracy rate.
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There are some researchers focusing on specific type of attack such as proposal

of a system to collect new distributed denial of service dataset which includes the

following types of attacks (http flood,surf , siddos and udp flood) after the new

DDOS dataset proposed. They implemented various machine learning algorithms

to detect DOS intrusions, MLP algorithms recorded the highest accuracy rate of

98.36%. All of the previous research works had a respected contribution and at

the same time present how the KDD dataset provides the requested environment

for testing and evaluation various machine learning algorithms.

Also, the previous works present that the single isolated machine learning algorithm

would not propose the accepted detection rate. The interest is in the most important

performance parameters e.g. false negative and false positive to evaluate the

selected classifiers. As a result of the implemented experiments the focus will be on

selecting the effectiveness of the machine learning classifier which achieved the

accepted accuracy rate with the minimum false negative value.

.

Previous works related to IDS with different algorithms
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CHAPTER 3

PROPOSED METHODOLOGY

3.1 METHODOLOGY:

MANETs are popular for their less cost infrastructure, however Network

anomalies are often present in mobile Ad-Hoc network (MANET), deriving from

its dynamic infrastructure-less nature and lack of centralized monitoring points.

There are various reasons related to those anomalies, such as network congestion,

malfunctioning network equipment or active attacks and intrusions.One of such

vulnerabilities to MANETs is Black Hole Attack. This project aims at developing

an Intrusion Detection System to identify the black nodes so that the removal of

these black nodes may prevent Black Hole Attack .This Intrusion Detection

System is based on the data obtained by the simulation of a Black Hole Attack and

observing its characteristics

The development of an Intrusion Detection System has mainly four phases:

i. Data Collection Module

ii. Preprocessing Module

iii. Behavioral Detection Module
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3.1.1. DATA COLLECTIONMODULE:

The main objective of data collection is to create a behavioural database containing

scenarios generated from attacks with all the identified specifications in the network. An

explanatory and summary diagram outlines the data collection processes and the process

of creating our database for MANET. We proposed a set of IDS nodes to supervise and

analyse the behaviour of the observed systems, collect and construct the training data.

Our approach includes a thorough investigation of attacks in MANET and the selection

of the most recent DoS attacks. DoS attacks fall into several categories. Each one is

exploiting a different security breach in the network and affecting factors such as Packet

Dropping, Routing Disruption, and Resource consumption attacks. Nevertheless, the

simulation would be limited to four types of attacks: two attacks fitting into the Packet

Dropping category, one attack belonging into Routing Disruption and one last attack

included in the Resource Consumption. In this project, a specialized dataset for MANET

is developed to help better detect and classify four types of Denial of Service (DoS)

attacks: Blackhole, Grayhole, Wormhole, and Flooding attacks. A large study was

carried out to identify the major attacks in MANET. This is defined by the

implementation of mechanisms to collect the necessary data. As a first experimental step,

we choose from the attacks of Denial of Service (DoS). These malicious nodes are a

series of elementary malicious activities that can reduce or completely deny the routing

services. In other words, DoS itself is not an attack, but an eventual outcome of a

sequence of many attacks. We review the potential threats that can disrupt the

availability of routing services. For instance, an intruder may fake a malicious node.

Therefore, it can alter the Sequence Number of a route to prevent legitimate nodes from

using optimal routes. Moreover, the Hop Count of a routing message hijacks or redirects

the traffic to another colluding node or convince legitimate nodes to use tunnels to

forward packets. For each attack mechanism, we present the vulnerabilities. it exploits to

occur in the network as well as its impact on network performance.
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Behavioural database, named as Network Big Data Net Bigdata, is created to guide the

intrusion detector to confront the observable behaviour of the system in order to study

and recognize it. Accordingly, our focus is pointed towards a set of features that prove

the efficiency of developed IDS. Data collection is used to identify the parameter

extraction component in mobile nodes. Each IDS node analyses the state of the network

according to its traffic, routing table, packet queue, etc. A 40-dimensional feature vector

in which each feature is measured to describe a part of AODV protocol characteristics

expresses the network. The defined features are grouped into two categories, traffic-

related features (27 features) and routing-related features (13 features) given in Table 3.

The features of our collected data are based on two main categories; node Packet-related

and Routing-related features. The Routing-related features divide the information

regarding both models: the mobility model for each node related to them or the mobility

model of the network.

Furthermore, certain features such as added neighbours and removed neighbours

directly reflected on the mobility of the node. The Packet-related features are seen as

differences between Hop Count of received [RREQ/RREP] packets and Hop Count of

related entries in the routing table.

Different DOS attacks and their vulnerabilities
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3.1.2. DATA PREPROCESSINGMODULE:

An IDS node analyses all the traffic going through the network. The first important

deficiency in the data collection was a large number of redundant recordings. There is a

need for data processing methods to reduce this redundancy. Similarly, the presence of

missing values in the collected data can affect the performance of aconstructed classifier.

The most frequently employed method to deal with the missing data is the imputation of

missing values. The solution consisted in adopting a succession step of pre-processing

while combining methods to improve the precision and the performance of the

classification. This aims to reduce false alarms while maximizing the detection rates and

precision. We proposed to apply four main pre-processing phases.

Data normalization (DN): DN is an essential step of data pre-processing, which will be

used to learn the statistical attributes extracted from the analysis of traffic. DN aims to

scale the values of each continuous attribute into a well-proportioned range. Thus, the

effect of one attribute cannot dominate the others. If the attributes are not normalized

into the same scale, one attribute (e.g., “NumSentRReqPkt”) may overwhelm all the

others. This means that only one attribute is considered during the detection, thus the

statistical detection methods are not effective.

Feature Selection (FS): This aims to introduce weighting and to identify the important

features through assigning each feature a weighting coefficient wi(i = 1...p). By

applying a static weighting vector to measure similarity, the weighted Minkowski

distance function assumes that similar records will resemble the same record of the

same features. Thus, the proposed solution is the reduction strategy of the data to

minimize the quantity of data which must be analysed.

In conclusion, data preprocessing is an important phase which aims to obtain adequate

data in the construction of the model of learning. The major challenge of our approach is

to obtain a base of quality behaviours for the extraction of knowledge of an attack in

MANET.
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3.1.3 : Behavioural Detection Module:

This section provides a brief overview of the different machine learning algorithms

and shows the needs to implement machine learning algorithms in various areas such

as intrusions detection. The consequence of continued development of technologies

makes the need of machine learning algorithms to become more necessary to

analysing and extracting knowledge from a large number of produced datasets.

In general, machine learning algorithms can be categorized as supervised algorithms

and unsupervised algorithms Supervised algorithms learn for predicting the object

class from pre-labelled (classified) objects. However, the unsupervised algorithm

finds the natural grouping of objects given as unlabelled data. In this work, the

interest is with the following supervised learning algorithms;

Multi-layer Perceptron (MLP) Classifier: is one of the most common functions

classifiers that prove its effectiveness to deal with several application areas e.g. time

series, classification and regression problems. The testing phase can be implemented

within a short period of time. On the other hand, the training phase is typically

implemented in a long period of

Random Tree Classifier: is one of tree classifiers using this classifying the number of

trees should be fixed before implementing. Each individual tree represents a single

decision tree. Each individual tree has randomly selected attributes from the dataset.

Therefore the random tree classifier could be considered as a finite group of decision

trees. The procedure of predicting the entire dataset is to migrate several decision trees

outputs and choose the winner expected class-based time. MLP algorithms can be

implemented with various transfer functions e.g. Sigmoid, Linear and Hyperbolic. The

number of outputs or expected classes and number of hidden layers are important design

considerations of the MLP algorithm implementations.
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At the beginning, every node within the neural network had its random weight and bias

values, the large weight values present the most effective attributes within a dataset, and

on the contrary, the small weight values present the lowest effective attributes within a

dataset.on total numbers of votes .

Random Forest Classifier: is one of the classification trees algorithms, the main goal of

this algorithm is to enhance trees classifiers based on the concept of the forest. Random

forest classifiers produced by the referred research, had an accepted accuracy rate and

can be implemented to handle noise values of dataset. There is no re-modification

process during the classification step.

To implement this algorithm the number of trees within the forest should be figured

because each individual tree within a forest predicts the expected output and after that

the voting technique used to select the expected output that has the largest votes number.

J48 Classifier: this classifier is designed to improve the implementation of the C.4.5

algorithm which was implemented by Ross Quilan in 1993. The expected output based

on this classifier is in the form of decision binary trees but with more stability between

computation time and accuracy. Regarding decision tree structure the leaf node had a

decision of expected output.

Naive Bayes Classifier: this classifier refers to the group of probabilistic classifiers. It

implements Bayes theorem for classification problems. The first step of Naive Bayes

classifier is to determine the total number of classes (outputs) and calculate the

conditional probability for each dataset class. After that the conditional probability

would be calculated for each attribute. The standard formula of Naive Bayes can be

found in the referred research.
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Furthermore, it has the ability to work with discrete and continuous attributes also on

the contrary of MLP classifier Naive Bayes can be implemented within a short period

of time. Meanwhile Naive Bayes can be represented as the Bayesian network (BN) or

Belief network. BN supports presenting independent conditional probability based on

an understanding framework. In general BN is acyclic graph between expected class

(output) and a number of attributes.

Decision Table Classifier: the main idea of this classifier is to build a lookup table; it

helps to identify the predicted class of output. There are several search algorithms e.g.

breadth first search, genetic algorithm and cross validation can be implemented to

generate the efficiency of the decision table . The lookup table includes a set of

conditions and the expected actions refer to the predefined conditions. To put it in

another way; The consequence of the decision table classifier is that a set of significant

rules help to predict the new incoming inputs . The lookup table of the decision table

can be used on other areas e.g. it can be used to present the significant rules for the

fuzzy system when the system is complex and there is a lack of an expert knowledge

base. After the creation of the training models, the next step is the testing phase

process implementation. There are several evaluation metrics that can be used in a

classification algorithm.
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Brief Description of Algorithm Used:

The Random Forest Classifier:

Random forest, like its name implies, consists of a large number of individual decision
trees that operate as an ensemble. Each individual tree in the random forest spits out a
class prediction and the class with the most votes becomes our model’s prediction (see
figure below).

The fundamental concept behind random forest is a simple but powerful one —

the wisdom of crowds. In data science speak, the reason that the random forest model

works so well is:

A large number of relatively uncorrelated models (trees) operating as a committee will

outperform any of the individual constituent models.The low correlation between models is

the key. Just like how investments with low correlations (like stocks and bonds) come together

to form a portfolio that is greater than the sum of its parts, uncorrelated models can produce

ensemble predictions that are more accurate than any of the individual predictions. The reason

for this wonderful effect is that the trees protect each other from their individual errors

(as long as they don’t constantly all err in the same direction). While some trees may be wrong,

many other trees will be right, so as a group the trees are able to move in the correct direction.

https://en.wikipedia.org/wiki/Ensemble_learning
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So, the prerequisites for random forest to perform well are:

1. There needs to be some actual signal in our features so that models built using
those features do better than random guessing.

2. The predictions (and therefore the errors) made by the individual trees need to have
low correlations with each other.

An Example of Why Uncorrelated Outcomes are So Great

The wonderful effects of having many uncorrelated models is such a critical concept
that I want to show you an example to help it really sink in. Imagine that we are
playing the following game:

● I use a uniformly distributed random number generator to produce a number.

● If the number I generate is greater than or equal to 40, you win (so you have a
60% chance of victory) and I pay you some money. If it is below 40, I win and
you pay me the same amount.

● Now I offer you the following choices. We can either:

1. Game 1— play 100 times, betting $1 each time.

2. Game 2— play 10 times, betting $10 each time.

3. Game 3— play one time, betting $100.

Which would you pick? The expected value of each game is the same:

Expected Value Game 1 = (0.60*1

+ 0.40*-1)*100 = 20

Expected Value Game 2= (0.60*10

+ 0.40*-10)*10 = 20

Expected Value Game 3= 0.60*100

+ 0.40*-100 = 20
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Outcome Distribution of 10,000 Simulations for each Game

What about the distributions? Let’s visualize the results with a Monte Carlo

simulation (we will run 10,000 simulations of each game type; for example, we will

simulate 10,000 times the 100 plays of Game 1).

Take a look at the chart on the left — now which game would you pick? Even though

the expected values are the same, the outcome distributions are vastly different going

from positive and narrow (blue) to binary (pink)

Game 1 (where we play 100 times) offers up the best chance of making some money — out of

the 10,000 simulations that I ran, you make money in 97% of them! For Game 2 (where we

play 10 times) you make money in 63% of the simulations, a drastic decline (and a drastic

increase in your probability of losing money). And Game 3 that we only play once, you make

money in 60% of the simulations, as expected.
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Random forest is the same — each tree is like one play in our game earlier. We just

saw how our chances of making money increased the more times we played. Similarly,

with a random forest model, our chances of making correct predictions increase with

the number of uncorrelated trees in our model.
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3.2. IMPLEMENTATION

The development of an Intrusion Detection System is based on two major steps:

i. Black Hole Attack Simulation

ii. Training the machine

3.2.1. Black Hole Attack Simulation:

A virtual network is simulated in an ns2 tool with 25 nodes and black hole attack is generated.

A black hole attack representation
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There are three malicious nodes in the network and the behaviour of these nodes is observed.

Black hole attack simulation in ns2 tool

The trace file then generated is used to collect the data:

Trace file generated from black hole attack simulation
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3.2.2: Model Training:

Sequence of steps

DATA COLLECTION:

Data collection is the process of gathering and measuring information on variables of

interest, in an established systematic fashion that enables one to answer stated research

questions, test hypotheses, and evaluate outcomes.

Data Collection :

The trace file is then observed in detail in order to create a csv file.

Based on the trace file generated by the simulation of a Black Hole attack and with

reference to the related works some important attributes having high significance in the

attack are extracted and then they are stored in a dataset.

The dataset CSV file has the following attributes

Attributes in the dataset
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Csv dataset generated from trace file

Model Evaluation Using Confusion Matrix:

Confusion Matrix is a matrix representation of the results of any binary testing. For

example, let us take the case of predicting a disease. You have done some medical

testing and with the help of the results of those tests, you are going to predict whether the

person is having a disease. So, actually you are going to validate if the hypothesis of

declaring a person as having disease is acceptable or not. Say, among 100 people you are

predicting 20 people to have the disease. In actual only 15 people to have the disease and

among those 15 people you have diagnosed 12 people correctly.

Error rate:

Error rate (ERR) is calculated as the number of all incorrect predictions divided by the

total number of the dataset. The best error rate is 0.0, whereas the worst is 1.0. Error rate

is calculated as the total number of two incorrect predictions (FN + FP) divided by the

total number of a dataset (P + N).
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Accuracy :

Accuracy (ACC) is calculated as the number of all correct predictions divided by the

total number of the dataset. The best accuracy is 1.0, whereas the worst is 0.0. It can also

be calculated by 1 – ERR. Accuracy is calculated as the total number of two correct

predictions (TP + TN) divided by the total number of a dataset (P+ N).

Other basic measures from the confusion matrix :

Error costs of positives and negatives are usually different. For instance, one wants to

avoid false negatives more than false positives or vice versa. Other basic measures, such

as sensitivity and specificity, are more informative than accuracy and error rate in such

cases.

Csv dataset generated from trace file
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Model Evaluation Using Confusion Matrix:

Confusion Matrix is a matrix representation of the results of any binary testing. For

example, let us take the case of predicting a disease. You have done some medical

testing and with the help of the results of those tests, you are going to predict whether the

person is having a disease. So, actually you are going to validate if the hypothesis of

declaring a person as having disease is acceptable or not. Say, among 100 people you are

predicting 20 people to have the disease. In actual only 15 people to have the disease and

among those 15 people you have diagnosed 12 people correctly.

Error rate:

Error rate (ERR) is calculated as the number of all incorrect predictions divided by the

total number of the dataset. The best error rate is 0.0, whereas the worst is 1.0. Error rate

is calculated as the total number of two incorrect predictions (FN + FP) divided by the

total number of a dataset (P + N).

Accuracy :

Accuracy (ACC) is calculated as the number of all correct predictions divided by the

total number of the dataset. The best accuracy is 1.0, whereas the worst is 0.0. It can also

be calculated by 1 – ERR. Accuracy is calculated as the total number of two correct

predictions (TP + TN) divided by the total number of a dataset (P+ N).

Other basic measures from the confusion matrix :

Error costs of positives and negatives are usually different. For instance, one wants to

avoid false negatives more than false positives or vice versa. Other basic measures, such

as sensitivity and specificity, are more informative than accuracy and error rate in such

cases.
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Sensitivity (Recall or True positive rate) :

Sensitivity (SN) is calculated as the number of correct positive predictions divided by the

total number of positives. It is also called recall (REC) or true positive rate (TPR). The

best sensitivity is 1.0, whereas the worst is 0.0. Sensitivity is calculated as the number of

correct positive predictions (TP) divided by the total number of positives (P).

Specificity (True negative rate) :

Specificity (SP) is calculated as the number of correct negative predictions divided by

the total number of negatives. It is also called true negative rate (TNR). The best

specificity is 1.0, whereas the worst is 0.0. Specificity is calculated as the number of

correct negative predictions (TN) divided by the total number of negatives (N).

Precision (Positive predictive value) :

Precision (PREC) is calculated as the number of correct positive predictions divided by

the total number of positive predictions. It is also called positive predictive value (PPV).

The best precision is 1.0, whereas the worst is 0.0. Precision is calculated as the number

of correct positive predictions (TP) divided by the total number of positive predictions

(TP + FP).

False positive rate :

False positive rate (FPR) is calculated as the number of incorrect positive predictions

divided by the total number of negatives. The best false positive rate is 0.0 whereas the

worst is 1.0. It can also be calculated as 1

– specificity. False positive rate is calculated as the number of incorrect positive

predictions (FP) divided by the total number of negatives (N).
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3.3 DATA PREPARATION:

While preparing the data it is essential to consider parameters which have higher

significance so That max noise is reduced. The Hop count value and the Timestamp

values are considered to be a high significant parameters.

These values are obtained from the analysis of trace file generated by the simulation of

black hole attack simulated in the ns2 tool.
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CHAPTER 4

RESULTS AND DISCUSSIONS

In this project , the experiments were performed on Windows 10 using a node simulator tool kit
named ns2.

There are various machine learning algorithms used in this project(Random Forest

Classifier,SVM classifier, Decision tree Classifier).

Using Random Forest classifier
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Accuracy score by Random Forest Classifier

Random Forest has yielded results with highest accuracy of 88.5 accuracy score and the

confusion matrix also had a minimal false positive

Whereas, the SVM classifiers had the accuracy score of 82.3

Accuracy score by SVM Classifier
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Confusion Matrix of SVM
Classifier

However, When working with the KDD dataset SVM classification algorithm scored

an accuracy of 98% and was considered as the most accurate algorithm in Intrusion

Detection System.

Various Experiments had been carried out in the past on different dataset and different

algorithms had scored different accuracy scores. There is no particular algorithm that

can be declared as the most effective one in terms of an Intrusion Detection System. The

accuracy depends on the size of the dataset,the number of nodes, the number of

parameters considered and the preprocessing of the data.

The significance of the parameters is also an essential factor. It is necessary to

choose the attributes which have high priority and eventually which can form a

correlation between themselves.

One such Experiment was carried out in this project to understand and identify the

significant parameters in determining a node as black nodes and found that Hop count

and Timestamp values were having a major role in scoring accuracy.
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Accuracy score without hop count and Time stamp

Without these two parameters the random forest scored an accuracy score of

77% and with these two parameters involved it was increased by 11 %

Accuracy score with hop count and Time stamp
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CHAPTER 5

CONCLUSION AND FUTURE SCOPE

5.1. CONCLUSION:

MANETs are applied in several fields and require providing cost-effectively secure

communication.Hence, a defensive mechanism against intrusion should be designed in a

project is an integration of an IDS capable of detecting attacks in MANETs. We propose

way to make every node resistant to malicious behaviours.

The main contribution of this an approach to collecting the data necessary to build the

behavioural Dataset. In order to benefit from the best performance from our dataset and

improve the quality of the collected data, we use data preprocessing techniques.

Moreover, to automatically generate rules from the obtained data, we use Random

Forest classifier. For the time being, we adopt DoS attacks. The obtained results show

that the proposed IDS is effective in detecting the three types of attacks with a good

detection rate with limited data provided.The lack of adequate datasets has led to an

anomaly-based IDS. Nevertheless, the data for the training and testing is a very critical

issue. They can be obtained from any of the two ways real traffic or simulated traffic.

The real traffic is very costly; the mobile Ad-Hoc network can use a distributed and

local pruning process to select the forwarding node among the forwarding given

candidates.

This work focuses mainly on generating models for attacks and using them to drive

network traffic simulations in order to build the behavioural database. It seems that the

random forest classifier presents acceptable performance parameters except the false

negative parameter. Furthermore, to save the availability and the confidentiality of the

network resources, the true positive and the average accuracy rates alone are not

sufficient to detect the intrusion. False negative and false positive rates are also needed

to be taken into consideration.
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In addition to these there is a myth that SVM performs accurately when it comes to

network related datasets and Intruder Detection Systems In contrast, there is no fixed

algorithm that depends on various anomalies.

5.2. FUTURE SCOPE:

Future work will include further analysis of the simulation results with more data.

Besides, expansion of experiments to include more complex network scenarios

and traffic patterns can also be done further.
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Program Outcomes (POs)

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science,

engineering fundamentals, and an engineering specialization to the

solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and

analyze complex engineering problems reaching substantiated conclusions

using first principles of mathematics, natural sciences, and engineering

sciences.

3. Design/development of solutions: Design solutions for complex

engineering problems and design system components or processes that

meet the specified needs with appropriate consideration for the public

health and safety, and the cultural, societal, and environmental

considerations.

4. Conduct investigations of complex problems: Use research-based

knowledge and research methods including design of experiments,

analysis and interpretation of data, and synthesis of the information to

provide valid conclusions., component, or software to meet the desired

needs.

5. Modern tool usage: Create, select, and apply appropriate techniques,

resources, and modern engineering and IT tools including prediction and

modeling to complex engineering activities with an understanding of the

limitations.

6. The engineer and society: Apply reasoning informed by the contextual

knowledge to assess societal, health, safety, legal and cultural issues and

the consequent responsibilities relevant to the professional engineering

practice.
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7. Environment and sustainability: Understand the impact of the

professional engineering solutions in societal and environmental

contexts, and demonstrate the knowledge of, and need for sustainable

development.

8. Ethics: Apply ethical principles and commit to professional ethics and

responsibilities and norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and

as a member or leader in diverse teams, and in multidisciplinary

settings.

10. Communication: Communicate effectively on complex engineering

activities with the engineering community and with society at large,

such as, being able to comprehend and write effective reports and

design documentation, make effective presentations, and give and

receive clear instructions.

11. Project management and finance: Demonstrate knowledge and

understanding of the engineering and management principles and apply

these to one’s own work, as a member and leader in a team, to manage

projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation

and ability to engage in independent and life-long learning in the

broadest context of technological change.

Program Specific Outcomes (PSOs)

PSO1 : Design, develop, test and maintain reliable software systems and intelligent

systems.

PSO2 : Design and develop web sites, web apps and mobile apps.
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---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - MANETs being popular for their efficiency and
features like Minimal configuration and Immediate
Deployment makes themselves an interesting area for the
researchers. However, they often get subjected to diverse
attacks primarily due their non existing physical topology and
no centralized monitorization. Relatively, many researches
have been going on to identify the intruder and lower the
intensity of attacks on the MANETs. One of them is the
development of an IDS (Intrusion Detection System). This
paper focuses on two most significant attributes and their
contribution in classifying a Black node.

Key Words: MANETs, Intrusion Detection System,Black
Node

1.INTRODUCTION

An Intrusion Detection System is a software program or
application developed to detect the intrusion. IDS can be
categorized as signature-based detection system (pattern
based) and anomaly-based detection systems (traffic based).
However, in order to detect an intruder based on anomaly it
is necessary to concentrate on the parameters that have a
high significance in detecting the Black Hole Attack. In order
to work with the significant attributes, they must be
identified first and this can be done by closely observing the
Black Hole Attack and discovering the parameters that can
provide less positive upon consideration. This paper
describes the project carried out to develop an IDS based on
the results generated by the simulation of a Black Hole
Attack in a node simulator using AODV protocol and
discovering two of the most significant attributes that can
yield high accuracy when considered.

1.1 BLACK HOLE ATTACK:

The Black holes in the network cause damages:

 Behaves as if it is a Source node by faking the
Route Request packet.

 Behaves as if it is a Destination node by faking the
Route Reply packet.

 Decreases its hop count value, when it forwards
Route Request packet.

A has to send packets to G and sends request to its
neighboring nodes for a route. Here F being the black node
acts as if there is route from node A to G through it and
constitutes Packets Dropping.

1.2 EFEECT OF BLACK HOLE ATTACK ON
MANTETs:

 Performance of the network gets effected.
 Packet Dropping increases.
 Packet Delivery Ratio decreases.
 Loss of Information.

The paper is divided into four sections, the first section
introduces the work done, followed by the second section
representing the Literature Review. Consequently, the third
section describing briefly about the Proposed Methodology
and Random Forest Classifier. Ultimately the section four for
Results and Conclusion.

http://www.irjet.net/


International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
p-ISSN: 2395-0072Volume: 07 Issue: 05 | May 2020 www.irjet.net

©2020, IRJET | Impact Factor value: 7.529 | ISO 9001:2008 CertifiedJournal | Page 6948

TRACE FILE

DATASET

MODEL TRAINING AND TESTING

RANDOM FOREST CLASSIFIER

DATA COLLECTION

NETWORK SIMULATION

2. RELATEDWORKS:

Many Researches were done in the past to develop a IDS in
order to prevent Black Hole Attack. However, these were
performed on various Datasets such as:

i. KDD Dataset

ii. DARPA Dataset

iii. CDX Dataset

iv. UNB ISCX 2012

The lack of adequate datasets has led to an anomaly-based
IDS. The last experiences suffer with the absence of exact
arrangement, examination,andassessment inMobileAd-Hoc
Network. Be that as it may, it is hard to track down suitable
and substantial datasets to assess a versatile system.
the underneath conversation about the applications for
interruption identification in MANET utilizing SVM
calculation, and existing datasets give different subtleties to
concentrate on issues that should be unraveled or amplified.
Nevertheless, the data for the training and testing is a very
critical issue.
They can be obtained from any of the twoways real traffic or
simulated traffic. The real traffic is very costly; the Ad-Hoc
system can utilize a conveyed and neighbourhood pruning
procedure to choose the sending hub among the sending
given Also the past works present that the single confined
machine learning calculation would not propose the
acknowledged location rate.
The interest is in the most important performance
parameters e.g. false negative and false positive to evaluate
the selected classifiers. Because of the implemented tests the
emphasis will be on choosing the adequacy of the machine
learning classifier which accomplished the acknowledged
precision rate with the base false negativeworth.

Our commitment is to identify indications of intrusion
situations by following an improved intrusion detectionway
and to deal with another dataset.

3. PROPOSEDMETHODOLOGY

In our methodology we mainly follow three steps:

1.Network Simulation

2.Data Collection

3.Model Training and Testing

When the Black Hole Attack is simulated it generates a trace
file which if analyzed, could be used to prepare a labelled
dataset which in further can be used to train the data with a
machine learning algorithm that would classifybetween

black node and white node. By this the black nodes can be
identified and removed from the network.

3.1. Network Simulation:

A virtual mobile ad hoc network is stimulated in ns2 tool
with 25 nodes and black hole attack is generated.

It is assumed that there are some malicious nodes in the
network causing the black hole attack and based on their
anomaly behavior they are detected.

http://www.irjet.net/
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The trace file then generated is used to collect the data:

3.2. Data Collection:

The trace file is then observed in detail in order to create a
csv file.

Based on the trace file generated by the simulationof a Black
Hole attack and with reference to the related works some
important attributes having high significance in the attack
are extracted and then they are stored in adataset.

The nodes consisting anomalies in their behavior are
identified and considered black holes.

While preparing the data it is essential to consider
parameters which have higher significance so That max
noise is reduced. The Hop count value and the Timestamp
values are considered to be high significant parameters.

These values are obtained from the analysis of trace file
generated by the simulation of black hole attack simulated in
the ns2 tool.

While collecting the attributes we have observed that the
nodes were showing high anomalies in their hop countand
timestamp values as hop count of an individual node is the
number of nodes between the itself and receiver. Generally,
in most of the cases black nodes project themselves as the
nodes havingminimal hop count in the network. In addition
to this the nodes were having higher Timestamp than the
usual.

3.3. Training on Random Forest Classifier:

The dataset CSV file has the following attributes

Random Forest Classifier, the name itself suggests that it a
forest i.e., a collection of decision trees that operates as an
ensemble. These trees predict values and the value which
gets maximum votes is considered as the required result.
The basic methodology behind Random Forest classifier is
robust

http://www.irjet.net/
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A bundle of relatively uncorrelated trees operating as a
group will perform any of the individual constituent
models.

The low correlation between models is the key. Low
correlations form a committee together toproduceensemble
predictions making them more accurate than individual
predictions

This is because of the group formation of all these trees.
Even there is a chance that some treesmay individuallymove
in the opposite direction but as a batch the trees all together
move in the correct direction. So, the prerequisites for
random forest to perform well are:

1. There is a need of some sort of real hint in our
features so that themodelsbuiltusingthose features
do better than randomguessing.

2. The predictions made by the single trees should
have less correlations with oneanother.

4.RESULT AND CONCLUSION

When the model was trained with Random Forest
Classifier it was seen that the model scored an
accuracy of 0.88

The model was also trained with SVM classifier to see
the accuracy score and found that using SVM classifier
scored an accuracy of 0.82

This is because of the Uncorrelated Data Random
Forest performed well.

Moreover, the Model was trained with and without
considering Hop count and Time Stamp and found
that including these parameters increases the
accuracy score.

The Random Forest yielded an accuracy score of 0.88 with
and 0.77 without including Hop count and Timestamp
values.

http://www.irjet.net/
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CONCLUSION
To conclude, we have simulated a mobile ad hoc network
and worked on the trace file to observe the anomaly
behavior of nodes and prepared a dataset based on the
simulation. On Training the dataset with Random Forest
Classifier we have found that the accuracy score of the
dataset was 0.77 and thus accuracy rose to 0.88 when the
timestamp and hop count was included in the dataset. In
future some extensions can be done to the project by
simulation a network with a greater number of nodes aswell
as adding some other attributes to the dataset.
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CHAPTER 1 

INTRODUCTION 

 A pulsar is a rapidly rotating neutron star. A neutron star is one of the end points 

of the life of a massive star, after it explodes in a supernova explosion. A neutron star 

which retains a strong magnetic field produces pulses of radiation along that field. This 

magnetic field is not aligned with the rotation axis of the the neutron star. We observe 

these pulses of radiation whenever the magnetic pole is visible. The pulses come at the 

same rate as the rotation of the neutron star, and, thus, appear periodic. Neutron stars for 

which we see such pulses are called "pulsars". 

1.1 INTRODUCTION : 

 Pulsars were discovered in late 1967 by graduate student Jocelyn Bell Burnell 

as radio sources that blink on and off at a constant frequency. Now we observe the 

brightest ones at almost every wavelength of light. Pulsars are spinning neutron stars that 

have jets of particles moving almost at the speed of light streaming out above 

their magnetic poles. These jets produce very powerful beams of light. For a similar 

reason that "true north" and "magnetic north" are different on Earth, the magnetic and 

rotational axes of a pulsar are also misaligned. Therefore, the beams of light from the jets 

sweep around as the pulsar rotates, just as the spotlight in a lighthouse does. Like a ship 

in the ocean that sees only regular flashes of light, we see pulsars "turn on and off" as the 

beam sweeps over the Earth. Neutron stars for which we see such pulses are called 

"pulsars", or sometimes "spin-powered pulsars," indicating that the source of energy is 

the rotation of the neutron star. 

 Pulsars were first discovered through their emission at radio wavelengths. But 

pulsars also emit x-ray and gamma ray radiation. It starts with electrons which are 

accelerated near the magnetic poles of the neutron star. These electrons travel outward 

from the neutron star, until they reach the point at which they would be forced to travel 

faster than the speed of light to still co-rotate with the star. At this radius, the electrons 

must stop, and they release some of their energy in the form of X-rays and gamma-rays. 

From studying this high energy radiation, we can learn about the strength of the magnetic 
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field, the inner structure of the pulsar, the region surrounding the pulsar, and in some 

systems the mass of the neutron star. 

 Some pulsars emit X-rays. we see the famous Crab Nebula, an undisputed 

example of a neutron star formed during a supernova explosion. The supernova itself was 

observed in 1054 A.D. These images are from the Einstein X-ray observatory. They show 

the diffuse emission of the Crab Nebula surrounding the bright pulsar in both the "on" and 

"off" states, i.e. when the magnetic pole is "in" and "out" of the line-of-sight from Earth. 

A very different type of pulsar is seen by X-ray telescopes in some X-ray binaries. In 

these cases, a neutron star and a normal star form the binary system. The strong 

gravitational force from the neutron star pulls material from the normal star. The material 

is funneled onto the neutron star at its magnetic poles. In this process, called accretion, 

the material becomes so hot that it produces X-rays. The pulses of X-rays are seen when 

the hot spots on the spinning neutron star rotate through our line of sight from Earth. 

These pulsars are sometimes called "accretion-powered pulsars" to distinguish them from 

the spin-powered pulsars. 

 

1.2 OBJECTIVES OF THE PROJECT : 

 The discovery of pulsars allowed astronomers to study an object never observed 

before, the neutron star. 

 This kind of object is the only place where the behavior of matter at 

nuclear density can be observed (though not directly). 

 Millisecond pulsars have allowed a test of general relativity in conditions of an 

intense gravitational field. 

 Pulsars could help scientists find gravitational waves, which could point the way 

to energetic cosmic events like collisions between super massive black holes. 

 Observations of a pulsar in a binary neutron star system were used to indirectly 

confirm the existence of gravitational radiation.  

 To gain an understanding of the nature of pulsars, their emission properties, and 

their emission behaviour. 

 To analyse the suitability of existing machine learning approaches for  identifying 

the pulsars. 

 To evaluate the proposed solution, determining how well it separates legitimate 
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and  spurious pulsar candidates. 

 

1.3 PROBLEM STATEMENT : 

 A pulsar  is a highly magnetized rotating neutron star or white dwarf that emits a 

beam of electromagnetic radiation. This radiation can be observed only when the beam of 

emission is pointing toward Earth, and is responsible for the pulsed appearance of 

emission. Neutron stars are very dense, and have short, regular rotational periods. This 

produces a very precise interval between pulses that range from milliseconds to seconds 

for an individual pulsar. Pulsars are believed to be one of the candidates of the observed 

ultra-high-energy cosmic rays. 

 This problem is a regression as well as classification problem we can solve it 

using regression or classification. The problem can be solved using Regression as the 

label that is the class is dependent variable ,that is dependent on the features this problem 

can be solved using regression because in regression their is a relationship between 

dependent and independent variable. This is also a Multiple Linear Regression example. 

 The problem can also be solved using Classification  here we have two distinct 

values for class , that is if value is that means it is a pulsar star and if value is 0 that means 

is it not a pulsar star so it is a classification problem where we can classify the two classes 

based on features. 
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CHAPTER 2 

LITERATURE REVIEW 

 

 A pulsar (from pulse and -ar as in  quasar)[5]  is a highly magnetized 

rotating neutron star that emits beams of electromagnetic radiation out of its magnetic 

poles.[6] This radiation can be observed only when a beam of emission is pointing toward 

Earth (much like the way a lighthouse can be seen only when the light is pointed in the 

direction of an observer), and is responsible for the pulsed appearance of emission. 

Neutron stars are very dense, and have short, regular rotational periods. This produces a 

very precise interval between pulses that ranges from milliseconds to seconds for an 

individual pulsar. Pulsars are one of the candidates for the source of ultra-high-energy 

cosmic rays (see also centrifugal mechanism of acceleration). 

 The periods of pulsars make them very useful tools for astronomers. Observations 

of a pulsar in a binary neutron star system were used to indirectly confirm the existence 

of gravitational radiation. The first extra solar planets were discovered around a 

pulsar, PSR B1257+12. Certain types of pulsars exceed atomic clocks in their accuracy 

in keeping time.[7] 

 The first pulsar was observed on November 28, 1967, by Jocelyn Bell 

Burnell and Antony Hewish.[8] They observed pulses separated by 1.33 seconds that 

originated from the same location in the sky, and kept to sidereal time. In looking for 

explanations for the pulses, the short period of the pulses eliminated most astrophysical 

sources of radiation, such as stars, and since the pulses followed sidereal time, it could not 

be human-made radio frequency interference. 

 When observations with another telescope confirmed the emission, it eliminated 

any sort of instrumental effects. At this point, Bell Burnell said of herself and Hewish that 

"we did not really believe that we had picked up signals from another civilization, but 

obviously the idea had crossed our minds and we had no proof that it was an entirely 

natural radio emission. It is an interesting problem—if one thinks one may have detected 

life elsewhere in the universe, how does one announce the results responsibly?"[9] Even 

so, they nicknamed the signal LGM-1, for "little green men" (a playful name for 

intelligent beings of extraterrestrial origin). 

 

https://en.wikipedia.org/wiki/Pulsar#cite_note-1
https://en.wikipedia.org/wiki/Pulsar#cite_note-2
https://en.wikipedia.org/wiki/Centrifugal_mechanism_of_acceleration
https://en.wikipedia.org/wiki/PSR_B1913%2B16
https://en.wikipedia.org/wiki/Gravitational_wave
https://en.wikipedia.org/wiki/Exoplanet
https://en.wikipedia.org/wiki/PSR_B1257%2B12
https://en.wikipedia.org/wiki/Atomic_clock
https://en.wikipedia.org/wiki/Pulsar_clock
https://en.wikipedia.org/wiki/Pulsar#cite_note-3
https://en.wikipedia.org/wiki/PSR_B1919%2B21
https://en.wikipedia.org/wiki/Jocelyn_Bell_Burnell
https://en.wikipedia.org/wiki/Jocelyn_Bell_Burnell
https://en.wikipedia.org/wiki/Antony_Hewish
https://en.wikipedia.org/wiki/Pulsar#cite_note-4
https://en.wikipedia.org/wiki/Sidereal_time
https://en.wikipedia.org/wiki/Radio_frequency_interference
https://en.wikipedia.org/wiki/Pulsar#cite_note-cosmic_search-7
https://en.wikipedia.org/wiki/Little_green_men
https://en.wikipedia.org/wiki/Extraterrestrial_life
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 It was not until a second pulsating source was discovered in a different part of the 

sky that the "LGM hypothesis" was entirely abandoned.[9] Their pulsar was later dubbed  

CP 1919, and is now known by a number of designators including PSR 1919+21 and PSR 

J1921+2153. Although CP 1919 emits in radio wavelengths, pulsars have subsequently 

been found to emit in visible light, X-ray, and gamma ray wavelengths.[10] 

 The word "pulsar" is a portmanteau of 'pulsating' and 'quasar', and first appeared 

in print in 1968. The existence of neutron stars was first proposed by Walter 

Baade and Fritz Zwicky in 1934, when they argued that a small, dense star consisting 

primarily of neutrons would result from a supernova.[11] Based on the idea of magnetic 

flux conservation from magnetic main sequence stars, Lodewijk Woltjer proposed in 

1964 that such neutron stars might contain magnetic fields as large as 1014 to 

1016 G.[12] In 1967, shortly before the discovery of pulsars, Franco Pacini suggested that 

a rotating neutron star with a magnetic field would emit radiation, and even noted that 

such energy could be pumped into a supernova remnant around a neutron star, such as the 

Crab Nebula.[13] After the discovery of the first pulsar, Thomas Gold independently 

suggested a rotating neutron star model similar to that of Pacini, and explicitly argued that 

this model could explain the pulsed radiation observed by Bell Burnell and 

Hewish.[14] The discovery of the Crab pulsar later in 1968 seemed to provide 

confirmation of the rotating neutron star model of pulsars. The Crab pulsar has a 33-

millisecond pulse period, which was too short to be consistent with other proposed 

models for pulsar emission. Moreover, the Crab pulsar is so named because it is located at 

the center of the Crab Nebula, consistent with the 1933 prediction of Baade and 

Zwicky.[15] 

 In 1974, Antony Hewish and Martin Ryle became the first astronomers to be 

awarded the Nobel Prize in Physics, with the Royal Swedish Academy of Sciences noting 

that Hewish played a "decisive role in the discovery of pulsars".[16] Considerable 

controversy is associated with the fact that Hewish was awarded the prize while Bell, who 

made the initial discovery while she was his PhD student, was not. Bell claims no 

bitterness upon this point, supporting the decision of the Nobel prize committee.[17] 

 In 1974, Joseph Hooton Taylor, Jr. and Russell Hulse discovered for the first time 

a pulsar in a binary system, PSR B1913+16. This pulsar orbits another neutron star with 

an orbital period of just eight hours. Einstein's theory of general relativity predicts that 
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this system should emit strong gravitational radiation, causing the orbit to continually 

contract as it loses orbital energy. Observations of the pulsar soon confirmed this 

prediction, providing the first ever evidence of the existence of gravitational waves. As of 

2010, observations of this pulsar continue to agree with general relativity.[15] In 1993, 

the Nobel Prize in Physics was awarded to Taylor and Hulse for the discovery of this 

pulsar[16].  

 In 1982, Don Backer led a group which discovered PSR B1937+21, a pulsar with 

a rotation period of just 1.6 milliseconds (38,500 rpm).[18] Observations soon revealed 

that its magnetic field was much weaker than ordinary pulsars, while further discoveries 

cemented the idea that a new class of object, the "millisecond pulsars" (MSPs) had been 

found. MSPs are believed to be the end product of X-ray binaries. Owing to their 

extraordinarily rapid and stable rotation, MSPs can be used by astronomers as clocks 

rivaling the stability of the best atomic clocks on Earth. Factors affecting the arrival time 

of pulses at Earth by more than a few hundred nanoseconds can be easily detected and 

used to make precise measurements. Physical parameters accessible through pulsar timing 

include the 3D position of the pulsar, its proper motion, the electron content of 

the interstellar medium along the propagation path, the orbital parameters of any binary 

companion, the pulsar rotation period and its evolution with time. (These are computed 

from the raw timing data by Tempo, a computer program specialized for this task.) After 

these factors have been taken into account, deviations between the observed arrival times 

and predictions made using these parameters can be found and attributed to one of three 

possibilities: intrinsic variations in the spin period of the pulsar, errors in the realization 

of Terrestrial Time against which arrival times were measured, or the presence of 

background gravitational waves. Scientists are currently attempting to resolve these 

possibilities by comparing the deviations seen between several different pulsars, forming 

what is known as a pulsar timing array. The goal of these efforts is to develop a pulsar-

based time standard precise enough to make the first ever direct detection of gravitational 

waves. In June 2006, the astronomer John Middleditch and his team at LANL announced 

the first prediction of pulsar glitches with observational data from the Rossi X-ray Timing 

Explorer. They used observations of the pulsar PSR J0537-6910. 

 In 1992, Aleksander Wolszczan discovered the first extrasolar planets around PSR 

B1257+12. This discovery presented important evidence concerning the widespread 
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existence of planets outside the Solar System, although it is very unlikely that any life 

form could survive in the environment of intense radiation near a pulsar. 

 In 2016, AR Scorpii was identified as the first pulsar in which the compact object 

is a white dwarf instead of a neutron star.[18] Because its moment of inertia is much 

higher than that of a neutron star, the white dwarf in this system rotates once every 1.97 

minutes, far slower than neutron-star pulsars.[19] The system displays strong pulsations 

from ultraviolet to radio wavelengths, powered by the spin-down of the strongly 

magnetized white dwarf.[20] 

 Scientists discovered pulsars by using radio telescopes, and radio continues to be 

the primary means of hunting these objects. Because pulsars are small and faint compared 

to many other celestial objects, scientists find them using all-sky surveys: A telescope 

scans the entire sky, and over time, scientists can look for objects that flicker in and out of 

view. The Parkes radio telescope in Australia has found the majority of known pulsars. 

Other telescopes that have made major contributions to pulsar searches are the Arecibo 

radio telescope in Puerto Rico, the Green Bank Telescope in West Virginia, the Molonglo 

telescope in Australia, and the Jodrell Bank telescope in England.  

 Thousands of new pulsars may be detected by two radio survey telescopes that are 

scheduled to start taking data in the next five years, according to Scott Ransom, a staff 

astronomer at the National radio Astronomy Observatory (NRAO) in Charlottesville, 

Virginia. The telescopes are China's Five Hundred Meter Aperture Spherical Telescope 

(FAST for short), for which basic construction may be completed as early as September 

2016, and the Square Kilometer Array (SKA), funded by a consortium of countries. 

Construction on the SKA is set to begin in 2018, with locations in both South Africa and 

Australia. The organization's website says early science observations could begin in 2020, 

but the array would not reach full science operations (both facilities) until 2030.  

The Fermi Gamma-ray Space Telescope, launched in June 2008, has detected 2,050 

gamma-ray-emitting pulsars, including 93 gamma-ray millisecond pulsars. Fermi has 

been particularly helpful because it scans the entire sky, whereas most radio surveys 

typically scan only sections of the sky along the plane of the Milky Way galaxy. 
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CHAPTER 3 

 PROPOSED METHOD 

 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analyzing the training dataset. 

This is one of the most, if not the most essential concept you study when you learn Data 

Science. 

3.1 METHODOLOGY : 

In this model we are using the training dataset to get better boundary conditions 

which could be used to determine each target class. Once the boundary conditions are 

determined, the next task is to predict the target class. The whole process is known as 

classification. 

3.1.1 Basic Terminology in Classification Algorithms : 

 Classifier: An algorithm that maps the input data to a specific category. 

 Classification model: A classification model tries to draw some conclusion from 

the input values given for training. It will predict the class labels/categories for the 

new data. 

 Feature: A feature is an individual measurable property of a phenomenon being 

observed. 

 Binary Classification: Classification task with two possible outcomes.  

Eg: Gender classification (Male / Female) 

 Multi-class classification: Classification with more than two classes. In multi-

class classification, each sample is assigned to one and only one target label.  

Eg: An animal can be a cat or dog but not both at the same time.  

 Multi-label classification: Classification task where each sample is mapped to a 

set of target labels (more than one class). 

Eg: A news article can be about sports, a person, and location at the same time. 
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The  classification algorithms we are considering for our model are  

 Decision Tree 

 Random Forest 

 K-Nearest Neighbors(KNN) 

 Support Vector Machine(SVM) 

 

3.1.2 Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter.  

 The main objective of using Decision Tree in this research work is the prediction 

of target class using decision rule taken from prior data. 

  It uses nodes and inter nodes for the prediction and classification. Root nodes 

classify the instances with different features. 

  Root nodes can have two or more branches while the leaf nodes represent 

classification.  

 In every stage, Decision tree chooses each node by evaluating the highest 

information gain among all the attributes.  

 

Decision Tree consists of : 

1. Nodes : Test for the value of a certain attribute. 

2. Edges/ Branch : Correspond to the outcome of a test and connect to the next node 

or leaf. 

3. Leaf nodes : Terminal nodes that predict the outcome (represent class labels or 

class distribution). 

 

Fig 3.1 : Decision Tree 
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To understand the concept of Decision Tree consider the above example. Let’s say you 

want to predict whether a person is fit or unfit, given their information like age, eating 

habits, physical activity, etc. The decision nodes are the questions like ‘What’s the age?’, 

‘Does he exercise?’, ‘Does he eat a lot of pizzas’? And the leaves represent outcomes like 

either ‘fit’, or ‘unfit’. 

There are two main types of Decision Trees: 

1. Classification Trees 

2. Regression Trees 

1. Classification trees (Yes/No types) : 

What we’ve seen above is an example of classification tree, where the outcome was a 

variable like ‘fit’ or ‘unfit’. Here the decision variable is Categorical/ discrete.Such a tree 

is built through a process known as binary recursive partitioning. This is an iterative 

process of splitting the data into partitions, and then splitting it up further on each of the 

branches. 

 

 
Fig 3.2 : Example of a Classification tree 
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2. Regression trees (Continuous data types) : 

Decision trees where the target variable can take continuous values (typically real 

numbers) are called regression trees. (e.g. the price of a house, or a patient’s length of 

stay in a hospital). 

 

 
Fig 3.3 : Example of Regression Tree 

Creation of Decision Tree : 

In this method a set of training examples is broken down into smaller and smaller 

subsets while at the same time an associated decision tree get incrementally developed. At 

the end of the learning process, a decision tree covering the training set is returned. The 

key idea is to use a decision tree to partition the data space into cluster (or dense) regions 

and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a 

series of tests that determine the class label of the example. These tests are organized in a 

hierarchical structure called a decision tree. Decision Trees follow Divide-and-Conquer 

Algorithm. 
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Divide and Conquer : 

Decision trees are built using a heuristic called recursive partitioning. This 

approach is also commonly known as divide and conquer because it splits the data into 

subsets, which are then split repeatedly into even smaller subsets, and so on and so forth 

until the process stops when the algorithm determines the data within the subsets 

are sufficiently homogenous, or another stopping criterion has been met. 

Basic Divide-and-Conquer Algorithm : 

1. Select a test for root node. Create branch for each possible outcome of the test. 

2. Split instances into subsets. One for each branch extending from the node. 

3. Repeat recursively for each branch, using only instances that reach the branch. 

4. Stop recursion for a branch if all its instances have the same class. 

Decision Tree Classifier : 

 Using the decision algorithm, we start at the tree root and split the data on the 

feature that results in the largest information gain (IG) (reduction in uncertainty 

towards the final decision). 

 In an iterative process, we can then repeat this splitting procedure at each child 

node until the leaves are pure. This means that the samples at each leaf node all belong 

to the same class. 

 In practice, we may set a limit on the depth of the tree to prevent overfitting. We 

compromise on purity here somewhat as the final leaves may still have some impurity. 

Entropy : 

In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that 

information. 
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Information Gain : 

Information gain can be defined as the amount of information gained about a random 

variable or signal from observing another random variable.It can be considered as the 

difference between the entropy of parent node and weighted average entropy of child 

nodes. 

 

Gini Impurity : 

Gini impurity is a measure of how often a randomly chosen element from the set would be 

incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 

 

 

Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one 

class. 
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Fig 3.4 : Entropy VS Gini 

There are many algorithms there to build a decision tree. They are 

1. CART (Classification and Regression Trees) — This makes use of Gini impurity as 

metric. 

2. ID3 (Iterative Dichotomiser 3) — This uses entropy and information gain as 

metric. 

In this article, I will go through ID3. Once you got it it is easy to implement same using 

CART. 

ID3 algorithm : 

# x is examples in training set 

# y is set of attributes 

# labels is labeled data 

# Node is a class which has properties values, childs, and next 

# root is top node in the decision tree# Declare: 

x = # Multi dimensional arrays 

y = # Column names of x 

labels = # Classification values, for example {0, 1, 0, 1} 
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# correspond that row 1 is false, row 2 is true, and so on 

root = ID3(x, y, label, root)# Define: 

ID3(x, y, label, node) 

  initialize node as a new node instance 

  if all rows in x only have single classification c, then: 

    insert label c into node 

    return node 

  if x is empty, then: 

    insert dominant label in x into node 

    return node 

  bestAttr is an attribute with maximum information gain in x 

  insert attribute bestAttr into node 

  for vi in values of bestAttr: 

insert value vi as branch of node 

create viRows with rows that only contains value vi 

if viRows is empty, then: 

this node branch ended by a leaf with value is dominant label in x 

else: 

newY = list of attributes y with bestAttr removed 

nextNode = next node connected by this branch 

nextNode = ID3(viRows, newY, label, nextNode) 

return node 

Classification using ID3 algorithm : 

Consider weather dataset based on which we will determine whether to play football or 

not. 
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Table 3.1 : Temperature Dataset 

 

 
 

Here these are for independent variable to determine the dependent variable. The 

independent variables are Outlook, Temperature, Humidity, and Wind. The dependent 

variable is whether to play football or not. 

As the first step, we have to find the parent node for our decision tree. For that follow the 

steps: 

Find the entropy of class variable : 

E(S)  = -[(9/14)log(9/14) + (5/14)log(5/14)] = 0.94 

Note: Here typically we will take log to base 2.Here total there are 14 yes/no. Out of which 

9 yes and 5 no. Based on it we calculated probability above. 

Now we have to calculate average weighted entropy. ie, we have found the total of weights 

of each feature multiplied by probabilities. 

E(S, outlook)   = (5/14)*E(3,2) + (4/14)*E(4,0) + (5/14)*E(2,3)= 0.693 
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Next step is to find the information gain. It is difference between parent entropy and 

average weighted entropy we found above. 

IG(S, outlook) = 0.94 - 0.693 = 0.247 

Similarly find Information gain for Temperature, Humidity and Windy. 

IG(S, Temperature)  = 0.940 - 0.911 = 0.029 

IG(S, Humidity)  = 0.940 - 0.788 = 0.152 

IG(S, Windy)   = 0.940 - 0.8932 = 0.048 

Now select the feature having largest entropy gain. Here it is Outlook. So it forms first 

node(root node) of our decision tree. 

Since overcast contains only examples of class ‘Yes’ we can set it as yes. That means If 

outlook is overcast football will be played. Now our decision tree looks as follows. 

 

 
Fig 3.5 : Decision Tree Construction 

Next step is to find the next node in our decision tree. Now we will find one under sunny. 

We have to determine which of the following Temperature , Humidity or Wind has higher 

information gain. 

Calculate parent entropy E(sunny) 
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E(sunny) = (-(3/5)log(3/5)-(2/5)log(2/5)) = 0.971. 

Now Calculate information gain of Temperature. IG(sunny, Temperature) 

E(sunny, Temperature) = (2/5)*E(0,2) + (2/5)*E(1,1) + (1/5)*E(1,0)=2/5=0.4 

Now calculate information gain. 

IG(sunny, Temperature) = 0.971–0.4 =0.571 

IG(sunny, Humidity)  = 0.971 

IG(sunny, Windy)  = 0.020 

Here IG(sunny, Humidity) is the largest value.So Humidity is the node which comes under 

sunny. 

Note: A branch with entropy more than 0 needs further splitting. 

Finally, our decision tree will look as below: 

 

 
Fig 3.6: Decision Tree for Temperature Dataset 

Classification using CART algorithm : 

Classification using CART is similar to it. But instead of entropy, we use gini impurity. 
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So as the first step we will find the root node of our decision tree. For that Calculate the 

gini index of the class variable 

Gini(S) = 1 - [(9/14)² + (5/14)²] = 0.4591 

As the next step, we will calculate gini gain. For that first, we will find the average 

weighted gini impurity of Outlook, Temperature, Humidity and Windy. 

Gini(S, outlook) = (5/14)gini(3,2) + (4/14)*gini(4,0)+ (5/14)*gini(2,3)= 0.342 

Gini gain (S, outlook)   = 0.459 - 0.342 = 0.117 

Gini gain(S, Temperature)  = 0.459 - 0.4405 = 0.0185 

Gini gain(S, Humidity)  = 0.459 - 0.3674 = 0.0916 

Gini gain(S, windy)   = 0.459 - 0.4286 = 0.0304 

Choose one that having higher gini gain. Gini gain is higher for outlook .So we can choose 

it as our root node. 

Now you have got an idea how to proceed further. Repeat the same steps we used in ID3 

algorithm. 

Advantages of Classification with Decision Trees:  

1. Inexpensive to construct. 

2. Extremely fast at classifying unknown records. 

3. Easy to interpret for small-sized trees 

4. Accuracy comparable to other classification techniques for many simple data sets. 

5. Excludes unimportant features. 
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Disadvantages of Classification with Decision Trees: 

1. Easy to overfit. 

2. Decision Boundary restricted to being parallel to attribute axes. 

3. Decision tree models are often biased toward splits on features having a large 

number of levels. 

4. Small changes in the training data can result in large changes to decision logic. 

5. Large trees can be difficult to interpret and the decisions they make may seem 

counter intuitive. 

Applications of Decision trees in real life : 

1. Biomedical Engineering (decision trees for identifying features to be used in 

implantable devices). 

2. Financial analysis (Customer Satisfaction with a product or service). 

3. Astronomy (classify galaxies). 

4. System Control. 

5. Manufacturing and Production (Quality control, Semiconductor manufacturing, 

etc). 

6. Medicines (diagnosis, cardiology, psychiatry). 

7. Physics (Particle detection). 

3.1.3 Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for 

classification and regression. It is also the most flexible and easy to use algorithm. A 

forest is comprised of trees. It is said that the more trees it has, the more robust a forest is. 

Random forests creates decision trees on randomly selected data samples, gets prediction 

from each tree and selects the best solution by means of voting. It also provides a pretty 

good indicator of the feature importance. 
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Random forests has a variety of applications, such as recommendation engines, 

image classification and feature selection. It can be used to classify loyal loan applicants, 

identify fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, 

which selects important features in a dataset. 

The Random Forest is a model made up of many decision trees.Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key 

concepts that gives it the name random: 

 Random sampling of training data points when building trees 

 Random subsets of features considered when splitting nodes 

Random sampling of training observations : 

 When training, each tree in a random forest learns from a random sample of the 

data points. 

 The samples are drawn with replacement, known as bootstrapping, which means 

that some samples will be used multiple times in a single tree. 

 The idea is that by training each tree on different samples, although each tree might 

have high variance with respect to a particular set of the training data, overall, the 

entire forest will have lower variance but not at the cost of increasing the bias. 

 At test time, predictions are made by averaging the predictions of each decision 

tree. 

Random subsets of features for splitting nodes : 

 The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 

 Generally this is set to sqrt(n_features) for classification meaning that if there are 16 

features, at each node in each tree, only 4 random features will be considered for 

splitting the node. 

 The random forest can also be trained considering all the features at every node as is 

common in regression. These options can be controlled in the Scikit-Learn Random 

Forest implementation. 
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How Random Forest algorithm works : 

There are two stages in Random Forest algorithm, one is random forest creation, the other 

is to make a prediction from the random forest classifier created in the first stage. The 

whole process is shown below, and it’s easy to understand using the figure. 

Here the author firstly shows the Random Forest creation pseudocode: 

1. Randomly select “K” features from total “m” features where k << m 

2. Among the “K” features, calculate the node “d” using the best split point 

3. Split the node into daughter nodes using the best split 

4. Repeat the a to c steps until “l” number of nodes has been reached 

5. Build forest by repeating steps a to d for “n” number times to create “n” number of 

trees 

The following Figure  shows the process of randomly selecting features: 

 

 
 

Fig 3.7 : Random Selection 
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In the next stage, with the random forest classifier created, we will make the prediction. 

The random forest prediction pseudocode is shown below: 

1. Takes the test features and use the rules of each randomly created decision tree to 

predict the outcome and stores the predicted outcome (target) 

2. Calculate the votes for each predicted target 

3. Consider the high voted predicted target as the final prediction from the random 

forest algorithm 

Advantages Of Random Forest : 

1. Random Forest is based on the bagging algorithm and uses Ensemble 

Learning technique. It creates as many trees on the subset of the data and combines the 

output of all the trees. In this way it reduces overfitting problem in decision trees and 

also reduces the variance and therefore improves the accuracy. 

2. Random Forest can be used to solve both classification as well as regression problems. 

3. Random Forest works well with both categorical and continuous variables. 

4. Random Forest can automatically handle missing values. 

5. No feature scaling required: No feature scaling (standardization and normalization) 

required in case of Random Forest as it uses rule based approach instead of distance 

calculation. 

6. Handles non-linear parameters efficiently: Non linear parameters don't affect the 

performance of a Random Forest unlike curve based algorithms. So, if there is high non-

linearity between the independent variables, Random Forest may outperform as compared 

to other curve based algorithms. 

7. Random Forest can automatically handle missing values. 

8. Random Forest is usually robust to outliers and can handle them automatically. 

9. Random Forest algorithm is very stable. Even if a new data point is introduced in the 
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dataset, the overall algorithm is not affected much since the new data may impact one 

tree, but it is very hard for it to impact all the trees. 

10. Random Forest is comparatively less impacted by noise. 

Disadvantages of Random Forest : 

1. Complexity: Random Forest creates a lot of trees (unlike only one tree in case of 

decision tree) and combines their outputs. By default, it creates 100 trees in Python 

sklearn library. To do so, this algorithm requires much more computational power and 

resources. On the other hand decision tree is simple and does not require so much 

computational resources. 

 

2. Longer Training Period: Random Forest require much more time to train as compared 

to decision trees as it generates a lot of trees (instead of one tree in case of decision tree) 

and makes decision on the majority of votes. 

 

Applications of Random Forest : 

 For the application in banking, Random Forest algorithm is used to find loyal 

customers, which means customers who can take out plenty of loans and pay interest 

to the bank properly, and fraud customers, which means customers who have bad 

records like failure to pay back a loan on time or have dangerous actions. 

 For the application in medicine, Random Forest algorithm can be used to both 

identify the correct combination of components in medicine, and to identify diseases 

by analyzing the patient’s medical records. 

 For the application in the stock market, Random Forest algorithm can be used to 

identify a stock’s behavior and the expected loss or profit. 

 For the application in e-commerce, Random Forest algorithm can be used for 

predicting whether the customer will like the recommend products, based on the 

experience of similar customers. 
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3.1.4 K-Nearest Neighbors : 

The k-nearest neighbors (KNN) algorithm is a simple, easy-to-implement supervised 

machine learning algorithm that can be used to solve both classification and regression 

problems. A supervised machine learning algorithm  is one that relies on labeled input data 

to learn a function that produces an appropriate output when given new unlabeled data. 

KNN is a model that classifies data points based on the points that are most similar to it. It 

uses test data to make an “educated guess” on what an unclassified point should be 

classified as. However, it is mainly used for classification predictive problems in industry. 

The following two properties would define KNN well − 

 Lazy learning algorithm − KNN is a lazy learning algorithm because it does not 

have a specialized training phase and uses all the data for training while 

classification. 

 Non-parametric learning algorithm − KNN is also a non-parametric learning 

algorithm because it doesn’t assume anything about the underlying data. 

KNN Algorithm : 

1. Load the data 

2. Initialize K to your chosen number of neighbors 

3. For each example in the data 

3.1 Calculate the distance between the query example and the current example from the        

data. 

3.2 Add the distance and the index of the example to an ordered collection 

4. Sort the ordered collection of distances and indices from smallest to largest (in ascending 

order) by the distances 

5. Pick the first K entries from the sorted collection 
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6. Get the labels of the selected K entries 

7. If regression, return the mean of the K labels 

8. If classification, return the mode of the K labels 

Working of KNN Algorithm : 

K-nearest neighbors (KNN) algorithm uses ‘feature similarity’ to predict the values of 

new data points which further means that the new data point will be assigned a value 

based on how closely it matches the points in the training set. We can understand its 

working with the help of following steps − 

Step 1 − For implementing any algorithm, we need dataset. So during the first step of 

KNN, we must load the training as well as test data. 

Step 2 − Next, we need to choose the value of K i.e. the nearest data points. K can be any 

integer. 

Step 3 − For each point in the test data do the following − 

 Calculate the distance between test data and each row of training data with the 

help of any of the method namely: Euclidean, Manhattan or Hamming distance. 

The most commonly used method to calculate distance is Euclidean. 

 Now, based on the distance value, sort them in ascending order. 

 Next, it will choose the top K rows from the sorted array. 

 Now, it will assign a class to the test point based on most frequent class of these 

rows. 

Step 4 − End 

Example : 

The following is an example to understand the concept of K and working of KNN 

algorithm − 

Suppose we have a dataset which can be plotted as follows − 
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Fig 3.8 : A dataset with two sets of plotting 

Now, we need to classify new data point with black dot (at point 60,60) into blue or red 

class. We are assuming K = 3 i.e. it would find three nearest data points. It is shown in 

the next diagram − 

 

Fig 3.9 : Classifying new data point 

We can see in the above diagram the three nearest neighbors of the data point with black 

dot. Among those three, two of them lies in Red class hence the black dot will also be 

assigned in red class. 

Advantages Of KNN :  

 It is very simple algorithm to understand and interpret. 

 It is very useful for nonlinear data because there is no assumption about data in 

this algorithm. 
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 It is a versatile algorithm as we can use it for classification as well as regression. 

 It has relatively high accuracy but there are much better supervised learning 

models than KNN. 

Disadvantages Of KNN : 

 It is computationally a bit expensive algorithm because it stores all the training 

data. 

 High memory storage required as compared to other supervised learning 

algorithms. 

 Prediction is slow in case of big N. 

 It is very sensitive to the scale of data as well as irrelevant features. 

Applications of KNN : 

The following are some of the areas in which KNN can be applied successfully − 

Banking System : KNN can be used in banking system to predict whether an individual is 

fit for loan approval? Does that individual have the characteristics similar to the 

defaulters one? 

Calculating Credit Ratings : KNN algorithms can be used to find an individual’s credit 

rating by comparing with the persons having similar traits. 

Politics : With the help of KNN algorithms, we can classify a potential voter into various 

classes like “Will Vote”, “Will not Vote”, “Will Vote to Party ‘Congress’, “Will Vote to 

Party ‘BJP’. 

Other areas in which KNN algorithm can be used are Speech Recognition, Handwriting 

Detection, Image Recognition and Video Recognition. 

3.1.5 Support Vector Machine : 

The objective of the support vector machine algorithm is to find a hyper plane in an  

N-dimensional space(N — the number of features) that distinctly classifies the data points. 
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To separate the two classes of data points, there are many possible hyper planes that could 

be chosen. Our objective is to find a plane that has the maximum margin, i.e the maximum 

distance between data points of both classes. Maximizing the margin distance provides 

some reinforcement so that future data points can be classified with more confidence. 

Hyper planes and Support Vectors :  

 

Fig 3.10 : Hyper planes in 2D and 3D feature space 

Hyper planes are decision boundaries that help classify the data points. Data points falling 

on either side of the hyper plane can be attributed to different classes. Also, the dimension 

of the hyper plane depends upon the number of features. If the number of input features is 

2, then the hyper plane is just a line. If the number of input features is 3, then the hyper 

plane becomes a two-dimensional plane. It becomes difficult to imagine when the number 

of features exceeds 3. 

 

Fig 3.11 : Support Vectors 
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Support vectors are data points that are closer to the hyper plane and influence the position 

and orientation of the hyper plane. Using these support vectors, we maximize the margin 

of the classifier. Deleting the support vectors will change the position of the hyper plane. 

These are the points that help us build our SVM. 

Advantages of Support Vector Machine (SVM) : 

 

1. Regularization capabilities: SVM has L2 Regularization feature. So, it has good 

generalization capabilities which prevent it from over-fitting. 

 

2. Handles non-linear data efficiently: SVM can efficiently handle non-linear data using 

Kernel trick. 

 

3. Solves both Classification and Regression problems: SVM can be used to solve both 

classification and regression problems. SVM is used for classification problems 

while SVR (Support Vector Regression) is used for regression problems. 

 

4. Stability: A small change to the data does not greatly affect the hyperplane and hence 

the SVM. So the SVM model is stable. 

 

Disadvantages of Support Vector Machine (SVM) : 

 

1. Choosing an appropriate Kernel function is difficult: Choosing an appropriate Kernel 

function (to handle the non-linear data) is not an easy task. It could be tricky and 

complex. In case of using a high dimension Kernel, you might generate too many support 

vectors which reduce the training speed drastically.  

 

2. Extensive memory requirement: Algorithmic complexity and memory requirements of 

SVM are very high. You need a lot of memory since you have to store all the support 

vectors in the memory and this number grows abruptly with the training dataset size. 

 

3. Requires Feature Scaling: One must do feature scaling of variables before applying 

SVM. 
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4. Long training time: SVM takes a long training time on large datasets. 

 

5. Difficult to interpret: SVM model is difficult to understand and interpret by human 

beings unlike Decision Trees. 

Applications of Support Vector Machine(SVM) : 

The use of support vector machine algorithms and its examples are used in many 

technologies which incorporate the use of segregation and distinction. 

The real-life applications it range from image classification to face detection, recognition 

of handwriting and even to bioinformatics. 

It allows the classification and categorization of both inductive and transductive models. 

The support vector machine algorithms make use of training data to segregate different 

types of documents and flies into different categories. 

The segregation done by it is based on the data and score generated by the algorithm and 

then is compared and contrasted to the initial values provided. 

It not only help and provide resourceful predictions but also reduce and remove the total 

and excess amount of redundant information respectively. 

The results acquired by these machine algorithms are universal in nature and can be used 

to compare data obtained from other methods and approaches. 

In a real-world application, understanding and finding the exact accurate class is quite 

difficult and is a highly time-consuming process. 

 

 

https://www.digitalvidya.com/blog/face-recognition-python/
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3.2 IMPLEMENTATION : 

 

 

Fig 3.12 : Architecture of our proposed method 

 

For any model we should provide the dataset as the input and we should preprocess it and 

then we will select the model and measure the accuracy for our model. An algorithm 

which provides high accuracy will be considered as the best algorithm for our model. 

 

3.2.1 Data preprocessing : 

In the data preprocessing we will preprocess the dataset and handle the null values and 

missing values. Data preprocessing is a data mining technique that involves transforming 

raw data into an understandable format. Real-world data is often incomplete, inconsistent, 

and/or lacking in certain behaviors or trends, and is likely to contain many errors. Data 

preprocessing is a proven method of resolving such issues. 

In Real world data are generally incomplete: lacking attribute values, lacking certain 

attributes of interest, or containing only aggregate data. Noisy: containing errors or 

outliers. Inconsistent: containing discrepancies in codes or names. 
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Fig 3.13 : Machine Learning Process  

 

Steps in Data Preprocessing :  

Step 1: importing libraries 

 

  

NumPy : 

 It is a numeric python module which provides fast maths functions for 

calculations. 

 It is used to read data in numpy arrays and for manipulation purpose. 

Pandas : 

 Used to read and write different files. 

 Data manipulation can be done easily with dataframes. 
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Step 2 : importing dataset 

  

 

 

Step 3 : Check out the missing values 

 

 

Step 4 : See the Categorical Values 

 There are no categorical values in our dataset. 

 

Step 5 : Splitting the data-set into Training and Test Set 
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Step 6 : Predicting the Accuracy Score : 

Code for Decision tree : 

  

Code for Random Forest :  
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code for KNN :

 

 
 

code for SVM : 
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3.3 DATA PREPARATION : 

We are considering our dataset from kaggle.com. The following figure shows how our 

dataset looks  : 

Table 3.2 : pulsar star Dataset 

 

 

There are eight attributes in our dataset. The first four are simple statistics obtained from 

the integrated pulse profile (folded profile). This is an array of continuous variables that 

describe a longitude-resolved version of the signal that has been averaged in both time 

and frequency . The remaining four variables are similarly obtained from the DM-SNR 

curve . These are summarised below: 

 

 Mean of the integrated profile 

 Standard deviation of the integrated profile 

 Excess kurtosis of the integrated profile 

 Skewness of the integrated profile 

 Mean of the DM-SNR curve 

 Standard deviation of the DM-SNR curve 

 Excess kurtosis of the DM-SNR curve 

 Skewness of the DM-SNR curve 
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Skewness :   skewness is a measure of the asymmetry of the probability distribution of a 

real-valued random variable about its mean. The skewness value can be positive, zero, 

negative, or undefined. 

Kurtosis : The sharpness of the peak of a frequency-distribution curve. It is a measure of 

the "tailedness" of the probability distribution of a real-valued random variable. 

Like skewness, kurtosis describes the shape of a probability distribution and, like 

skewness, there are different ways of quantifying it for a theoretical distribution and 

corresponding ways of estimating it from a sample from a population. Different measures 

of kurtosis may have different interpretations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Probability_distribution
https://en.wikipedia.org/wiki/Real_number
https://en.wikipedia.org/wiki/Random_variable
https://en.wikipedia.org/wiki/Skewness
https://en.wikipedia.org/wiki/Kurtosis#Interpretation
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CHAPTER 4 

 RESULTS AND DISCUSSION 

Our main goal going into this project was to predict pulsar star using various machine 

learning techniques. We predicted using Decision Tree, Random Forest, K-Nearest 

Neighbour (K-NN), Support Vector Machine (SVM). All of them predicted with better 

results. 

Heat Map for our model : 

 

     

    Fig 4.1 : Heat Map 

AUC and ROC Curves :  

AUC - ROC curve is a performance measurement for classification problem at various 

thresholds settings. ROC is a probability curve and AUC represents degree or measure of 

separability. It tells how much model is capable of distinguishing between classes. 
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For Decision Tree: 

 

 
   AUC and ROC Curves for Decision Tree 

 

For Random Forest : 

 

 
      AUC and ROC Curves for Random Forest 
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For KNN : 

 

 
   AUC and ROC Curves for KNN 

 

For SVM : 

 

    AUC and ROC Curves for SVM 
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In this experiment we have considered four different machine learning algorithms. The 

comparision graph for all those algorithms is shown as below : 

 

Fig 4.2 :Comparision of Accuracy score 

 

 

 

 

 Prediction Output 

 

 

Prediction Output 
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CHAPTER 5 

CONCLUSION 

5.1 CONCLUSION : 

In this project we have proposed methods for detecting the pulsar stars. In this we 

have implemented four machine learning classification algorithms and evaluated on 

various measures. Data visualization is an important skill in applied statistics and 

machine learning. Statistics does indeed focus on quantitative descriptions and 

estimations of data. It provides an important suite of tools for gaining a qualitative 

understanding. This can be helpful when exploring and getting to know a dataset and can 

help with identifying patterns, corrupt data, outliers, and much more. With a little domain 

knowledge, data visualizations can be used to express and demonstrate key relationships 

in plots and charts that are more visceral to yourself and stakeholders than measures of 

association or significance.  

Experimental results determine the adequacy of the designed system with an 

achieved accuracy of more than 0.97 using the K- Nearest Neighbour algorithm. In future, 

the designed system with the used machine learning classification algorithms can be used 

to predict pulsar star effectively and become the helpful tool for astronomers. 

5.2 FEATURE SCOPE : 

  

Test our models in more pulsar star candidate datasets other than HTRU2, like 

HTRU1 and LOTAAS1 described in Lyon 2016.Generate a better dataset, include more 

features that are in the original HTRU2 datasets and key representations of Pulsars and is 

larger and balanced. Use better balancing methods to generate better distributed fake data. 

Use our model predictions to discover actual Pulsar Stars in the universe like previous 

studies did . If pulsar stars can be found based on our predictions, our machine learning 

models are proved to be useful in application. 
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Abstract - A pulsar is an exceptionally polarized pivoting 

neutron star or white smaller person that emits a light 

emission radiation. This radiation can be watched just when 

the light emission is highlighting Earth and is answerable 

for the beat appearance of emanation. To predict these 

pulsar stars we are implementing the model using some 

machine learning algorithms like decision tree, random 

forest, etc. Pulsars are one of the possibilities for the 

wellspring of ultra-high-vitality enormous beams. We have 

tried various models, including decision tree classifier, 

random forest classifier, KNN (k- nearest neighbors), and 

support vector machine to predict pulsar stars, to get high 

accuracy, precision, and recall from all those models. 

Key Words: Machine Learning, Pulsar stars, Neutron 

stars, Decision Tree, Random Forest, Heatmap. 

 

1. INTRODUCTION 

A pulsar is a quickly pivoting neutron star. A neutron star 
is one of the endpoints of the life of a massive star after it 
explodes in a supernova explosion. A neutron star is one of 
the end purposes of the life of a gigantic star after it 
detonates in a supernova blast. This magnetic field is not 
aligned with the rotation axis of the neutron star. To watch 
these beats of radiation at whatever point the attractive 
post is obvious. The beats come at a similar rate as the 
revolution of the neutron star, and, along these lines, seem 
occasional. In spite of, before long, radio repeat impedance 
and fuss can create signals that resemble that of pulsars, 
so it's particularly intriguing to think of an approach to 
characterize among pulsars and radio recurrence 
obstruction or noise. In this paper, we are implementing 
four models to consequently distinguish the presence of 
pulsar stars. The list of capabilities contains mean, 
standard deviation, overabundance kurtosis, and 
skewness of the incorporated profile and mean, standard 
deviation, abundance kurtosis, and skewness of the DM-
SNR bend. In this paper, we are utilizing four machine 
learning models to automatically detect the existence of 
pulsar stars. The feature set contains mean, standard 
deviation, excess kurtosis, and skewness of the integrated 

profile and mean, standard deviation, excess kurtosis, and 
skewness of the DM-SNR curve.  

 In our model we are implementing 4 different 
models, they are decision tree classifier, random forest 
classifier, KNN, and support vector machine to output a 
predicted label, which is either 1 or 0 (Here 1 represents 
the pulsar star and 0 represents non-pulsar star). 

2. RELATED WORK 

One of the challenges experienced during the scans for 

pulsars in the previous fifty years is the investigation 

required for the expanding number of 'competitor' pulsar 

locations emerging from an expanding volume of 

information to be looked at. Our investigation centers 

around understanding this trouble utilizing different AI 

strategies to expand the exactness, accuracy, and review 

for both positive and negative marks on both the first 

dataset and the produced counterfeit dataset. There are a 

couple of prior works that have investigated this issue. In 

this fragment, we talk about the prior work, investigating 

where appropriate. 

In Fifty years of pulsar up-and-comer choice: from basic 

channels to another principled continuous 

characterization approach utilize factual grouping to 

separate 8 new highlights to limit the number of highlights 

without reducing arrangement execution. Every up-and-

comer is a potential recognition of a pulsar signal, which 

displays explicit qualities of intrigue. Precise choices must 

be made. Mix-ups can prompt the expensive misuse of 

telescope time on fake signs, and more regrettable, 

missing legitimate signs altogether. 

Our study expands on arranging dependent on these 8 

highlights separates, while utilizing increasingly refined AI 

models to accomplish higher exactness, accuracy, review, 

explicitness, and furthermore negative exactness with the 

choice tree. 

There have been a few endeavors to illuminate this pulsar 

star applicant choice issue. Eatough et al what's more, 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 06 | June 2020                  www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 6419 
 

Bates et al. utilize Artificial Neural Networks (ANNs) to 

approach the problems[1][2]. Their models are powerful 

somewhat as it were. Past models are unable to balance 

the large datasets. So here we can apply classification 

algorithms. Classification is the process of discovering a 

model that helps in separating the data into multiple 

categorical classes i.e. discrete values.  

3. METHODOLOGY  

In our model, we are implementing supervised learning 
algorithms. The idea of these Algorithms is pretty 
simple. You anticipate the objective class by investigating 
the preparation dataset. Our concern calls for conveying 
grouping calculations. Briefly, the Classification is utilized 
to anticipate the unmitigated names, or it groups the 
information dependent on the prepared set and qualities 
is utilized in ordering properties and utilized in arranging 
the new information. There are numerous order models. 
The Classification models are calculated relapse, choice 
tree, arbitrary woodland, KNN, bolster vector machine. 

Decision Tree: 

A Decision Tree is a straightforward portrayal of ordering 
models. It is a Supervised Machine Learning where the 
information is consistently part as indicated by a specific 
parameter. 

The fundamental goal of utilizing Decision Tree in this 
examination work is the expectation of target class utilizing 
the choice principle taken from earlier information. It uses 
nodes and internodes for prediction and classification. 
Root nodes classify instances with different features. Root 
nodes can have two or more branches while the leaf nodes 
represent classification. In each stage, the Decision tree 
picks every hub by assessing the most elevated data gain 
among all the qualities.  

There are two primary sorts of Decision Trees. Classification 
Trees and Regression Trees. Classification trees belong to 
Truly/NO sorts whereas relapse trees have a place with 
continuous information types.   

The Decision tree is a flowchart which seems like a tree 
structure where an Internal hub addresses feature, and the 
branch addresses a decision rule, and each leaf center point 
addresses the outcome. The most elevated center in the 
decision tree is known as the root center. It makes sense of 
how to fragment dependent on the property estimation. It 
parcels the tree in recursively way call recursive 
apportioning. 

The primary goal of utilizing Decision Tree in this 
examination work is the forecast of the target class 
utilizing the choice principle taken from earlier 
information. It utilizes hubs and buries hubs for the 

expectation and order. Root hubs arrange examples with 
various highlights. Root hubs can have at least two 
branches while the leaf hubs speak to order. In each stage, 
the Decision tree picks every hub by assessing the most 
noteworthy data gain among all the qualities. 

Random Forest: 

The Random Forest is a model comprised of numerous 

choice trees. Instead of averaging the forecast of trees 

(which we could call a "timberland"), this model uses two 

key ideas that give it the name random: 

a) Random inspecting of preparing information 
focuses when building trees. 

b)  Random subsets of highlights thought about while 

parting nodes. 

A random sampling of training data points when building 

trees: 

 When preparing, each tree in an arbitrary 
backwoods gain from an irregular example of the 
information focuses.  

 The examples are drawn with substitution known 
as bootstrapping, which implies that a few 
examples will be utilized on various occasions in a 
solitary tree.  

 At test time, forecasts are made by averaging the 
expectations of every choice tree. 

Random subsets of highlights thought about while parting 

hubs: 

 The other primary idea in the irregular woods is 
that solitary a subset of the considerable number 
of highlights is considered for parting every hub in 
every choice tree. 

 Generally, this is set to sqrt(n_features) for 
arrangement implying that if there are 16 
highlights, at every hub in each tree, just 4 
irregular highlights will be considered for parting 
the hub. 

Irregular backwoods classifier makes a lot of choice trees 
from the haphazardly chosen subset of preparing the set. It 
at that point totals the votes from various choice trees to 
choose the last class of the test object. It is a troupe 
calculation. Ensembled calculations are those which join 
more than one calculations of the same or diverse kind for 
ordering objects. 

 Working procedure of the Random Forest algorithm in our 
model:  
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There are two phases in Random Forest calculation, one is 
irregular woodland creation, the other is to make a forecast 
from the arbitrary timberland classifier made in the 
principal stage. The entire procedure is demonstrated as 
follows: Randomly select "K" highlights from all-out "m" 
highlights where k << m. Among the "K" highlights, figure 
the hub "d" utilizing the best part point. Split the hub into 
little girl hubs utilizing the best split. Repeat the a to c 
ventures until "l" number of hubs has been reached. Build 
timberland by rehashing stages a to d for "n" number 
occasions to make "n" number of trees. Takes the test 
highlights and utilizes the principles of each haphazardly 
made choice tree to anticipate the result and stores the 
anticipated result (target). Calculate the decisions in favor 
of each anticipated objective. Consider the high casted a 
ballot anticipated objective as the last expectation from the 
arbitrary timberland calculation. 

KNN (K- Nearest Neighbors) : 

The k-closest neighbors (KNN) calculation is a 

straightforward, simple to-actualize regulated AI 

calculation that can be utilized to take care of both order 

and relapse issues. It is anything but difficult to execute and 

see, however it has a significant disadvantage of turning 

out to essentially ease back as the size of that information 

being used grows.KNN is a model that groups information 

focuses dependent on the focuses that are generally like it. 

It utilizes test information to make an "informed 

conjecture" on what an unclassified point ought to be 

delegated. In any case, it is for the most part utilized for 

characterization prescient issues in the industry. The 

accompanying two properties would characterize KNN 

well − 

• Lazy learning calculation − KNN is a lethargic 

learning calculation since it doesn't have a particular 

preparing stage and uses all the information for preparing 

while classification. 

• Non-parametric learning calculation – KNN is 

additionally a non-parametric learning calculation since it 

doesn't accept anything about the basic information. 

Working procedure of  KNN algorithm in our model : 

Stage 1 − For executing any calculation, we need a dataset. 
So during the initial step of KNN, we should stack the 
preparation just as test information.  

Stage 2 − Next, we have to pick the estimation of K for 
example the closest information focuses. K can be any 
whole number.  

Stage 3 − For each point in the test information do the 
accompanying −  

 Calculate the separation between test information 
and each line of preparing information with the 
assistance of any of the strategies in particular: 
Euclidean, Manhattan, or Hamming separation. 
The most usually utilized technique to compute 
separation is Euclidean. 

 Now, in light of the separation esteem, sort them 
in rising request.  

 Next, it will pick the top K lines from the arranged 
cluster.  

 Now, it will allow a class to the test point 
dependent on the most continuous class of these 
lines. 

Support Vector Machine: 

SVM can be officially characterized as, “A Support Vector 
Machine (SVM) is a discriminative classifier officially 
characterized by an isolating hyperplane. At the end of the 
day, given named preparing information (managed 
learning), the calculation yields an ideal hyperplane which 
sorts new models. In two dimensional space, this 
hyperplane is a line isolating a plane in two sections were 
in each class lay in either side". 

The learning of the hyperplane in direct SVM is finished by 
changing the issue utilizing some straight variable based 
math. This is the place the bit assumes the job. We have 
utilized the 'RBF' part which is a well-known piece of work 
utilized in different kernelized learning algorithms. 
Specifically, it is regularly utilized to help vector machine 
characterization. 
 

4. IMPLEMENTATION    

The system architecture is as follows: 

 

Fig 1: Architecture of our proposed method 
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For any model, we ought to give the dataset as the 
information and we ought to preprocess it and afterward, 
we will choose the model and measure the exactness for 
our model. A calculation that gives high precision will be 
considered as the best calculation for our model.  

Data Preprocessing: 

In the data preprocessing we will preprocess the dataset 
and handle the null values and missing values. Information 
preprocessing is an information mining method that 
includes changing crude information into a reasonable 
arrangement. Veritable data is now and again divided, 
clashing, and furthermore feeble in explicit practices or 
floats, and is likely going to contain various mix-ups. 
Information preprocessing is a demonstrated technique 
for settling such issues. 

When data is incomplete or inconsistent or noisy then data 
preprocessing is needed. There are so many routes to deal 
with unprocessed data: 

i) Data Cleaning: To overfill the missing values in 
data      by using mean or median or mode or any 
formulae. 

ii)   Data Reduction: In this step, the dataset is altered 
so the results processed by any model will be 
identical but not needed values in the dataset are 
removed. 

iii)   Data Integration: In this step, data is combined 
from various origins if required and 
redundancies are removed too. 

iv) Data Transformation: In this step, operations like 
normalization is performed. 

5. RESULTS AND DISCUSSION  
 
DATASET: 

HTRU2 is a dataset that portrays an example of 
pulsar up-and-comers gathered during the High Time 
Resolution Universe Survey which depicts pulsar 
competitors gathered during the High Time Resolution 
Universe Survey. 

Each applicant in the dataset contains 8 qualities: 
Mean of the coordinated profile, Standard deviation of the 
incorporated profile, Excess kurtosis of the coordinated 
profile, Skewness of the coordinated profile, Mean of the 
DM-SNR bend, Standard deviation of the DM-SNR bend, 
Excess kurtosis of the DM-SNR bend, Skewness of the DM-
SNR bend. 

 

 

Fig 2: Heatmap for our model 

Decision Tree Classifier : 

By using the decision tree classifier the accuracy score is 

as shown  below : 

 

Random Forest Classifier : 

By using the random forest classifier the accuracy 

score is as shown  below : 

 

K- nearest neighbors : 

By using the K-nearest neighbors the accuracy score 

is as shown below : 

 

Support Vector Machine 

 By using the support vector machine the accuracy 

score is as shown below : 
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Fig 3: Accuracy Comparision for different 

algorithms 

An Overview of our Proposed algorithm: 

In our model after using different algorithms and after 

comparing different algorithms accuracy results we are 

proposing K- nearest neighbor algorithm as our proposed 

algorithm. Here KNN plays a precious role in the 

implementation of our application. Because it is the one 

which is providing accurate results with a high accuracy 

score. K-nearest neighbors (KNN) calculation utilizes 

'include likeness' to anticipate the estimations of new 

points which further implies that the new information 

point will be allotted a worth dependent on how intently it 

coordinates the focuses in the preparation set. KNN has 

some advantages. They are: It is a straightforward 

calculation to comprehend and interpret. It is valuable for 

nonlinear information in light of the fact that there is no 

suspicion about information in this algorithm. It is a 

flexible calculation as we can utilize it for an order just as 

relapse. 

6. CONCLUSION 

In this paper, we have executed 4 Machine learning 

models: Decision Tree Classifier, Random Forest Classifier, 

K-Nearest Neighbors, and Support Vector Machine to 

discover the pulsar star competitors. They utilize a 

measurable technique to produce a reasonable dataset to 

test the 4 models. Among these models, KNN plays out the 

best on the all-out precision while different models are 

just marginally more terrible than it. Our models will be 

helpful, and particularly k nearest neighbor, for future 

pulsar star distinguishing proof in the region of 

cosmology. Utilize our model to find genuine Pulsar Stars 

known to mankind as past investigations did. On the off 

chance that pulsar stars can be discovered dependent on 

our forecasts, our models end up being helpful in an 

application.  

7. FUTURE SCOPE 

In the future, by applying different methods and 

techniques it can improve the accuracy score and the 

results can become more accurate. Test our models in 

more pulsar star competitor datasets other than HTRU2 to 

know the results accurately. Generate a superior dataset, 

incorporate more highlights that are in the first HTRU2 

datasets, and key portrayals of Pulsars and is bigger and 

adjusted. Utilize better adjusting techniques to create 

better disseminated counterfeit information. In the event 

that pulsar stars can be discovered dependent on our 

forecasts, our AI models end up being valuable in the 

application. 
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they take immediate action. CNN is a calculation which can take an input picture, assign the 

significance (learnable loads and predispositions) to different perspectives in the picture and 
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CHAPTER 1 

INTRODUCTION 

1.1  INTRODUCTION : 

 

Forests play a vital role in maintaining the Earth’s ecological balance. Unfortunately, the forest fire 

is usually only observed when it has already spread over a large area, making its control and stoppage 

arduous and even impossible at times. The result is irreparable damage to the atmosphere and 

environment, where 30% of CO2 in the atmosphere produced by forest fires. Among other 

consequences of forest fires are long-term disastrous effects such as impacts on local weather patterns, 

global warming and extinction of rare species of the flora and fauna. 

Forest is one of the major wealth of our country. Forests provide enormous material goods and 

environmental services. They are useful for industry as well as rural economic growth. Forests provide 

timber, resins, rubber, food items, medicines etc. Forests also provide best environmental service to 

the world. The trees in the forests produce oxygen by photosynthesis, which reduces global warming. 

Forests absorb carbon dioxide which is a raw material for photosynthesis. Forests prevents soil erosion, 

absorb toxic gases. Forests are the homes for wild animals. At the same time, when the forest is under 

fire it emits lot of carbon dioxide leads to climate change and global warming. So the forest fire has to 

be detected at earlier stage. Forests are vast remote abandoned areas, full of highly combustible material 

with dry leaves and branches to the Earth surface composites, where these are perfect to act as a fuel 

source for fire ignition and later fire stages. The fire ignition may be caused through human actions or 

by natural reasons. The initial stage of ignition is normally referred to as “surface fire” stage. This may 

then lead to feeding the fire flame, thus becoming “crown fire.” Mostly, at this stage, the fire becomes 

uncontrollable, and the damage to the landscape may become excessive and could last for a very long 

time depending on prevailing weather conditions and the terrain. Due to isolation, inaccessibility, tough 

weather, shortage of frontier staff, the early finding of forest fire is a difficult task. Nowadays, the 

conventional fire detection methods are used for detection. The digital camera and content based video 

processing technologies are used to implement the CNN fire detection. The characteristic feature like 

fire, motion and geometry are used in CNN based fire detection systems The training set uses a 

physically segmented fire set to recognize the colour pixels in a fire. Chromatic features and some 

dynamic features are used to extract the fire from video sequences. In, the flames are detected by taking 

the input from video sequence captured by a camera. 
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Forest fire detection systems are gaining a lot of attention because of the continual threat from fire 

to both economic properties and public safety. Hundreds of millions of hectares are destroyed by 

wildfires each year and over 200,000 forest fires happen every year in the world. Forest fires destroy a 

total area of 3.5 to 4.5 million km2. Increase in forest fires in forest areas around the world has resulted 

in an increased motivation for developing fire warning systems for the early detection of wildfires. 

Sensor technology has been widely used in fire detection, usually depending on sensing physical 

parameters such as changes in pressure, humidity, and temperature, as well as chemical parameters 

such as carbon dioxide, carbon monoxide, and nitrogen dioxide. However, it is hard to apply these 

systems in large open areas for a variety of reasons such as high cost, energy usage by the sensors, and 

the necessary proximity of the sensor to the fire for accurate sensing resulting in physical damage to 

the sensors . In addition, sensor methods have a high false alarms rate and their response time is quite 

big. 

With the rapid development of digital camera technology and image processing technology, the 

flame detection method based on computer vision system has gradually replaced the traditional method 

and has become an important trend. Due to the complex background and large space of the forest fire 

image, certain difficulties are brought to the forest fire identification process, especially in the feature 

selection process, there are often some blind operations. Applying the convolutional neural network 

(CNN) technology to image recognition can avoid the blindness and randomness to a large extent in 

the feature extraction process, and theoretically extract deeper features, which can greatly improve the 

accuracy of flame image recognition. CNN technology has been applied to fire image recognition by 

many researchers. 

 The logistic regression and support vector machine to classify the images in the output 

classification layer of the CNN for forest fire detection. The experiments show that the accuracy of the 

forest fire detection algorithm based on deep learning has exceeded than that of traditional algorithm. 

The block detection method to pre-process the video fast on forest fire image, which greatly reduced 

the running time of the whole system. This method uses graphics processing unit (GPU) to accelerate 

the texture analysis and improves the real-time performance of the system. There are some designed 

different network models to identify the forest fire image in the case of different forest fire backgrounds 

at night and during the day, and mainly analyse the performance of the network under different 

parameters. The experimental results show that the CNN-based forest fire flame recognition method 
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has prominent advantages compared with the traditional image processing-based flame detection 

method. CNN method for detecting fires in video. Tested on real video sequences, the proposed method 

achieves better classification performance than other related traditional video forest fire detection 

methods. The applied a convolutional 3D (C3D) network that can extract temporal features to forest 

fire detection. The experimental results show that trained networks distinguish wildfires from other 

objects clearly. 

These scholars have made certain contributions to the identification of forest fires and achieved 

good recognition results. However, in these studies, most of the original images were directly input to 

the CNN to accomplish the training. Due to the complex background and various forms of the original 

forest fire image, these non-flame features will be fully learned during the training process, which 

makes the network generalization performance very poor. Due to the above factors, conventional image 

processing techniques and CNN methods are combined. Firstly, the candidate flame area of fire is 

segmented, and then the CNN is used to complete the recognition of fire flames. In the pooling process 

of CNN, an adaptive pooling method is introduced. 

1.2 OBJECTIVES OF THE PROJECT : 

 

 The main objective of the project is to detecting the fires present in the forest. Here, input for 

the project is images.  

 The main use of this model is early flame detection during surveillance to avoid huge fire 

disasters 

 If the image is having any forest with fire image then that image is recognized and the 

corresponding result values for the image gets retrieved. 

  Else if there is no fire image then a prompt like there is no fire detected is displayed. 

 The CNN model take the image as input and detect whether the fire was occurred or not. 
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1.3 PROBLEM STATEMENT : 

 There are numerous motivating factors for the use of an image processing based method of fire 

detection. The first factor is the rapid development of digital camera technology, which has resulted 

in a rapid increase in image quality and decreased cost of the cameras. The second factor is that 

digital cameras can cover large areas with excellent results. Third, the response time of image 

processing models is better than that of existing sensor models. Finally, the overall cost of image 

processing systems is lower than existing systems. 

 The previous algorithm ANN gives the output with less accuracy score. Only assigning the 

labels was done in previous model.Considering the limitations of traditional hand engineering 

methods, we extensively studied deep learning (DL) architectures for this problem and propose a 

cost-effective CNN framework for flame detection in CCTV surveillance images. Our framework 

avoids the tedious and time consuming process of feature engineering and automatically learns rich 

features from raw fire data. Inspired from transfer learning strategies, we trained and fine-tuned a 

model with architecture similar to Google Net for fire detection, which successfully dominated 

traditional fire detection schemes. 
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CHAPTER 2 

LITERATURE REVIEW 

 

Jorge Moragues, Ignacio Bosch, Luis Vergara, This paper describes a scheme for automatic forest 

surveillance. An absolute system for forest fire detection is firstly presented although we focus on infrared 

image processing. Each infrared image corelated to a pixel matrix and each pixel is related with a resolution 

cell which is located by means of its azimuth and range coordinates. First estimation the difficulty of 

automatic alarms detection, possibly to decide the presence of fire, in one resolution cell, once the energy 

level of the pixel in test reaches a particular threshold. If the statistic distribution of the noise is well known, 

the threshold can be used to satisfy a desired probability of false alarm (PFA), getting a probability of 

detection (PD) that depends on the signal to noise ratio (SNR). The captured images are processed by pixel 

to pixel. The invented scheme based on infrared image processing performs early detection of any fire 

threat. With the goal of finding the presence or absence of fire, in the algorithms implements the fusion of 

diverse detectors which exploit different anticipated features of a real fire, like tenacity and increase. 

Theoretical results and practical stimulations are conforming to control of the system related with 

probability of false alarm. Probability of detection (PD) is dependent on signal to noise ratio (SNR) is also 

calculated. We can take benefit of this extra statistics about infrared background noise to increase the SNR 

using a noise predictor. The estimated level may be subtracted from the pixel under test, thus improving 

SNR. Note that if we improve the SNR we get a better PD for a given PFA. The scheme based on infrared 

image processing performs early detection of any fire threat. With the purpose of determining the presence 

or absence of fire, the suggested algorithms execute the fusion of diverse detectors which exploit different 

predictable features of a real fire, like determination and increase. Theoretical results and practical 

simulations are presented to conform the control of the system related to probability of false alarm (PFA). 

Possibility of detection (PD) dependence on signal to noise ratio (SNR) is also estimated.[1] 

 J. Xiao, Jie Li, Junguo Zhang,  Certain fire automatic monitoring alarm and control functions are 

required in modern forest fire prevention facilities because of the characteristics of sudden, stochastic in 

forest fire, which make it difficult to fulfil the real-time monitoring. In recent years, the remote monitoring 

system based on network video camera provides reliable technical support for the real-time monitoring. It 

is comprised of monitoring management command center, wireless transmission, vidicon, lens, and 

console control and power supply system. The fire identification with the digital image processing can 

greatly improve the technological content and the automation level of the fire detection system. In the light 

of the difficult of monitoring forest fire, the design plan and practical application of establishing the fire 

monitoring system founded on digital image facts are invented. The system is based on the continuous 
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image captured by CCD camera. The configuration features, dynamic features and color information of 

that interesting region of fire with an application of the digital image processing algorithm, and then to 

recognize the fire cause according to the attained features. The experimental output show that the system 

can accurately identify and confirm the fire C. [2] 

Yuan , In this paper, an unmanned aerial vehicle (UAV) based forest fire detection and tracking 

method is proposed. Firstly, A UAV-based forest fire detection and tracking system is presented first. Most 

of the early researches detect fire by videos, and then researchers gradually use cameras to do fire detection 

in the real situation. Vision-based fire detection usually makes use of three dominant features of fire: color, 

motion, and geometry. Variety of vision-based methods primarily depends on image processing 

algorithms. In order to achieve the goals of automatic forest fire detection and tracking, this paper conducts 

a preliminary research on developing a set of image processing algorithms that is capable of effectively 

detecting and tracking forest fire. The basic idea of the proposed method is to adopt the channel “a” in Lab 

colour model to extract firepixels by making use of chromatic features of fire. [3] 

Wen-Bing Hang, Jim-wen peg , Fire flame detection is an important issue because it closely related 

to every people's safety and property. The frequently used flame detection methods are based on particle 

sampling, temperature sampling, and air transparency testing, to the traditional ultraviolet and infrared 

flame detectors. However, most of these detectors suffer from some serious problems. They require a close 

proximity to the flame. In this paper, a new visual real-time flame detection method is proposed based on, 

machine vision techniques and the theory of chromatics to meet the above requirements. The intuitive HSI 

colour model is chosen to describe flame features extracted from a set of flame images. The colour 

separation method is applied to roughly segment regions with fire-like colours based on the extracted flame 

features. Then, the image difference method and the invented colour masking technique based on 

chromatics are used to remove spurious fire-like regions, such as objects with similar fire colours or areas 

reflected from fire flames. They have developed the rules for brighter and darker environments. After 

segmenting the fire region based on HSI rules the lower intensity and lower saturation pixels are removed 

to avoid fire aliases (fire like region). They also formed a metric based on binary counter difference images 

to measure the burning degree of fire flames such as no fire, small, medium, and big fires. Their result 

includes false positives and false negatives. But there is no way to reduce the false positives and false 

negatives by changing their threshold value. The experimental results show that the proposed method can 

achieve approximately 97% detection rate on average with thirty frames per second. In addition, the 

method can recognize fire flames within one second from the test videos, which seems very promising. [4] 

Turgay, Hasan Demirel , In this paper, a rule-based generic colour model for flame pixel 

classification is proposed. The proposed method is use the yCbCr colour space to construct a generic 
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chrominance method for flame pixel classification. In addition to translating the rules developed in the 

RGB and normalized Rgb to YCbCr colour space, new rules are developed in YCbCr colour space which 

further alleviate the harmful effects of changing illumination and improves detection performance. The 

flame pixel classification rates of the proposed system with new rules and new generic chrominance model 

is compared with the previously introduced flame pixel classification model. This method segments the 

flame region except the flame center. But this proposed model gives 99.0% correct flame pixel 

classification rate with a method classifies fix pixels only based on colour information. 31.5% false alarm 

rate. This is a significant improvement over other method used in the literature. [5] 

J. Zhao, Z. Zhang, S. Han, Z. Yuan , Different with the other kinds of fire surveillances, forest fire 

monitoring has its own properties. The cameras are placed on the top of mountains, and they are not stable 

because of wind. Focal length of the cameras is changeable, and the size of objects in recorded images is 

not constant. Most of the researched papers based on detection of fire detection. All of them have caused 

a great deal of problem for vision based fire detection, therefore it is necessary to specially study the case 

of forest fire recognition. In this proposed forest fire detection algorithm considers static and dynamic 

features subsequently. Support vector machine (SVM) trained with static features of the extracted from 

Gaussian mixture model was used. Fire was detected with good success but still had a problem with false 

positives when red objects are on the analysed image. [6] 

 T.Qiu ,Y.Yan, G.Lu , several method for edge-detection have been used to assess their success in 

flame edge identification. Despite the adjustment of many parameters in the use of this methods. Edges 

take out from non-trivial images are frequently inhibited by fragmentation, denotation that the edge curves 

are not connected, edge segments are false edges that do not resemble to notable phenomena in the image 

are shown. It is desirable to develop an edge detection method for flame and fire image processing. [7] 

D.Y. Chino, L.P. Avalhais, A.J. Traina , Emergency situations can cause economic losses, 

environmental disasters or serious damage to human life Existing solutions are based on ultraviolet and 

infrared sensors, and usually explore the chemical properties of fire and smoke in particle sampling. In this 

proposed method to detect fire in images captured by camera, without information, using visual features 

extracted from the captured images. To overcome the problems a fore mentioned, we propose a new 

method to detect fire in still images that is based on the combination of two approaches: pixelcolour 

classification and texture classification. The use of fire traces present particular textures that permit to 

differentiate between actual fire and fired regions. Even the information present in the images, it is possible 

to get a high accuracy level in the detection. The main contribution of this paper is BoW Fire (Best of both 

Worlds Fire detection), a novel method to detect fire in still images. By merging colour and texture 

information, our method showed to be effective in detecting true-positive regions of fire in real-scenario 
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images, while discarding a considerable quantity of falsepositives. Our method uses fewer parameters than 

former works, what leads to a more intuitive process of fine tuning the automated detection. [8] 

K.Angayarkkani, N. Radhakrishnan , Forest fires are a chief environmental concern, causing economic 

and ecological damage while endangering human lives across the world. In this paper presents an system 

to detect the presence of forest fires in the forest using Artificial Neural Network(ANN). The digital images 

of the forest fire are converted from RGB to XYZ color space and then segmented by using anisotropic 

diffusion to identify the fire zones. Radial Basis Function Neural Network is used in the design of the 

intelligent system, the color space values of the segmented fire regions.  [9] 

T.celik, H.demirel, H.ozkaramanli , An algorithm is proposed which combines color information 

of fire with temporal changes in video sequences. Number of rules using normalized value in order to avoid 

the effect of changing illumination. In this method statistical analysis is carried out in rg, rb and gb planes.in 

each plane lines are used to specify a triangular region representing the region of interest for this pixel. A 

pixel is declared as fire pixel if it falls in to the triangular region of rg, rb and gb planes. The normalized 

RGB color space overcome the effects of variation in illumination to extent further improvement can be 

achieves by YCbCr color space with separate illumination from chrominance. [10] 

The literature survey has helped to concludes that most of the exploration was about identifying 

the fired region and a very few researchers were concentrating in the hotspot identification. Though color 

segmentation has been used to fire regions, computational techniques using various color space conversion 

and implementing different computational algorithms are rare and nearly not available. Present study 

utilizes the lacuna and attempted to exploit the color space conversion, segmentation and hotspot 

identification using different computational techniques and providing a comparative performance analysis 

for studying forest fire regions. Methodology to carry out such novel approach, customization of 

mathematical methods and implementation of algorithms of such techniques on spatial data (satellite image 

data) to detect and delineate regions of forest fire.  
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       CHAPTER 3 

PROPOSED METHOD 

 

3.1 METHODOLOGY: 

The proposed framework balances the fire detection accuracy and computational complexity as 

well as reduces the number of false warnings compared to state-of-the-art fire detection schemes. Hence, 

our scheme is more suitable for early flame detection during surveillance to avoid huge fire disasters. 

The methodology we used in our model is image classification. For this we used Convolution 

Neural Networks (CNNs). In neural networks, Convolutional neural network (ConvNets or CNNs) is one 

of the main categories to do images recognition, images classifications. Objects detections, recognition 

faces etc., are some of the areas where CNNs are widely used. 

 

 

Image classification - assigning pixels in the image to categories or classes of interest .Image 

classification is a process of mapping numbers to symbols. In order to classify a set of data into different 

classes or categories, the relationship between the data and the classes into which they are classified must 

be well understood. To achieve this by computer, the computer must be trained. Training is key to the 

success of classification .Classification techniques were originally developed out of research in Pattern 

Recognition field . Image classification is a supervised learning problem: define a set of target classes 

(objects to identify in images), and train a model to recognize them using labeled example photos. Early 

computer vision models relied on raw pixel data as the input to the model. However, a raw pixel data alone 

doesn't provide a sufficiently stable representation to encompass the myriad variations of an object as 

captured in an image. The position of the object, background behind the object, ambient lighting, camera 

angle, and camera focus all can produce fluctuation in raw pixel data; these differences are significant 

enough that they cannot be corrected for by taking weighted averages of pixel RGB values. 
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Fig:1 Architecture of CNN 

 

3.1.1 Convolution Neural Network: 

 A convolutional neural network (CNN or ConvNet) is one of the most popular algorithms for deep 

learning, a type of machine learning in which a model learns to perform classification tasks directly 

from images, video, text, or sound. 

 CNNs are particularly useful for finding patterns in images to recognize objects, faces, and scenes. 

They learn directly from image data, using patterns to classify images and eliminating the need for 

manual feature extraction. 

 Applications that call for object recognition and computer vision — such as self- driving cars and 

face recognition— rely heavily on CNNs. Depending on your application, you can build a CNN 

from scratch, or use a pertained model with your data set 

 Using CNNs for deep learning has become increasingly popular due to three important factors: 

 CNNs eliminate the need for manual feature extraction—the features are learned directly by the 

CNN. 

 CNNs produce state-of-the-art recognition results. 

 CNNs can be retrained for new recognition tasks, enabling you to build on preexisting networks. 

 A convolutional neural network can have tens or hundreds of layers that each learn to detect different 

features of an image. Filters are applied to each training image at different resolutions, and the output 
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of each convolved image is used as the input to the next layer. The filters can start as very simple 

features, such as brightness and edges, and increase in complexity to features that uniquely define 

the object. 

 

 Convolution neural network algorithm is a multilayer perceptron that is the special design for 

identification of two-dimensional image information. In addition, in a deep network architecture the 

convolution layer and sample layer can have multiple.  

 CNN is not as restricted Boltzmann machine, need to be before and after the layer of neurons in the 

adjacent layer for all connections, convolution neural network algorithms, each neuron don't need to 

do feel global image, just feel the local area of the image.  

 In addition, each neuron parameter is set to the same, namely, the sharing of weights, namely each 

neuron with the same convolution kernels to de-convolution image.  

 In depth, deep learning models used to find vast number of neurons. Deep learning algorithms learn 

more about the image as it goes through each neural network layer.  

 For classifying Neural Network is used and it  is a framework for many machine learning algorithms. 

Neural networks consist of vector of weights (W) and the bias (B) 

 In deep learning, convolutional neural network (CNN) is a class of deep neural network mostly used 

for analyzing visual images. 

 It consists of an input layer and output layer as well as multiple hidden layers. Every layer is made 

up of group of neurons and each layer is fully connected to all neurons of its previous layer.  

 The output layer is responsible for prediction of output.  

 The convolutional layer takes an image as input, and produces a set of feature maps as output. The 

input image can contain multiple channels such as color, value which means that the convolutional 

layer perform a mapping from 3D volume to another 3D volume. 3D volumes considered are width, 

height, depth. 

 The CNN have two components:  

1) Feature extraction part: features are detected when network performs a series of convolutional and 

pooling operation.  

2) Classification part: extracted features are given to fully connected layer which acts as classifier. 

The key technology of CNN is the local receptive field, sharing of weights, sub sampling by time or space, 

so as to extract feature and reduce the size of the training parameters. The advantage of CNN algorithm is 

that to avoid the explicit feature extraction, and implicitly to learn from the training data .The same neuron 

weights on the surface of the feature mapping, thus network can learn parallel, reduce the complexity of 
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the network Adopting sub sampling structure by time or space, can achieve some degree of robustness, 

scale and deformation displacement .Input information and network topology can be a very good match, 

It has unique advantages in image processing. CNN consists of four layers: convolutional layer, activation 

layer, pooling layer and fully connected. Convolutional layer allows extracting visual features from an 

image in small amounts. Pooling is used to reduce the number of neurons from previous convolutional 

layer but maintaining the important information. Activation layer passes a value through a function which 

compresses values into range. Fully connected layer connects a neuron from one layer to every neuron in 

another layer. As CNN classifies each neuron in depth, so it provides more accuracy.   

Building the CNN consists of : 

 1. Convolution Layer 

 2. Pooling 

 3. Flattening 

 

3.1.1.1 Convolution: 

 The convolutional layer is the core building block of a CNN. It convolve the input and pass its 

result to the next layer.  

 In convolution operation input image is convolved with the Feature detector or filter to form a 

feature map. 

 The filter is smaller than the 

 The filter is smaller than the input data and the type of multiplication applied between a filter-

sized patch of the input and the filter is a dot product. 

 By applying convolution the size of the image is reduced but still the important features are 

extracted. 

 
 

   Fig :2 Convolution Layer 
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3.1.1.2 Pooling Layer: 

Pooling layer function is to progressively reduce the spatial size of the representation or reduce the amount 

of parameters and computation in the network. Pooling layer operates on each feature map independently. 

The approaches used in pooling are: 

 Max Pooling 

 Mean Pooling 

 Sum Pooling 

 
  

Fig : 3 Pooling 

3.1.1.3Flattening: 

 In flattening multi dimensional pooled feature map is converted into single dimension. 

 Each feature is formed as a single neuron. 

 We flatten the output of the convolutional layers to create a single long feature vector. 

 And it is connected to the final classification model, which is called a  fully-connected layer.  

 In other words, we put all the pixel data in one line and make connections with the final layer. 

 
 

    Fig : 4   Flattening Layer 
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3.1.1.4 Fully Connected Layer: 

Neurons in the fully connected layer have full connections to all activations in the previous layer. In this the 

output obtained from max pooling is converted to one dimensional array and that should be the input layer 

and the process continues same as ANN model. 

We choose deep learning techniques for image classification rather than machine learning techniques 

because by using deep learning techniques like CNN, RNN we can avoid over fitting. Accuracy is also 

more for large datasets when compared with ML techniques. Accuracy is increased when we increase the 

number of epochs. The two activation functions used in this project are relu and softmax.  

 
    Fig : 5 Fully Connected Layer 

Relu : 

Relu is a type of activation function. It is most commonly used function in neural networks, especially in 

CNN’s. Mathematically it is defined as y=max(0,x).Rectified Linear Unit transform function only 

activates a node if the input is above a certain quantity, while the input is below zero, the output is zero, 

but when the input rises above a certain threshold, it has a linear relationship with the dependent variable. 

Relu is important because it does not saturate and the gradient is always high if the neuron activates. As 

long as it is not a dead neuron, successive updates are fairly effective. Relu is also very quick to evaluate. 
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    Fig : 6 Relu activation Function 

 

Softmax: 

The softmax activation function is used in neural networks when we want to build a multiclass classifier 

which solves the problem of assigning an instance to one class when the number of possible classes is 

larger than two. Generally, this function is used as output function of the last layer in neural networks. It 

is also known as softargmax or normalized exponential function. Softmax function calculates the 

probabilities distribution of the event over ‘n’ different events. In general way of saying, this function will 

calculate the probabilities of each target class over all possible target classes. Later the calculated 

probabilities will be helpful for determining the target class for the given inputs. 

The main advantage of using Softmax is the output probabilities range. The range will 0 to 1, and the sum 

of all the probabilities will be equal to one. If the softmax function used for multi-classification model it 

returns the probabilities of each class and the target class will have the high probability. 

The formula computes the exponential (e-power) of the given input value and the sum of exponential 

values of all the values in the inputs. Then the ratio of the exponential of the input value and the sum of 

exponential values is the output of the softmax function. 

Example: How CNN identifies the given image is x or o? 

                  

     

Fig : 7 Softmax Input Image  
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Step -1: Internally the given image is stored in the form of pixels 

 

                                                               

                                                

 

 

 

 

 

                      

   Fig : 8  Image of letter X in matrix form 

Step -2: ConvNets matches the pieces of the image 

 

         
         
         
         
         
              
          
         
         

 

           Fig : 9  Convnet Matches the image 
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Step -3 : Features matches the pieces of code 

 

1  -1  -1 

-1 1  -1 

-1  -1   1 

                                                                     

    Fig : 10  Feature maps 

Applying Convolutions for each piece of the image : 

 

 

                      

 
 

 

 

 

   Fig : 11 Convolution layer for piece of image 
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Each piece of the image is multiplied with its corresponding feature maps: 

 

 

   Fig : 12  Applying Feature Maps to entire image 

 

 

Step4 Pooling for single convolution layer 

 

          

 
 

         
 
 
     Fig : 13 Max pooling 
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Max pooling for entire image: 
 

 

    Fig : 14 Pooling for entire image 

 

Step - 5 : Applying relu activation function  

     
   Fig : 15 Relu Activation function   

       

It replaces the negative values to zero’s and positive values cannot be changed. 
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Step -6: Converting the final output into single dimensional array 
 
 

 

Fig :16  Flattening 

 

Step -7: Based on the feature values it predicts the output. 

 

Fig :17 Final output prediction as X 
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3.2 IMPLEMENTATION: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Fig :18   Architecture for Forest Fire Detection 

 

 

The convolutional neural network (CNN) would be developed using the following steps:  

i. Data Collection                – image dataset  

ii. Data pre-processing         – augment, standardize and split the images to a training   and testing 

dataset  

iii. Training the CNN model – using the training dataset  

iv. Testing the CNN model   – using the testing dataset 
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3.2.1 Data Collection: 

Thousands of images are required to train the CNN effectively thus the size of the training dataset will be 

crucial because one of the characteristics of deep learning is its ability to perform well when trained with 

large data sets. The bird images were obtained from public sources like Google’s Open Image, kaggle.The 

image files collected were in JPG or PNG image format. 

3.2.2 Data Preprocessing: 

3.2.2.1 Standardization: 

The images were transformed to the same size i.e. 128px by 128px and converted to the same image format 

i.e. JPG. 

3.2.2.2 Folder Structure: 

Approximately 80% of the images formed the training dataset and the remaining 20% formed the 

validation dataset. The images collected were put into the respective dataset folder and subfolders 

corresponding to the species name. The subfolder name defined the label that would be applied to each 

image. 

 

3.2.3 Training the model: 

Step1: Importing the libraries 

import numpy as np  

import pandas as pd  

- Numpy package is used to perform numerical computations. 

- Pandas package is used for data manipulation and analysis. 

from keras.preprocessing.image import ImageDataGenerator, load_img 

from keras.utils import to_categorical 

- ImageDataGenerator generates the batches of tensor image data with real time data 

augmentation. 

- to_categorical is used to convert a class vector to binary class matrix. 

- Keras is a tensorflow’s high level API for building and training deep neural network 

models. 

 

from sklearn.model_selection import train_test_split 

- Split arrays or matrices into random train and test subsets. 

import matplotlib.pyplot as plt 

import random 
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- Matplotlib is used for visualization such as plotting graphs. 

- Random is used to generate or manipulate random numbers. 

 

Step2: Initializing the output image pixels 

FAST_RUN = False 

IMAGE_WIDTH=128 

IMAGE_HEIGHT=128 

IMAGE_SIZE=(IMAGE_WIDTH, IMAGE_HEIGHT) 

IMAGE_CHANNELS=3 # RGB color 

 

Step3: Initializing the CNN model 

from keras.models import Sequential 

from keras.layers import Conv2D, MaxPooling2D, Dropout, Flatten, Dense, Activation, 

BatchNormalization 

model = Sequential() 

- Sequential is used for creating a model. 

- Batch normalization is a technique designed to automatically standardize the inputs to a 

layer in a deep learning neural network. 

 

 

Step4: Applying the layers for different feature detectors 

Feature detectors: 32 

model.add(Conv2D(32, (3, 3), activation='relu', input_shape=(IMAGE_WIDTH, 

IMAGE_HEIGHT, IMAGE_CHANNELS))) 

model.add(BatchNormalization()) 

model.add(MaxPooling2D(pool_size=(2, 2))) 

model.add(Dropout(0.25)) 

- conv2D creates a convolution kernel that is convolved with the layer input to produce a 

tensor of outputs. Here we are passing the filter size as 128 and giving 32 and we are giving 

input image in 3*3 matrix.Batch normalization is a technique used to standardize the inputs. 

- Maxpooling is used to reduce the dimensionality of an image. 

- Dropout is used to prevent our neural network from overfitting 

Feature detectors: 64 
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model.add(Conv2D(64, (3, 3), activation='relu')) 

model.add(BatchNormalization()) 

model.add(MaxPooling2D(pool_size=(2, 2))) 

model.add(Dropout(0.25)) 

Feature detectors: 128 

model.add(Conv2D(32, (3, 3), activation='relu')) 

model.add(BatchNormalization()) 

model.add(MaxPooling2D(pool_size=(2, 2))) 

model.add(Dropout(0.50)) 

model.add(Flatten()) 

model.add(Dense(64, activation='relu')) 

model.add(BatchNormalization()) 

model.add(Dropout(0.5)) 

model.add(Dense(2, activation='softmax')) 

 

Step5: Compiling the CNN model 

            model.compile(loss='categorical_crossentropy', optimizer='rmsprop', metrics=['accuracy']) 

Step6: Applying transformations to the image 

train_datagen = ImageDataGenerator( 

    rotation_range=15, 

    rescale=1./255, 

    shear_range=0.1, 

    zoom_range=0.2, 

    horizontal_flip=True, 

    width_shift_range=0.1, 

    height_shift_range=0.1) 

test_datagen = ImageDataGenerator(rescale=1./255) 

- ImageDataGenerator loads the image by considering all transformations of an image. 

 

Step7: Initializing the training and test datasets 

x_train=train_datagen.flow_from_directory(r'C:\Users\pandu\Desktop\data\training_set',target_siz

e=(64,64),batch_size=32,class_mode='binary') 
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x_test=test_datagen.flow_from_directory(r'C:\Users\pandu\Desktop\data\test_set',target_size=(64,

64),batch_size=32,class_mode='binary') 

- Train_datagen  is used to read the images from a big numpy array and folders containing 

images. 

- Test_datagen  is used to read the images from a big numpy array and folders containing 

images. 

print(x_train.class_indices) 

Step8: Fitting the model 

model.fit_generator(x_train,samples_per_epoch=262,epochs=2,validation_data=x_test,nb_val_sa

mples=38) 

- One Epoch means an ENTIRE dataset is passed forward and backward through the neural 

network only ONCE. 

       model.save(“fire.h5") 

- Saving the file with .h5 extension. 

To predict the label: 

from keras.models import load_model 

import numpy as np 

import cv2 

model=load_model('fire.h5')            

model.compile(optimizer='adam',loss='categorical_crossentropy',metrics=['accuracy']) 

- Load_model is used to load a model  via save_model. 

- Cv2 is a module used to open an image in GUI. 

   from skimage.transform import resize 

def detect(frame): 

    try: 

        img=resize(frame,(64,64)) 

        img=np.expand_dims(img,axis=0) 

        if(np.max(img)>1): 

            img=img/255.0 

        prediction=model.predict(img) 

        print(prediction) 

        prediction_class=model.predict_classes(img) 

        print(prediction_class) 
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    except AttributeError: 

        print("Shape not found") 

- Skimage is used to perform basic image manipulations. 

- In this first we are resizing the given image into 128*128 . 

   from matplotlib.pyplot import * 

 

#To read the image 

frame=cv2.imread(r'C:\Users\pandu\Desktop\data\test_set\fire\images (13).jpg') 

imshow(frame) 

data=detect(frame) 

3.2.4 Testing the model: 

import numpy as np 

from keras.preprocessing import image 

 

from tkinter import * 

from PIL import ImageTk, Image 

from tkinter import filedialog 

import os 

- tkinter is a python de-facto standard GUI Package. 
- The ImageTk module contains support to create and modify Tkinter BitmapImage and 

PhotoImage objects from PIL images. 

- Filedialog is used to choose a file. 
 

from keras.models import load_model 

classifier = load_model('Fire.h5') 

classifier.compile(optimizer = 'adam', loss = 'binary_crossentropy', metrics = ['accuracy']) 

root = Tk() 

root.geometry("550x300+300+150") 

root.resizable(width=True, height=True) 

 

def openfn(): 

    filename = filedialog.askopenfilename(title='open') 

    return filename 

- Root=tk() creates the window 
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- Root.geometry method is used to set dimensions of the tkinter window. 

- Root.resizeable changes the window size as per user requirement. 

- Adam combines the best properties of the AdaGrad and RMSProp algorithms to provide  an 

optimization algorithm that can handle sparse gradients on noisy problems. 

 

 

def open_img(): 

    x = openfn() 

    test_image = image.load_img(x, target_size = (64, 64)) 

    test_image = image.img_to_array(test_image) 

    test_image = np.expand_dims(test_image, axis = 0) 

    result = classifier.predict_classes(test_image) 

    print(result)  

    index=["Fire Occur","Normal Forest"] 

    label = Label( root, text="Prediction : "+index[result[0][0]]) 

- Load_img loads the image with respective size. 

- Img_to_Array converts the given image into array of pixels. 

 

    label.pack() 

    img = Image.open(x) 

    img = img.resize((250, 250), Image.ANTIALIAS) 

    img = ImageTk.PhotoImage(img) 

    panel = Label(root, image=img) 

    panel.image = img 

    panel.pack() 

 

btn = Button(root, text='open image', command=open_img).pack() 

 

root.mainloop() 

- The ImageTk module contains support to create and modify Tkinter BitmapImage and 

PhotoImage objects from PIL images. 
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3.3 DATA PREPARATION: 

The dataset consists of training and test sets. The training data set is the general term for the samples used 

to create the model, while the test set is used to qualify  performance. In our dataset 70% images for training 

the model and remaining 20% for testing the model. Perhaps traditionally the dataset used to evaluate the 

final model performance is called the test set. The total images in the training set are 1010 and in test set 

are 1200 with 2 classes. 

The image classes that are used in our model are :  

1.Forest with fire  

2.Forest without fire 

and these classes are labelled as following: 
 
0-Fire occured 

 1-Fire Not occured 
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CHAPTER 4 

RESULTS AND DISCUSSION 

4.1 RESULT: 

Confusion Matrix: 

A confusion matrix is a summary of prediction results on a classification problem. The number of 

correct and incorrect predictions are summarized with count values and broken down by each class. 

This is the key to the confusion matrix. The confusion matrix shows the ways in which your 

classification model is confused when it makes predictions. It gives us insight not only into the errors 

being made by a classifier but more importantly the types of errors that are being made. 

 

import numpy as np 

from sklearn.metrics import multilabel_confusion_matrix 

y_target = [0,1,2,3]  

y_predicted = [0,1,2,3 ] 

cm=multilabel_confusion_matrix(y_true, y_pred) 

import matplotlib.pyplot as plt  

fig, ax = plot_confusion_matrix(conf_mat=cm) 

plt.show() 

 

 

     Fig : 19 Confusion Matrix 
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The output of this model is to predict name of the given fruit and the calories present in that item. 

After running the model it will generate an UI.In that first we have to click on open image 

button then we have to open the image which is to be predicted.After giving the image it will 

predict the condition of the forest. 
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4.2 DISCUSSIONS: 

CNN is a very powerful algorithm which is widely used for image classification and object 

detection. The technology used is CNN. We tend to achieved associate accuracy of 80%-85%. We 

tend to believe this project extends an excellent deal of scope because the purpose meets. The 

developed image recognition system provided a solution to anyone wanting to determine the fire 

detection in an image. There is no human-in-the-loop methods employed. The user feeds the system 

an image and the system returns back a result. This improves the user experience especially for the 

beginners. This research study has demonstrated that the system administrator does not need to have 

the image dataset part annotated and bounding boxes set. The depth-wise separable convolutional 

neural network model created in this study is especially suited for mobile devices since it have low 

latency, uses less computational power while at the same time maintaining high accuracy. Finally, 

the developed system included a forest fire map feature, which none of the other systems have. The 

hierarchical structure and powerful feature extraction capabilities from an image makes CNN a very 

robust algorithm for various image and object recognition tasks. The main advantage of 

CNN compared to its predecessors is that it automatically detects the important features without any 

human supervision. CNN gives the best accuracy for image classification among all the algorithms. 

Running the example, you can see that the verbose output on each epoch shows the loss and 

accuracy on both the training dataset and the validation dataset. 
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A figure is created showing two line plots: one for the learning curves of the loss on the train and 

test sets and one for the classification on the train and test sets. 

The plots suggest that the model has a good fit on the problem. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://machinelearningmastery.com/how-to-control-neural-network-model-capacity-with-nodes-and-layers/
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

The recent improved processing capabilities of smart devices have shown promising results 

in surveillance systems for identification of different abnormal events i.e., fire, accidents, and other 

emergencies. Fire is one of the dangerous events which can result in great losses if it is not controlled 

on time. This necessitates the importance of developing early fire detection systems. Therefore, in 

this research article, we propose a cost-effective fire detection CNN architecture for surveillance 

images. The model is inspired from Google Net architecture and is fine-tuned with special focus on 

computational complexity and detection accuracy. Through experiments, it is proved that the 

proposed architecture dominates the existing hand-crafted features based fire detection methods. 

 

5.2 FUTURE SCOPE: 

In addition, more actual data are needed for the experimental verification of the method. In 

recent years, the application of CNNs has become increasingly extensive. Many different variants of 

the architecture have been derived and many ensemble classifiers have been proposed. Comparing 

various classifiers and exploring the most suitable models to improve forest fire prediction should be 

investigated in the future. 
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(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru  
 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions., component, or software to 

meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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√ 
   

       

    Note: Tick Appropriate category  

 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 
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9 

PO 

10 

PO 

11 

PO 

12 
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1 
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2 

CO1 3 3 1         2 2 2       1 1 
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CO3 2 2 3 2 2 3 3 3 2 2 2     3   

CO4 2   1   3       3 3 2 2   2 2 

  
 

     Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3  

     based on level of mapping as follows: 

 
    1-Slightly (Low) mapped    2-Moderately (Medium) mapped   3-Substantially (High) mapped 
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Abstract : 

Forest fire is a significant natural issue, making practical and biological harm while imperiling the human lives. The key 

component for controlling such marvel is Fast identification .To accomplish this, one option is using neural networks to 

identify the fires, such that we implement Forest fire Detection. By using this convolution Neural Networks we detecting 

the fires that occurs in the forest. Later we intimate message to forest officers then they take immediate action. CNN is a 

calculation which can take an input picture, assign the significance (learnable loads and predispositions) to different 

perspectives in the picture and have the option to separate one from the other.

Keywords –identification, forest fire,  neural network, CNN, significance. 

I. Introduction: 

Forests assume a fundamental job in keeping up the Earth's biological equalization. Sadly, the forest fire is generally 

possibly seen when it has spread over an enormous region, making its control furthermore, stoppage difficult and 

even unimaginable now and again. The outcome is unsalvageable harm to the climate and condition, where 30% of 

CO2 in the air created by woods fires. Among different results of forest fires are long haul shocking impacts, for 

example, impacts on neighborhood climate designs, a dangerous atmospheric deviation and elimination of 

uncommon types of the widely varied vegetation. 

Forest is one of the major wealth of our country. Forests provide enormous material goods and 

environmental services. They are useful for industry as well as rural economic growth. Forests provide timber, 

resins, rubber, food items, medicines etc. Forests also provide best environmental service to the world. The trees in 

the forests produce oxygen by photosynthesis, which reduces global warming. Forests absorb carbon dioxide which 

is a raw material for photosynthesis. Forests prevents soil erosion, absorb toxic gases. Forests are the homes for wild 

animals. At the same time, when the forest is under fire it emits lot of carbon dioxide leads to climate change and 

global warming. So the forest fire has to be detected at earlier stage. what's more, branches to the Earth surface 

composites, where these are immaculate to go about as a fuel hotspot for fire start and later fire stages. The fire start 

might be caused through human activities or by regular reasons. The underlying phase of start is regularly alluded to 

as "surface fire" stage. This may then prompt taking care of the fire, hence turning out to be "crown fire." Mostly, at 

this stage, the fire gets wild, and the harm to the scene may get unnecessary and could keep going for an extremely 

prolonged stretch of time contingent upon winning climate conditions and the territory. Due to isolation, 

inaccessibility, tough weather, shortage of frontier staff, the early finding of forest fire is a difficult task. Now a 

days, the conventional fire detection methods are used for detection. The digital camera and content based video 

processing technologies are used to implement the CNN fire detection. The characteristic feature like fire, motion 

and geometry are used in CNN based fire detection systems The training set uses a physically segmented fire set to 

recognize the color pixels in a fire. Chromatic features and some dynamic features are used to extract the fire from 

video sequences. In, the flames are detected by taking the input from video sequence captured by a camera. 
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With the fast improvement of advanced camera innovation and picture preparing innovation, the fire 

discovery technique dependent on PC vision framework has bit by bit supplanted the customary technique and has 

become a significant pattern. Because of the mind boggling foundation and enormous space of the woods fire 

picture, certain challenges are brought to the woodland fire recognizable proof procedure, particularly in the 

component choice procedure, there are regularly some visually impaired activities. Applying the convolutional 

neural system (CNN) innovation to picture acknowledgment can dodge the visual deficiency and irregularity to a 

huge degree in the element extraction process, and hypothetically remove further highlights, which can 

extraordinarily improve the precision of fire picture acknowledgment. CNN innovation has been applied to fire 

picture acknowledgment by numerous researchers.  

2. LITERATURE REVIEW: 

SVM Based Forest Fire Detection with both static and dynamic  highlights [1]. The paper depicts for 

shading based division, after GMM development from test pixels and division of applicant fire locales, we 

characterize the particular backwoods fire example and afterward mark three kinds of hues including white yellow, 

orange and red. The naming presents a novel element of woodland fire, for example shading dispersion, which is 

useful for additional arrangement. For the fragmented outcomes from single edge, SVM prepared on 11 static 

highlights is applied to sift through the bogus areas, and just the remained locales proceed with the accompanying 

advances. Thusly, computational cost is spared clearly. The sole objective, yet numerous competitor fire districts are 

followed by shape based coordinating among the back to back casings. With our characterized covering degree and 

differing degree, the coordinating calculation can likewise distinguish complex fire practices, for example one fire 

area gradually breaks into a few little parts, or the little flames consume into one locale. To process the fire flashing 

recurrence dependent on locale shape, the worldly wavelet is utilized to investigate Fourier descriptors speaking to 

the variety of fire form in a brief period. Our methodology keeps away from unequivocally setting the limit an 

incentive in the current FFT strategies, while identifies backwoods fire more precisely than the techniques utilizing 

wavelet change as it were. A sum of 27 powerful highlights are considered for SVM based last order, and the 

highlights are figured from each 20 back to back video outlines. Accordingly, aside from exactness, the discovery 

calculation can perform and give cautions continuously. Our work has been tried with a ton of genuine video cuts 

and the test results have demonstrated its proficiency. Be that as it may, for fire with little areas or fire locales 

secured  with smoke, there are relative poor static and dynamic fire highlights, and in this way the location exactness 

is still low. Later on, we will attempt different ways for such issue, for example portioning smoke first, and 

considering both fire and smoke together. 

Ignacio Bosch, Luis Vergara [2], This paper portrays a plan for programmed woodland reconnaissance. A 

flat out framework for woods fire discovery is right off the bat introduced in spite of the fact that we center around 

infrared picture handling. Every infrared picture correlated to a pixel framework and every pixel is connected with a 

goals cell which is situated by methods for its azimuth and range arranges. First estimation the trouble of 

programmed cautions recognition, perhaps to choose the nearness of fire, in one goals cell, when the vitality level of 

the pixel in test arrives at a specific limit. On the off chance that the measurement conveyance of the clamor is 

notable, the limit can be utilized to full fill an ideal likelihood of bogus caution (PFA), getting a likelihood of 

recognition (PD) that relies upon the sign to commotion proportion (SNR). The caught pictures are prepared by 

pixel to pixel. The concocted conspire dependent on infrared picture preparing performs early recognition of any fire 

danger. With the objective of finding the nearness or nonattendance of fire, in the calculations executes the 

combination of assorted indicators which abuse diverse foreseen highlights of a genuine fire, similar to steadiness 

and increment. Hypothetical outcomes and down to earth incitements are adjusting to control of the framework 

related with likelihood of bogus caution. Likelihood of discovery (PD) is subject to motion toward commotion 

proportion (SNR) is additionally determined. We can take advantage of this additional insights about infrared 

foundation clamor to expand the SNR utilizing a commotion indicator. The assessed level might be deducted from 

the pixel under test, in this way improving SNR. Note that on the off chance that we improve the SNR we show 
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signs of improvement PD for a given PFA. The plan dependent on infrared picture preparing performs early 

identification of any fire danger. To decide the nearness or nonattendance of fire, the proposed calculations execute 

the combination of various identifiers which abuse diverse unsurprising highlights of a genuine fire, similar to 

assurance and increment. Hypothetical outcomes and pragmatic re-enactments are introduced to acclimate the 

control of the framework identified with likelihood of bogus alert (PFA). Probability of discovery (PD) reliance on 

sign to commotion proportion (SNR) is additionally assessed. 

3. METHODOLOGY: 

3.1 Proposed Algorithm: 

The proposed structure adjusts the fire discovery precision and computational intricacy just as decreases the quantity 

of bogus admonitions contrasted with cutting edge fire recognition plans. Consequently, our plan is progressively 

reasonable for early fire location during reconnaissance to keep away from immense fire debacles. The system we 

utilized in our model is picture arrangement. For this we utilized Convolution Neural Systems (CNNs). In neural 

systems, Convolutional neural system (ConvNets or CNNs) is one of the primary classes to do pictures 

acknowledgment, pictures arrangements. Items location, acknowledgment faces and so forth., are a portion of the 

zones where CNNs are broadly utilized. 

Image Processing – assigning  pixels in the picture to classifications or classes of intrigue. Image 

arrangement is a procedure of mapping numbers to images. So as to order a lot of information into various classes or 

classifications, the connection between the information and the classes into which they are grouped must be surely 

known. To accomplish this by PC, the PC must be prepared. Preparing is critical to the achievement of grouping 

.Classification strategies were initially evolved out of research in Pattern Recognition field . Picture order is a 

managed learning issue: characterize a lot of target classes (items to distinguish in pictures), and train a model to 

remember them utilizing marked model photographs. Early PC vision models depended on crude pixel information 

as the contribution to the model. In any case, a crude pixel information alone doesn't give an adequately steady 

portrayal to incorporate the horde varieties of an article as caught in a picture. The situation of the article, foundation 

behind the item, surrounding lighting, camera point, and camera concentrate all can deliver vacillation in crude pixel 

information; these distinctions are huge enough that they can't be rectified for by taking weighted midpoints of pixel 

RGB values.  

 

 

 

Fig. 1 Architecture 

Alochana Chakra Journal

Volume IX, Issue VI, June/2020

ISSN NO:2231-3990

Page No:575



 

 

 

3.2 Experiment and Result: 

There are various spurring factors for the utilization of a picture preparing based technique for fire location. The 

principal factor is the quick advancement of computerized camera innovation, which has brought about a fast 

increment in picture quality and diminished expense of the cameras. The subsequent factor is that advanced cameras 

can cover enormous regions with astounding outcomes. Third, the reaction time of picture handling models is better 

than that of existing sensor models. At long last, the general expense of picture handling frameworks is lower than 

existing frameworks 

The past calculation SVM  gives the yield with less accuracy score. Just assign out the names was done in 

past model. Considering the restrictions of customary hand designing techniques, we widely concentrated profound 

learning (DL) structures for this issue and propose a CNN system for fire discovery in CCTV observation pictures. 

Our structure evades the repetitive and tedious procedure of highlight building and consequently takes in rich 

highlights from crude fire information. Enlivened from move learning procedures, we prepared and adjusted a model 

with engineering like Google Net for fire detection, which effectively commanded conventional fire identification 

plans.   

After running the model it will generate an UI. In that first we have to click on open image button then we 

have to open the image which is to be predicted. After giving the image it will predict the condition of the forest. 

 

 

 

 

 
 

Fig. 2 Accuracy Graph 

 

The above graph shows the accuracy score of different algorithms. The highest accuracy was given by the CNN 

algorithm so our model was designed by the CNN. 
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4. CONCLUSION: 

The ongoing improved preparing abilities of brilliant gadgets have indicated promising outcomes in 

observation frameworks for recognizable proof of various irregular occasions i.e., fire, mishaps, and different crises. 

Fire is one of the risky occasions which can bring about incredible misfortunes on the off chance that it isn't 

controlled on schedule. This requires the significance of growing early fire identification frameworks. Consequently, 

in this exploration article, we propose a cost effective fire detection using CNN  for recognizing pictures. The model 

is motivated from GoogleNet design and is calibrated with extraordinary spotlight on computational multifaceted 

nature and discovery exactness. 

Through investigations, it is demonstrated that the proposed design overwhelms the current high quality highlights 

based fire recognition strategies. A wide range of variations of the engineering have been inferred and numerous 

outfit classifiers have been proposed. Looking at different classifiers and investigating the most appropriate models 

to improve backwoods fire expectation ought to be explored later on 
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ABSTRACT 

 
Personality Prediction, we examine to which degree behavioral measures can be used 

to predict personality. Personality is one the factor that dictates people's propensity to trust 

and their relationships with others. It encompasses all the traits and characteristics that set 

you apart from everyone else. Here the personality of a person is predicted based on the big 

five personality traits model measures five key dimensions of people's personalities they are 

Openness, Conscientiousness, Extraversion, Agreeableness, Natural Reactions. It's a test that 

can be used to measure a person's most important personality characteristics, and help him to 

understand which roles suit him best. In the recruitment process this model helps you to 

identify people whose personalities best match the roles that you are recruiting for and who 

will, therefore, be more likely to succeed in your organization. The main aim is to predict 

personality using different classification algorithms. The algorithms used for this purpose are 

Random Forest, Decision Tree, and K-Nearest Neighbor. Accuracy score is used to compare 

this classification algorithm. 
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CHAPTER 1 

INTRODUCTION 

 
 1.1 INTRODUCTION : 

The term 'personality' is derived from the word persona or the mask. Personality is 

something that enables a person to stand out as distinct from others. What does it mean when 

people say you have a nice or bad personality? Personality is a mirror of what you do and say. 

Essentially, your personality defines who you are. Your behaviour reflects your personality and 

informs how different you are from others. A common saying in the field of personality 

psychology is; “Some things change; some things stay the same” People differ in many respects, 

some important, some trivial. Personality traits are among the individual-difference characteristics 

that are important and powerful in explaining human behavior in the world of work. Have you ever 

wondered why different people react differently to the same situation? These can be overcome by 

the personality model which has had immense popularity in the last 20 years or so is the Big Five 

Personality Traits Model also known as Five Factor Model of Personality or the OCEAN Model. 

According to the OCEAN Model, there are only five main components of personality. These five 

components are Openness, Consciousness, Extraversion, Agreeableness and Neuroticism. Market 

research agencies and marketers often use the Big Five personality traits to help understand the 

consumer and to segment customers into personality types. Human resources professionals often 

use this to help place employees. That is because these dimensions are considered to be the 

underlying traits that make up an individual’s overall personality. The Big Five dimensions are 

considered to be the key underlying traits that make up an individual’s personality. The Big Five 

traits are often referred to as OCEAN. They are 

● Openness: Openness to experience concerns people’s willingness to try to new things, their 

ability to be vulnerable, and their capability to think outside the box. 
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● Conscientiousness: This looks at the level of care that you take in your life and work. If you 

score highly in conscientiousness, you'll likely be organized and thorough, and know how to 

make plans and follow them through. If you score low, you'll likely be lax and disorganized. 

● Extraversion/Introversion: Extroverts draw energy from or recharge by interacting with 

others, while introverts get tired from interacting with others and replenish their energy with 

solitude. 

● Agreeableness: Agreeableness concerns one’s orientation to others. It is a construct that rests 

on how an individual generally interacts with others. 

● Natural Reactions: (Neuroticism) is a trait that describes the overall emotional stability of an 

individual. 

Along with these Big five traits we will have the gender and age of the person to predict whether 

the person is extraverted, serious, dependable, lively, responsible. This is useful for 

 
● For your job – Use your test score to determine whether you're in the right role . For 

instance, if you scored high on extraversion and natural reactions, you probably feel at home 

in a crowd, but you'll also likely get stressed and nervous easily. If your current role involves 

a lot of pressure, for instance, if you have to meet ambitious targets or tight deadlines or if 

you are isolated in a cubicle for most of the day, you'll likely find work hard. This could be 

because your personality doesn't suit the type of job you have.If this is the case, you can use 

your test results to identify a new role or career that would fit your extrovert personality  

more closely. 

● For recruiting – Use the test to help you to identify accurately candidates who will suit the 

demands of the role you are recruiting for and your organization's culture. To start with, look 

at the position's responsibilities and ask yourself, would it suit a team player or someone 

who's able to work well independently? Is your organizational culture structured and 

bureaucratic, or flexible and relaxed? Will the role require a lot of creative problem solving, 

or will it involve adhering to more structured processes and routine work? Once you've 
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identified the "personality" of the role, use the Big Five Personality Traits model to assess 

how well each candidate's personality fits the position and the organizational culture. You 

may also wish to use other recruitment tests to improve your candidate selection process. 

 

Artificial intelligence (AI) is the simulation of human intelligence processes by machines, 

especially computer systems. These processes include learning (the acquisition of information and 

rules for using the information), reasoning (using rules to reach approximate or definite 

conclusions) and self-correction. Particular applications of AI include expert systems, speech 

recognition and machine vision. 

 

Machine learning is the scientific study of algorithms and statistical models that computer 

systems use to perform a specific task without using explicit instructions, relying on patterns and 

inference instead. It is seen as a subset of artificial intelligence. It is closely related to 

computational statistics, which focuses on making predictions using computers. The study of 

mathematical optimization delivers methods, theory and application domains to the field of 

machine learning. Data mining is a field of study within machine learning, and focuses on 

exploratory data analysis through unsupervised learning. In its application across business 

problems, machine learning is also referred to as predictive analytics. 

Python is an interpreted, object-oriented, high-level programming language with dynamic 

semantics. Its high-level built in data structures, combined with dynamic typing and dynamic 

binding, make it very attractive for Rapid Application Development, as well as for use as a 

scripting or glue language to connect existing components together. Python's simple, easy to learn 

syntax emphasizes readability and therefore reduces the cost of program maintenance. Python 

supports modules and packages, which encourages program modularity and code reuse. The  

Python interpreter and the extensive standard library are available in source or binary form without 

charge for all major platforms, and can be freely distributed. 

https://en.wikipedia.org/wiki/Branches_of_science
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Computer_systems
https://en.wikipedia.org/wiki/Computer_systems
https://en.wikipedia.org/wiki/Inference
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Computational_statistics
https://en.wikipedia.org/wiki/Mathematical_optimization
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Exploratory_data_analysis
https://en.wikipedia.org/wiki/Unsupervised_learning
https://en.wikipedia.org/wiki/Predictive_analytics
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 1.2 OBJECTIVES OF THE PROJECT : 

● The objective of this project is to be able to predict whether the person is extraverted, 

serious, dependable, lively, responsible based on the sample dataset/ training data set. 

● In order to be able to calculate the predictability to the greater magnitude of accuracy we 

are using different machine learning algorithms. 

● It's a test that can be used to measure a person's most important personality characteristics, 

and help him to understand which roles suit him best. 

● Recruiters can also use it to find people who have the personality, as well as the skills, to 

fit the roles that they are hiring for. 

● The classification algorithms used are Decision trees ,K-NN and Random Forest. 

● This is used to predict whether the person is extraverted, serious, dependable, lively, 

responsible. 

Fig 1: Personality is related to Big five traits. 
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1.3 PROBLEM STATEMENT : 

Have you ever worked in a job that just didn't "fit" with your personality? Or have you 

recruited people in the past who weren't successful in their roles, even though they had the 

necessary skills? Many of us have had jobs that just weren't "right." A quiet, shy and thoughtful 

person will unlikely feel at home in a high-pressure sales position, where he or she has to make lots 

of telephone calls, for instance. Similarly, a person who's very ordered and detailed will unlikely fit 

easily into a job at a start-up firm, where everyone has broad roles and is encouraged to approach 

tasks flexibly. When our personality doesn't fit our role, everyone loses. We'll likely be unhappy 

because we feel that we don't "fit in", while the organization risks increased absenteeism, high team 

turnover, low productivity, and loss of investment in training if we choose to leave. The Big Five 

Personality Traits model can help to address these issues. 
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CHAPTER 2 

LITERATURE REVIEW 

 
While most of the research and survey data supports a strong relationship between 

personality and performance, the exact mechanisms behind this association still remain unexplored. 

There are various studies which attempt to exact the relationship between personality traits and 

various performance parameters. The following literature review attempts to understand these 

relationships; between personality traits and performance parameters like job performance, 

productivity, job satisfaction etc. 

Big Five Personality Traits: 

The Big Five personality traits are independent personality traits which determine five 

broad personality types including Conscientiousness, Extraversion, Neuroticism, Agreeableness 

and Openness to experience. Most research has been done in the last decade on the individual 

personality traits which will lead to certain kinds of attitudes and work related behaviour. 

Conscientiousness personality type includes traits such as hardworking, careful, thorough, 

responsible, organized, persevering (Barrick & Mount, 1991). Based on [1] conscientiousness is 

associated with trait adjectives such as dependable, organized, reliable, ambitious, and hardworking 

(Colquitt, 2009). 

Popularity of big five model: 

Economists and psychologists have lately focused on the Five Factor Model of Personality 

(Costa and McCrae 1992), commonly called the Big Five". The Big Five" approach has become 

tremendously popular for several reasons. First, these personality traits are unlikely to experience 

ordinal changes (Cobb-Clark and Schurer 2012), particularly after early adulthood. Changes over 

time in absolute levels are extreme over childhood, but some changes are also likely to occur 

during adulthood. However in [2] , they seem to be very gradual and determined by biological 

maturation rather than life experience (McCrae and Costa Jr 1999). Finally, the Big Five 

personality traits are considered to be largely uncorrelated with cognitive skills which is defined as 

the ability to solve abstract problems (McCrae and Costa 1994), even though they impact 
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performance in cognitive tests (Almlund et al. 2011). Hence, the Big Five personality traits in [3] 

constitute truly distinct factors in the analysis of labour market outcomes, which in addition are less 

prone to the endogeneity problem that affects other personality measures such as self-efficacy and 

self-esteem. Two key developments have contributed to extensive literature surveys on personality 

traits. First, there has been a widespread acceptance of the big five factor model in [4] (McCrae & 

Costa, 1997). The five broad dimensions—neuroticism, extroversion, openness, conscientiousness, 

and agreeableness can characterize a wide range of trait descriptors of personality. Second, 

refinements in statistical techniques have allowed for meta-analyses that combine independent 

studies and investigate overall patterns of links between personality and work performance. In 

particular, two meta-analyses published in 1991 investigated the relations between Big Five 

personality dimensions and various aspects of job performance (Barrick & Mount, 1991; Tett et al, 

1991). Both papers reviewed the extant literature and classified the specific personality measures 

used in the different studies into one or more of the Big Five factors. The results of the two meta-

analyses were similar. Across different occupational groups and measures of job  performance, the 

Big Five markers, particularly conscientiousness, were related to performance. The results of these 

analyses have both strengthened industrial psychologists’ in [2] interest in using personality 

measures to predict performance at work and have stimulated research that explains why specific 

individual differences relate to job performance. For all the aforementioned reasons, labour 

economists have increasingly incorporated the Big Five into their toolkit. 

Openness: 

Openness to experience include traits like imaginative, cultured, curious, original, broad 

minded, intelligent and artistically sensitive (Barrick & Mount, 1991). Agreeableness and 

openness to experience are not good predictors of job performance according to [3] (Barrick, 

Mount & Judge, 2001). Openness to experience has not been shown to correlate significantly with 

job performance. This may seem counterintuitive, because openness to experience is sometimes 

also referred to as intellect, and cognitive ability which is presumably related (Colquitt, 

2009).However, more recent research (LePine & Dyne, 2001) has suggested that 

conscientiousness, extraversion, and agreeableness are all related to cooperative behaviour but 

that they are not related to task performance. 
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Conscientiousness: 

A number of research studies have shown that persons with high Conscientiousness set 

higher goals for themselves than others and were more committed to meeting their goals 

(Colquitt, 2009). A study of sales persons showed that conscientious sales men were particularly 

valuable during their first year of employment and their ambitious nature became more critical as 

they gained tenure and experience. However a third research also provided compelling evidence 

regarding the benefits of these traits and came up with conclusions that childhood 

conscientiousness was strongly correlated with ratings of success five decades later according to 

[3]. In summary, these traits are associated with typical high performance in routine conditions 

that surround job tasks and also have higher organization commitment (Colquitt, 2009). 

Extraversion: 

Like agreeableness, extraversion is not related to performance across all jobs or 

occupations. However, extraverts prioritize status striving which reflects strong desire to obtain 

power and influence hence care about being successful and influential (Colquitt, 2009). Research 

has suggested that extraverts are more likely to emerge as leaders in social and task related groups 

and tend to be rated as the most effective in leadership roles by people who are following them. 

Other researchers have suggested that extraverts were associated with more positive events such 

as appraisal, sports achievements etc. (Colquitt, 2009). As individuals higher in extraversion are 

more likely to seek out social relationships in [4], they are more likely to have a greater number of 

links to others within their organizations (McCrae & Costa, 1997). Because of this, extraverts are 

also more likely to become quickly socialized into their organization and, due to acculturation and 

social integration would be less likely to quit (Colquitt, 2009) and hence impact directly on 

performance positively. 

Agreeableness: 

Unlike conscientiousness, agreeableness is not related to job performance across all 

occupations and tasks. A research study done in the US revealed that agreeable participants were 

significantly less likely to be at home in their apartment and furthermore conveyed personal 

rapport during conversations (Colquitt, 2009). First, because of their adaptability and compliance, 

agreeable people are likely to be more understanding of negative aspects of their environment. 
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Second, due to the interpersonal aspects of agreeableness (warmth, caring, likeability), agreeable 

individuals are more likely to have successful relationships with others (McCrae & Costa, 1991). 

As with extraverts in [5], agreeable people are likely to have stronger ties to co-workers. Finally, 

the negative side of agreeableness has been found to be a component of acting impulsively and 

engaging in spontaneous quitting hence a high turnover of employees that directly impact on 

organizational performance. (Colquitt, 2009). 

Neuroticism: 

While extraversion is associated with positivity, Neuroticism is associated with negative 

affectivity in terms of the general performance of an individual. The study suggested that 

individuals with Neuroticism personality tend to be less happy with their lives in general and 

hence they are unlikely to perform well in tasks. The insecurity aspects of those lower in 

emotional stability in [6] should also cause them to be more likely to quit, especially early in their 

job tenure. This is because of the stress new employees endure in having to learn and perform 

new job responsibilities, as well as having to become socialized into a new work environment. 

During this early stage, job demands are novel, ill defined, and uncertain. Those lower in 

emotional stability tend to be unsure about their ability to perform the job (Judge & Ilies, 2002) 

and career indecision (Colquitt, 2009) and hence likely to affect performance negatively in an 

organization. Generally, this trait is likely to be helpful in jobs that require high levels of 

creativity, defined as a capacity to generate novel and useful ideas and solutions (Colquitt, 2009). 

This trait is also associated with creative thoughts that excel at the style of thinking demanded by 

creativity and hence are likely to perform positively in work related contexts. 

Personality Traits and Interview Performance: 

Although there is substantial evidence on how personality constructs are predictors of job 

performance, there is less systematic evidence of how personality characteristics relate to success 

in the interviewing process. According to a research, Extraversion, Openness to Experience, and 

Conscientiousness were positively related to the use of social sources (e.g., talking to others) to 

prepare for interviews. Conscientiousness was positively related to the use of non-social 

preparation. Use of social sources for preparation for initial interviews was positively related to 

the likelihood of receiving follow-up interviews and job offers. Extraversion, Conscientiousness, 
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and leadership experience influenced interview outcomes indirectly through the more proximal 

effects of self efficacy. (Tay et al, 2006) 

Personality Traits and on Job Performance: 

Psychologists have profusely studied the link between personality and on job performance 

in [7] (Barrick and Mount (1991), Tett, Jackson and Rothstein (1991). This literature shows a 

consistent strong positive effect of conscientiousness and emotional stability on job performance, 

while the effects of other personality traits are connected to certain occupations (extraversion has 

a positive effect on occupations involving social interactions) or particular job aspects (openness 

to experience is related to training proficiency). Across different occupational groups and 

measures of job performance, the Big Five markers in [7], particularly conscientiousness, were 

related to job performance. The results of these analyses have both strengthened industrial 

psychologists’ interest in using personality measures to predict performance at work and have 

stimulated research that explains why specific individual differences relate to job performance. 

Personality Traits and Willingness to Compete: 

Muller and Schwieren (2012), used laboratory experiments to explore the relationship 

between the Big Five personality traits and entry into competition. They found that neuroticism 

relates to lower performance in competition and lower willingness to compete. 

Personality Traits and Employee Turnover: 

Historically, researchers have sought to identify environmental causes of employee 

turnover. This paradigm has led to the under-emphasis of individual differences as being an  

important cause of individuals' turnover decisions. The results of the meta-analysis show that 

personality traits do have an impact on individuals' turnover intentions and behaviors. The trait of 

Emotional Stability best predicted (negatively employees' intentions to quit, whereas the traits of 

Conscientiousness and Agreeableness in [8] best predicted (negatively) actual turnover decisions. 

These direct effects indicate that employees who are low on Emotional Stability may intend to 

quit for reasons other than dissatisfaction with their jobs or not being able to perform their jobs 

well. The direct effects on turnover suggest that individuals who are low on Agreeableness or  

high on Openness may engage in unplanned quitting. Personality traits had stronger relationships 

with outcomes than did non-self-report measures of job complexity. (Zimmerman, 2008). 
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CHAPTER 3 

PROPOSED METHOD 

 
 

 3.1 METHODOLOGY: 

 
Here we are implementing our model in the following order. 

 

 

 

 

Fig 2: Architecture of our model 

 

 
In our model we are using classification algorithms.  The  idea  of Classification  

Algorithms is pretty simple. You predict the target class by analyzing the training dataset. This is 

one of the most, if not the most, essential concept you study when you learn Data Science. We use 

the training dataset to get better boundary conditions which could be used to determine each target 

class. Once the boundary conditions are determined, the next task is to predict the target class. The 

whole process is known as classification. 
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 Basic Terminology in Classification Algorithms : 

 
● Classifier: An algorithm that maps the input data to a specific category. 

● Classification model: A classification model tries to draw some conclusion from the input 

values given for training. It will predict the class labels/categories for the new data. 

● Feature: A feature is an individual measurable property of a phenomenon being observed. 

● Binary Classification: Classification task with two possible outcomes. Eg: Gender 

○ classification (Male / Female) 

● Multi-class classification: Classification with more than two classes. In multi-class 

classification, each sample is assigned to one and only one target label. Eg: An animal can 

be a cat or dog but not both at the same time. 

● Multi-label classification: Classification task where each sample is mapped to a set of target 

labels (more than one class).Eg: A news article can be about sports, a person, and location 

at the same time. 

 

The classification algorithms we are considering for our model are 

● Decision Tree 

● Random Forest 

 3.1.1 Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter. 

● The main objective of using Decision Tree in this research work is the prediction of target 

class using decision rules taken from prior data. 

●  It uses nodes and internal nodes for the prediction and classification. Root nodes classify 

the instances with different features. 

● Root nodes can have two or more branches while the leaf nodes represent classification. 

● In every stage, Decision tree chooses each node by evaluating the highest information gain 

among all the attributes. 
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Decision Tree consists of : 

 
a. Nodes : Test for the value of a certain attribute. 

b. Edges/ Branch : Correspond to the outcome of a test and connect to the next node or leaf. 

c. Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class 

distribution). 

 

 

Fig 3: Decision Tree Example 

 
To understand the concept of Decision Tree consider the above example. Let’s say you 

want to predict whether a person accept a new job offer or not, given their information like salary 

at least, commute more than 1 hour , offers free coffee, etc. The decision nodes are the questions 

like ‘Is the salary offered at least 50,000 ?’, ‘Does they offers free coffee or not’? And the leaves 

represent outcomes like either ‘accept offer’, or ‘decline offer’. 
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There are two main types of Decision Trees: 

 
a. Classification Trees 

b. Regression Trees 

 
 

a. Classification trees (Yes/No types) : 

 
What we’ve seen above is an example of a classification tree, where the outcome was a 

variable like ‘accept offer’ or ‘decline offer’. Here the decision variable is Categorical/ 

discrete.Such a tree is built through a process known as binary recursive partitioning. This is an 

iterative process of splitting the data into partitions, and then splitting it up further on each of the 

branches. 

 
 

 

Fig 4: Classification tree Example 
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b. Regression trees (Continuous data types) : 

 
Decision trees where the target variable can take continuous values (typically real numbers) 

are called regression trees. (e.g. the price of a house, or a patient’s length of stay in a hospital). 

 

 

 

 

 

Fig 5: Regression Tree Example 
 

 

Creation of Decision Tree : 

 
In this method a set of training examples is broken down into smaller and smaller subsets 

while at the same time an associated decision tree get incrementally developed. At the end of the 

learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or dense) 

regions and empty (or sparse) regions. 
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In Decision Tree Classification a new example is classified by submitting it to a series of 

tests that determine the class label of the example. These tests are organized in a hierarchical 

structure called a decision tree. Decision Trees follow Divide-and-Conquer Algorithm. 

Divide and Conquer : 

 
Decision trees are built using a heuristic called recursive partitioning. This approach is also 

commonly known as divide and conquer because it splits the data into subsets, which are then split 

repeatedly into even smaller subsets, and so on and so forth until the process stops when the 

algorithm determines the data within the subsets are sufficiently homogenous, or another stopping 

criterion has been met. 

 
Basic Divide-and-Conquer Algorithm : 

 
a. Select a test for the root node. Create a branch for each possible outcome of the test. 

b. Split instances into subsets. One for each branch extending from the node. 

c. Repeat recursively for each branch, using only instances that reach the branch. 

d. Stop recursion for a branch if all its instances have the same class. 

 
 

Decision Tree Classifier : 

 
a. Using the decision algorithm, we start at the tree root and split the data on the feature that 

results in the largest information gain (IG) (reduction in uncertainty towards the final 

decision). 

b. In an iterative process, we can then repeat this splitting procedure at each child node until 

the leaves are pure. This means that the samples at each leaf node all belong to the same 

class. 

c. In practice, we may set a limit on the depth of the tree to prevent overfitting. We 

compromise on purity here somewhat as the final leaves may still have some impurity. 
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Entropy: In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that information. 

Information Gain :Information gain can be defined as the amount of information gained about a 

random variable or signal from observing another random variable. It can be considered as the 

difference between the entropy of parent nodes and weighted average entropy of child nodes. 

 

Gini Impurity :Gini impurity is a measure of how often a randomly chosen element from the set 

would be incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 

Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 
 

Fig 6: Entropy vs  Gini Graph 
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There are many algorithms there to build a decision tree. They are 

a. CART (Classification and Regression Trees) — This makes use of Gini impurity as a 

metric. 

b. ID3 (Iterative Dichotomiser 3) — This uses entropy and information gain as metric. 

 

 
Classification using ID3 algorithm : 

 
Consider a weather dataset based on which we will determine whether to play football or not. 

 

 
 

 

 

Here There are independent variables to determine the dependent variable. The independent 

variables are Outlook, Temperature, Humidity, and Wind. The dependent variable is whether to 

play football or not.As the first step, we have to find the parent node for our decision tree. For that 

follow the steps: 

 

Find the entropy of class variable : 

 

 
E(S) = -[(9/14)log(9/14) + (5/14)log(5/14)] = 0.94 
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Note: Here typically we will take log to base 2. Here total there are 14 yes/no. Out of which 9 yes 

and 5 no. Based on it we calculated the probability above. 

 

Now we have to calculate average weighted entropy. ie, we have found the total of weights of each 

feature multiplied by probabilities. 

 

E(S, outlook)   = (5/14)*E(3,2) + (4/14)*E(4,0) + (5/14)*E(2,3) = 0.693 

 

 
Next step is to find the information gain. It is the difference between parent entropy and average 

weighted entropy we found above. 

 

IG(S, outlook) = 0.94 - 0.693 = 0.247 

 

 
Similarly find Information gain for Temperature, Humidity and Windy. 

 

 
IG(S, Temperature) = 0.940 - 0.911 = 0.029 

 

 
IG(S, Humidity) = 0.940 - 0.788 = 0.152 

 

 
IG(S, Windy) = 0.940 - 0.8932 = 0.048 

 

 
Now select the feature having the largest entropy gain. Here it is Outlook.So it forms the first 

node(root node) of our decision tree.Since overcast contains only examples of class ‘Yes’ we can 

set it as yes. That means If outlook is overcast football will be played. Now our decision tree looks 

as follows. 
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Next step is to find the next node in our decision tree. Now we will find one under sunny. We have 

to determine which of the following Temperature, Humidity or Wind has higher information gain. 

 

Calculate parent entropy E(sunny): 

 

 
E(sunny) = (-(3/5)log(3/5)-(2/5)log(2/5)) = 0.971. 

 

 
Now Calculate information gain of Temperature. IG(sunny, Temperature): 

 

 
E(sunny, Temperature) = (2/5)*E(0,2) + (2/5)*E(1,1) + (1/5)*E(1,0) = 2/5 = 0.4 

 

 
Now calculate information gain: 

 

 
IG(sunny, Temperature) = 0.971–0.4 = 0.571 

 

 
Similarly we get, 

 

 
IG(sunny, Humidity) = 0.971 
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IG(sunny, Windy) = 0.020 

 

 
Here IG(sunny, Humidity) is the largest value.So Humidity is the node which comes under sunny. 

 

 
For humidity we can say that play will occur if humidity is normal and will not occur if it is high. 

Similarly, find the nodes under rainy. 

 

Note: A branch with entropy more than 0 needs further splitting. 

 

 
Finally, our decision tree will look as below: 

 

 

 
 

 
 

Fig 7: Decision Tree 

 

 
Classification using CART algorithm : 



Personality Prediction 

Gudlavalleru Engineering College Page | 22 

 

 

 

 

Classification using CART is similar to it. But instead of entropy, we use gini impurity. 

 
So as the first step we will find the root node of our decision tree. For that Calculate the gini index 

of the class variable 

 

Gini(S) = 1 - [(9/14)² + (5/14)²] = 0.4591 

 

 
As the next step, we will calculate gini gain. For that first, we will find the average weighted gini 

impurity of Outlook, Temperature, Humidity and Windy. 

 

First consider case of Outlook : 

 

 
Gini(S, outlook) = (5/14)gini(3,2) + (4/14)*gini(4,0)+ (5/14)*gini(2,3) = 0.171+0+0.171 = 0.342 

 

 
Gini gain (S, outlook) = 0.459 - 0.342 = 0.117 

 

 
Gini gain(S, Temperature) = 0.459 - 0.4405 = 0.0185 

 

 
Gini gain(S, Humidity) = 0.459 - 0.3674 = 0.0916 

 

 
Gini gain(S, windy) = 0.459 - 0.4286 = 0.0304 

 

 
Choose one that has higher gini gain. Gini gain is higher for outlook .So we can choose it as our 

root node. 

 

Now you have got an idea how to proceed further. Repeat the same steps we used in the ID3 

algorithm. 
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Advantages of Classification with Decision Trees: 

 

 
a. Inexpensive to construct. 

b. Extremely fast at classifying unknown records. 

c. Easy to interpret for small-sized trees. 

d. Accuracy comparable to other classification techniques for many simple data sets. 

e. Excludes unimportant features. 

 
 

Disadvantages of Classification with Decision Trees: 

 
a. Easy to overfit. 

b. Decision Boundary restricted to being parallel to attribute axes. 

c. Decision tree models are often biased toward splits on features having a large number of  

levels. 

d. Small changes in the training data can result in large changes to decision logic. 

e. Large trees can be difficult to interpret and the decisions they make may seem counter 

intuitive. 

 
Applications of Decision trees in real life : 

 
 

a. Biomedical Engineering (decision trees for identifying features to be used in implantable 

devices). 

b. Financial analysis (Customer Satisfaction with a product or service). 

c. Astronomy (classify galaxies). 

d. System Control. 

e. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

f. Medicines (diagnosis, cardiology, psychiatry). 

g. Physics (Particle detection). 
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 3.1.2 Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for classification and 

regression. It is also the most flexible and easy to use algorithm. A forest consists of trees. It is said 

that the more trees it has, the more robust a forest is. Random forests create decision trees on 

randomly selected data samples, get prediction from each tree and select the best solution by means 

of voting. It also provides a pretty good indicator of the feature importance. 

 

Random forests have a variety of applications, such as recommendation engines, image 

classification and feature selection. It can be used to classify loyal loan applicants, identify 

fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, which selects 

important features in a dataset. 

 
The Random Forest is a model made up of many decision trees.Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key concepts 

that gives it the name random: 

 
● Random sampling of training data points when building trees 

● Random subsets of features considered when splitting nodes 

 
Random sampling of training observations : 

 
● When training, each tree in a random forest learns from a random sample of the data points. 

● The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

● The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

● At test time, predictions are made by averaging the predictions of each decision tree. 
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Random subsets of features for splitting nodes : 

 
● The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 

● Generally this is set to sqrt(n_features) for classification meaning that if there are 16 

features, at each node in each tree, only 4 random features will be considered for splitting 

the node. 

● The random forest can also be trained considering all the features at every node as is 

common in regression. These options can be controlled in the Scikit-Learn Random Forest 

implementation. 

 

How Random Forest algorithm works : 

 
There are two stages in the Random Forest algorithm, one is random forest creation, the 

other is to make a prediction from the random forest classifier created in the first stage. The whole 

process is shown below, and it’s easy to understand using the figure. 

 

Here the author firstly shows the Random Forest creation pseudocode: 

 

 
a. Randomly select “K” features from total “m” features where k << m 

b. Among the “K” features, calculate the node “d” using the best split point 

c. Split the node into daughter nodes using the best split 

d. Repeat the a to c steps until “l” number of nodes has been reached 

e. Build forest by repeating steps a to d for “n” number times to create “n” number of trees 

The following Figure shows the process of randomly selecting features: 
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Fig  8: Randomly selecting features 

 

 
In the next stage, with the random forest classifier created, we will make the prediction. The 

random forest prediction pseudocode is shown below: 

 

a. Takes the test features and use the rules of each randomly created decision tree to predict 

the outcome and stores the predicted outcome (target). 

b. Calculate the votes for each predicted target. 

c. Consider the high voted predicted target as the final prediction from the random forest 

algorithm 

 

The process is easy to understand, but it’s somehow efficient. 

 
Advantages of Random Forest: 

 

 
a. Random forest is based on the bagging algorithm and uses Ensemble Learning technique. It 

creates as many trees on the subset of the data and combines the output of all the trees. In 



Personality Prediction 

Gudlavalleru Engineering College Page | 27 

 

 

 

this way it reduces overfitting problem in decision trees and also reduces the variance and 

therefore improves the accuracy. 

b. Random Forest can be used to solve both classification as well as regression problems.It 

works well with both categorical and continuous variables. 

c. Random Forest can automatically handle missing values. It is comparatively less impacted 

by noise. 

d. No feature scaling required: No feature scaling (standardization and normalization) required 

in case of Random Forest as it uses rule based approach instead of distance calculation. 

e. Handles nonlinear parameters efficiently: Non linear parameters don't affect the 

performance of a Random Forest unlike curve based algorithms. So, if there is high 

nonlinearity between the independent variables, Random Forest may outperform as 

compared to other curve based algorithms. 

f. Random Forest can automatically handle missing values.It is usually robust to outliers and 

can handle them automatically. 

g. The Random Forest algorithm is very stable. Even if a new data point is introduced in the 

dataset, the overall algorithm is not affected much since the new data may impact one tree, 

but it is very hard for it to impact all the trees. 

 

Disadvantages of Random Forest : 

 

 
a. Complexity: Random Forest creates a lot of trees (unlike only one tree in case of decision 

trees) and combines their outputs. By default, it creates 100 trees in the Python sklearn 

library. To do so, this algorithm requires much more computational power and resources. 

On the other hand, the decision tree is simple and does not require so much computational 

resources. 

b. Longer Training Period: Random Forest requires much more time to train as compared to 

decision trees as it generates a lot of trees (instead of one tree in case of decision tree) and 

makes decisions on the majority of votes. 
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Applications of Random Forest : 

 

 
● For the application in banking, the Random Forest algorithm is used to find loyal customers, 

which means customers who can take out plenty of loans and pay interest to the bank properly, 

and fraud customers, which means customers who have bad records like failure to pay back a 

loan on time or have dangerous actions. 

 

 3.2 IMPLEMENTATION: 

Step I: Importing the libraries 
 
 

 

- The NumPy package is used to perform different Mathematical operations. 

- Pandas provide an easy way to create, manipulate and wrangle the data. 

- Matplotlib is a plotting library for the Python programming language. 

- Seaborn is for easy data visualization 

 

 
Step II: Importing train dataset 

 

 

 
Step III: Check out the missing values 
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Step IV: Performing LabelEncoding on the train dataset 
 
 

 

Step V: Performing OneHotEncoding on the train dataset 
 
 

 

Step VI: Importing test dataset 
 
 

 

Step VII: Performing LabelEncoding on the test dataset 
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Step VIII: Performing OneHotEncoding on the test dataset 
 
 

 

Step IX: Performing Standard Scalar 
 
 

 

Step X: Applying Decision Tree 
 
 

 

 

 

Step XI: Applying Random Forest 
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Step XII: Applying KNN 
 
 

 

Step XIII: Comparing accuracy 
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 3.3 DATA PREPARATION: 

The data is collected from Kaggle website. The data set has seven attributes which predict 

the personality of the person. The attributes description is given below. Based on data types the 

attributes are given. The data set is built on Both Numerical and Nominal data types. In our project 

dataset contains attributes such as Gender, Age, Openness, Neuroticism, Conscientiousness, 

Agreeableness, Extraversion which are Personality traits. The table provide details about the 

attribute and attribute type. As clearly visible from the table, all the features except gender are real 

valued integers. The feature gender is converted to numeric value (0 and 1) in the data pre-

processing step.The age of the person is between 17-28.There will be score given to Openness,  

Neuroticism, Conscientiousness, Agreeableness, Extraversion between 1-8. This dataset can be 

used in several ways if this is used for recruitment purpose then the company should fix some 

standards of scores that they are expecting from the employees they are recruiting for different 

posts and if the person meets that standards based on the performance in personality test then they 

can recruit that particular person by using these attributes that are given below and predict the 

personality of the person whether he is extraverted, serious, dependable, lively, responsible person. 
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All of the rows are used for predicting the personality of the person. 

The factors to predict the personality of the person :- 

● Gender: (female/male)Sex of the person 

● Age: Age of person(17-28) 

● Openness: Score between (1-8) 

● Neuroticism: Score between(1-8) 

● Conscientiousness: Score between(1-8) 

● Agreeableness: Score between(1-8) 

● Extraversion: Score between(1-8) 

● Selector field is used to split the data into 5 categories : extraverted, serious, dependable, 

lively, responsible. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 4.1 RESULTS AND DISCUSSIONS: 

● Our main goal going into this project was to predict the personality of the person using 

various machine learning techniques. We predicted K-Nearest Neighbour (K-NN), Decision 

tree and Random Forest.Among those Random forest and Decision tree algorithms are 

predicted with best results. 

● Out of 710, we predict 151 are extraverted, 161 are serious, 138 are dependable,134 are 

lively, 126 are responsible. Among all the algorithms the best result we got for Decision 

trees. 

 

 

 

 

4.2 ANALYSIS OF THE RESULT: 

●  In this experiment, we considered different analyses to examine the three-machine learning 

classifier for the prediction of personality. In terms of accuracy,K-Nearest Neighbours 

achieved the accuracy of 22%, Random forest achieved the accuracy of 87% and Decision 

tree achieved 99%. According to these measurement criteria Decision tree classification 

technique is more effective than the other classifiers for predicting personality. 
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 5.1 CONCLUSION: 

CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

Personality and Job performance measured in the five-factor model. The relation between 

job performance and the five factors is more a value of the social aspects of the place of work than 

of ability. Research indicates that cognitive ability is more powerfully connected with task 

performance than any of the five factors are connected with task performance. The five factors are 

strongly correlated with cooperating with others and the overall place of work experience, which 

are key components of long-term job success.The five-factor model can be used to predict 

workplace performance. Personality is an essential respect for employers seeking quality 

employees. 

● Personality does contribute to performance but only at a moderate level (it is because 

of this that most psychologists recommend using personality tests as a supplement to other 

selection tools such as structured interviews and reference checks) 

● Conscientiousness is the only Big-Five trait that predicts performance across all job-

types and job-levels 

● Different combinations of personality traits are needed for jobs that have unique 

demands (such as customer service and managerial work) 

● Use personality and cognitive ability tests for employee selection (combined they are 

very highly predictive of performance. 

 5.2 FUTURE SCOPE: 

The findings in the present study open up numerous possibilities for future research to build 

on and develop. Essentially, the major findings in this study replicated the results of past research. 

Apart from the findings that relate to the Big Five factors, further insight on sub dimensions of 

Extraversion and Conscientiousness was yielded. As only key variables, which conformed to the 

hypotheses, were tested and discussed, it will be important, for further research, to investigate the 

relationship between relevant sub dimensions of Big Five factors and job performance. 
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(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 
 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions., component, or software 

to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 
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7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Applicatio 

n 
Product Research Review 

√ 
   

 

 

Note: Tick Appropriate category 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 
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PO 
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PO 

11 

PO 

12 

 PSO 

1 
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2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

1- Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract: In Personality Prediction, we look at to which degree social measures can be used to predict personality. Personality is 

one the factor that directs individual’s inclination to trust and their associations with others. It includes all the attributes and 

qualities that set you apart from every other person. Here the personality of an individual is predicted by five personality key 

components they are Openness, Conscientiousness, Extraversion, Agreeableness, Natural Reactions. It's a test that can be used 

to measure individual’s most significant personality attributes, and help him to comprehend which roles suit him best. In 

recruitment process this model help you to recognize individuals whose personalities best match the roles that you are recruiting 

for and who will be more likely to succeed in your organization. The main aim is to predict personality of a person by using 

different classification algorithms. The algorithms used for this purpose are Random Forest, Decision Tree, and K-Nearest 

Neighbor. Accuracy score is used to compare this classification algorithm. 

Keywords: Personality, Openness, Conscientiousness, Extraversion, Agreeableness, Natural Reactions, OCEAN. 
 

I. INTRODUCTION 

The term “personality” is derived from the word persona. Personality is something that empowers an individual to stand apart as 

particular from others. What does it mean when someone say you have a nice or bad personality? Personality is a reflection of what 

you do. Basically, your personality characterizes what your identity is. Your behavior reflects your personality and determines how 

different you are from others. In personality psychology, it is said that “Few things change, few things stay the same”. People differ 

in many aspects, some are significant, some are trivial. Personality traits are more important characteristics in explaining human 

behavior in the world of work. Have you at any point asked why various individuals respond contrastingly to a similar 

circumstance? These are explained by the personality model which has had great popularity in the last decades or so known as Five 

Factor Model of Personality or the OCEAN Model. According to the OCEAN Model, there are only five main components of 

personality. They are Openness, Consciousness, Extraversion, Agreeableness and Neuroticism. Market research agencies and 

marketers often use the OCEAN model to understand the consumer and to segment customers into personality types. Human 

resources professionals often use this to recruit employees for their company. The five traits are often referred to as OCEAN. They 

are 

A. Openness 

Openness concerns with the people who are willing to do new things and they can also have the ability to think out of the box. They 

are well known for their “Creative mind”, this estimates your degree of innovativeness , and your longing for information and new 

encounters. 

B. Conscientiousness 

This explains about the care that a person take to deal various situations in his life and in work. If a person score high in 

conscientiousness, they are more likely to be organized and thorough, and they know how to make plans and follow them. If he/she 

score low in Conscientiousness, they are more disorganized. 

C. Extraversion/Introversion 

This describes whether the person is outgoing or quiet. Extroverts people are bound to connect with others, while introvert people 

get drained from cooperating with others and they get their vitality with isolation. 

D. Agreeableness 

Agreeableness is explained in such a way that how a person keeps others needs ahead of their own. They used to co-operate more 

with others than compete. 
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E. Natural Reactions 

Also called as “Emotional Stability” or “Neuroticism”, this measures emotional stability of a person based on the situations.  

Fig. 1  Personality is related to big five traits 

II. LITERATURE REVIEW 

From most of the previous researches and works, there is a solid connection among personality and performance. There are various 

examinations which endeavor to correct the connection between personality properties and different performance parameters. The 

accompanying writing survey endeavors to grasp these connections between personality characteristics and performance parameters 

like occupation performance, profitability, work fulfillment, etc. 

A. The Five Personality Traits 

The Five personality attributes are autonomous personality qualities which decide five personality types including 

Conscientiousness, Extraversion, Neuroticism, Agreeableness and Openness to encounter. Many researches have been done in 

recent decade on the person personality qualities which will prompt particular sort of mentalities and business related conduct. 

Openness to encounter incorporate attributes like inventive, refined, inquisitive, unique, expansive disapproved (Barrick and Mount, 

1991). Openness has to do with inquisitive, innovative, imaginative, perplexing, refined, advanced (Colquitt, 2009). 

Conscientiousness personality joins characteristics, for instance, devoted, wary, cautious, careful, created, forging ahead (Barrick 

and Mount, 1991). 

Extraversion incorporates characteristics, for example, amiable, garrulous, gregarious, emphatic, dynamic, expressive. They have a 

powerful urge for acclaim, social acknowledgment, status and force. Extraversion is related with descriptive word attributes, for 

example, loquacious, amiable, energetic, strong, and prevailing (Colquitt, 2009). 

Agreeableness incorporate characteristics, for example, gracious, adaptable, trusting, pleasant, helpful, excusing, kindhearted, and 

lenient (Barrick and Mount, 1991). Agreeableness has descriptive words for example, kind, agreeable, thoughtful, supportive, 

gracious, and warm (Colquitt, 2009). 

Neuroticism incorporates attributes like restless, discouraged, furious, humiliated, enthusiastic, stressed, shaky (Barrick and Mount, 

1991). Neuroticism is a personality type which is constrained in social aptitudes and evades circumstances that request taking 

control. Neuroticism has to do with anxious, irritable, passionate, uncertain, and temperamental character (Colquitt, 2009). 
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B. Personality Traits and on Job Performance 

Analysts have inspected the association among personality and on job performance, (Barrick and Mount (1991). This composing 

shows an anticipated strong productive result of conscientiousness and passionate quality on job performance, while the effects of 

other personality characteristics are related with explicit occupations (extraversion decidedly influences occupations including social 

associations) or explicit job angles (openness to experience is related to planning capability). Among the five traits, 

conscientiousness is identified with job performance. After the research ,the analysts excitement for utilizing personality measures  

to predict performance at work and have vivified inquire about that clarifies why an unequivocal individual stands apart recognize 

from job performance. 

C. Personality Traits and Readiness to Contend 

Muller and Schwieren with the assistance of trials came to know the connection between the Five personality characteristics and 

section into rivalry. By this they found that neuroticism identifies with low performance in rivalry and low eagerness to contend. 

D. Personality Traits and Worker Turnover 

Verifiably, scientists have tried to distinguish natural reasons for employee turnover. This paradigm has prompted to the contrasts 

similar to a significant reason for people's turnover choices.The outcome of the meta-investigation show that personality qualities do 

influence individuals turnover points and practices. The quality of Emotional Stability best anticipated (adversely representatives 

goals to stop) though the trait of Conscientiousness and Agreeableness best anticipated (contrarily) real turnover decisions. 

III. AN OVERVIEW OF PROPOSED SYSTEM 

Before recruiting an employee for any company there should be one test to predict the personality of a person but many 

organisations doesn’t have that phase in their recruitment process. It is very important phase to determine the personality of a person 

and while recruiting for a job in any organisation if one's personality doesn't fit the role then everyone loses and then there will be 

low productivity, and loss of investment in training if the person chooses to leave the job. So, by using this personality prediction it 

helps the recruiters to find people who have the personality, as well as the skills, to fit the roles that they are hiring for their 

company. Here, the personality of a person is predicted in the form of test as a part of recruitment process. The data set for this 

personality prediction is collected from Kaggle. 

It contains attributes such as Gender, Age, Openness, Neuroticism, Conscientiousness, Agreeableness, Extraversion which are 

Personality traits that contains some score between (1-8). By using these attributes we will predict the personality of the person 

whether he is extraverted, serious, dependable, lively, responsible person. The test score is used determine whether you're in correct 

role. If you score high in extraversion and natural reactions, then the person would feel like his in home when he is in crowd also 

they would more easily stressed and nervous. 

If your present job includes a great deal of pressure for example, in the event that you need to meet targets or tight cutoff times  or  

on the off chance that you are detached in a desk area for the greater part of the day, you'll likely look for some kind of employment 

hard. 

This could be that your personality sometimes doesn't suit for the sort of employment you have. So, if it is the case you can utilize 

your test results to distinguish a new role or profession that would accommodate your extrovert personality. On the other hand, you 

could search out new an alternate job inside your organization that fit your personality better. The classification algorithms may 

reduce burden on recruiters in order to recruit for their company. 

IV. METHODOLOGY 

In this model, we use Classification Algorithms like Decision Tree, Random forest, K-Nearest Neighbor. Classification can be done 

on both structured and unstructured data. Classification is a process in which data is categorized based on given number of classes. 

In classification, it’s main purpose is to identify the class to which new data comes. In classification we come across  some 

important terminologies like Binary Classification, Multi Class Classification and Multi Label Classification. 

In Binary  Classification there  is  only two  possible  outcomes. For  instance, Gender   can   be   either  Male or Female where  as  

in Multi Class Classification there are more than two classes. 

In Multi Class Classification each sample is given to only one target label. For instance, an animal can be cat or dog but not both at 

the same time. In Multi Label Classification where each sample is mapped to a set of target labels. For instance, A news story can be 

about games, an individual, and area simultaneously. 
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Initialize the 

classifier 

Train the 

classifier 

Predict the target 

Evaluate the 

model 

These are the following steps required to build a classification model: 

1) Initialize the classifier that we are using. 

2) Then train the classifier. 

3) Predict the target: For an unlabeled observation X, then the predict (X) which gives predicted label y. 

4) Evaluate the model. 
 

Fig. 2  Architecture of the model 

Personality prediction comes under multi-classification model and the data is collected from Kaggle website. The data set has seven 

attributes which predict the personality of the person. The attributes description is given below. Based on  data types the attributes 

are given. The data set is built on both numerical and nominal data types. In our project dataset contains attributes such as Gender, 

Age, Openness, Neuroticism, Conscientiousness, Agreeableness, Extraversion which are Personality traits. The  table  provide 

details about the attribute and attribute type. As clearly visible from the table, all the features except gender are real valued integers. 

The feature gender is converted to numeric value (0 and 1) in the data pre-processing step. The age of the person is between 17-28. 

There will be some score given to Openness, Neuroticism, Conscientiousness, Agreeableness, Extraversion between 1-8. This 

dataset can be used in several ways if this is used for recruitment purpose then the organisation should fix some standards of scores 

that they are expecting from the employees they are recruiting for various posts and if the person meets that standards based on the 

performance in personality test then they can recruit that particular person by using these attributes that are given below and predict 

the personality of the person whether he is extraverted, serious, dependable, lively, responsible person. 

 
TABLE I Description About  Dataset 

 

 
S.No 

Description of attributes 

Attributes Type Range 

1 Gender nominal Male/Female 

2 Age numeric 17-28 

3 Openness numeric 1-8 

4 Neuroticism numeric 1-8 

5 Conscientiousness numeric 1-8 

6 Agreeableness numeric 1-8 

7 Extraversion numeric 1-8 
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A. Decision Tree 

A Decision Tree is a Supervised Machine Learning where the data is continuously split according to a certain parameter. Decision 

trees characterize the models by arranging them down the tree from the root to some leaf node. Every node in the tree goes about as 

an experiment for some characteristic, and each edge plunging from the node compares to the potential responses to the experiment. 

This procedure is recursive in nature and is repeated for each subtree established at the new node. 

1) Working of Decision Tree: The decision of making key parts intensely influences a tree's exactness. It uses many algorithms to 

choose to divide a node into at least two sub nodes. The formation of sub nodes expands the homogeneity of resultant sub- 

nodes. The decision tree parts the nodes on every single accessible variable and afterward chooses the split which brings about 

most homogeneous sub-nodes. The algorithm selection is based on the type of target variables. 

2) Advantages of Decision Tree 

a) It can deal with both downright and numerical information. 

b) Impervious to exceptions, subsequently require little information preprocessing. 

c) New highlights can be handily included. 

B. Random Forest 

Random Forest algorithm is a supervised classification algorithm. We can see it from its name, which is to make a forest by some 

way and make it random. There is a connection between the trees in the forest and the outcomes it can get. The bigger the quantity  

of trees, the more precise the outcome. In Random forest making the forest isn't equivalent to developing the choice with 

information gain. 

1) Working of Random Forest: Random Forest works in two-stage initially is to make the random forest by joining N decision 

tree, and second is to predict each tree made in the principal stage. 

The Working procedure can be clarified by the following steps: 

a) Select some K data points from the training dataset. 

b) Form the decision trees related with the chose data points. 

c) Pick the number N for decision trees that you need to build. 

d) Again repeat 1 and 2. 

e) Find the predictions of each decision tree for new data points and assign them to the ones that have more votes. 

2) Advantages of Random Forest 

a) It automatically handles the missing values. 

b) It doesn’t require feature scaling. 

c) It efficiently handles non-linear parameters 

C. K-Nearest Neighbor 

K-Nearest Neighbor is non-parametric which means there is no suspicion for fundamental data dispersion. In present reality datasets 

don't follow numerical hypothetical suppositions and this is useful in that scenario. It does not need any training data points to build 

model. The training data is used while testing. This makes training quicker and testing stage increasingly slow. Expensive testing 

stage implies time and memory. In worst case, it needs more opportunity to check all data points and filtering all data points will 

require more memory for keeping training data. 

 
1) Working of K-Nearest Neighbor 

a) Select the K as number of the neighbors 

b) Then calculate the Euclidean distance for K number of neighbors. 

c) Take the K nearest neighbors based on the determined Euclidean distance. 

d) Check the number of the data points among all these k neighbors. 

e) Assign the new data points for which the number of the neighbor is maximum. 

2) Advantages of Random Forest 

a) As it is a lazy algorithm it doesn’t require any training period. 

b) As training is not require, if new data is added then there will be no impact on the accuracy of the algorithm. 

c) It is easy to implement. 
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V. RESULTS AND DISCUSSIONS 

Our main goal going into this project was to predict the personality of the person using various machine learning techniques. We 

predicted K-Nearest Neighbor (K-NN), Decision tree and Random Forest. Among those Random forest and Decision tree 

algorithms are predicted with best results. Out of 710 records in the data set, we predict 151 are extraverted, 161 are serious, 138 are 

dependable, 134 are lively, 126 are responsible and the rest of 250 patients are healthy. Among all the algorithms the best result we 

got for Decision tree. So, we choose Decision tree as the best algorithm for Personality prediction. 

Fig. 3  Accuracy of algorithms 

In this experiment, we considered different analysis to examine the three-machine learning classifier for the prediction of 

personality. In terms of accuracy, K-Nearest Neighbors achieved the accuracy of 22%, Random forest achieved the accuracy of 87% 

and Decision tree achieved 99%. According to these measurement criteria Decision tree classification techniques is more effective 

than the other classifiers for predicting personality. 

VI. CONCLUSION 

The association between job performance and the five traits is increasingly an estimation of the social parts of the work environment 

than of capacity. The five traits are all the more unequivocally connected with associating with others and the work understanding, 

which are key parts of long term job achievement. The OCEAN model can be used to predict employee performance. Personality is 

an most important respect for recruiters who are seeking for quality employees. Personality of a person does contribute to 

performance but only at some level. Conscientiousness is one of the trait that predicts performance among all the job types. Various 

combinations of personality traits among the five traits  are  needed  for  jobs  that  have  unique  demand.  Combined  use 

personality and cognitive ability tests for employee selection gives high performance. 
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ABSTRACT 

 
 

With the growing technology the usage of smart cards like credit card become 

popular. At the same time misuse and fraud in using credit cards has also came into light. As 

such fraud usage can cause loss to the user. One must be aware that his/her credit card is 

perfectly secured. Our project aims at detecting the credit card frauds. Any malicious person 

using our card can be identified and thereby detecting fraud usage. 

Machine learning algorithms are employed to analyse all the authorized transactions 

and report the suspicious ones. These reports are investigated by professionals who contact the 

cardholders to confirm if the transaction was genuine or fraudulent. The investigators provide 

a feedback to the automated system which is used to train and update the algorithm to 

eventually improve the fraud-detection performance over time. 
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CHAPTER 1 

INTRODUCTION 

 
 INTRODUCTION 

Credit card fraud is an inclusive term for fraud committed using a payment card 

such as a credit card. A credit card is a payment card issued to users to enable the cardholder 

to pay a merchant for goods and services based on the cardholder's promise to the card issuer to 

pay them for the amounts plus the other agreed charges. The card issuer creates a revolving 

account and grants a line of credit to the cardholder, from which the cardholder can borrow 

money for payment to a merchant or as a cash advance. 'Fraud' in credit card transactions is 

unauthorized and unwanted usage of an account by someone other than the owner of that 

account. Necessary prevention measures can be taken to stop this abuse and the behaviour of 

such fraudulent practices can be studied to minimize it and protect against similar occurrences 

in the future. In other words, Credit Card Fraud can be defined as a case where a person uses 

someone else’s credit card for personal reasons while the owner and the card issuing authorities 

are unaware of the fact that the card is being used. 

There are two kinds of card fraud - card-present fraud and card-not-present fraud. 

The compromise can occur in a number of ways and can usually occur without the knowledge 

of the cardholder. The internet has made database security lapses particularly costly, in some 

cases, millions of accounts have been compromised. Stolen cards can be reported quickly by 

cardholders, but a compromised account’s details may be held by a fraudster for months before 

any theft, making it difficult to identify the source of the compromise. The cardholder may not 

discover fraudulent use until receiving a statement. Cardholders can mitigate this fraud risk by 

checking their account frequently to ensure there are not any suspicious or unknown 

transactions. When a credit card is lost or stolen, it may be used for illegal purchases until the 

holder notifies the issuing bank and the bank puts a block on the account. Most banks have free 

24-hour telephone numbers to encourage prompt reporting. Still, it is possible for a thief to 

make unauthorized purchases on a card before the card is cancelled. 

https://en.wikipedia.org/wiki/Fraud
https://en.wikipedia.org/wiki/Payment_card
https://en.wikipedia.org/wiki/Credit_card
https://en.wikipedia.org/wiki/Payment_card
https://en.wikipedia.org/wiki/Merchant
https://en.wikipedia.org/wiki/Goods_and_services
https://en.wikipedia.org/wiki/Credit_card_issuer
https://en.wikipedia.org/wiki/Revolving_account
https://en.wikipedia.org/wiki/Revolving_account
https://en.wikipedia.org/wiki/Line_of_credit
https://en.wikipedia.org/wiki/Merchant
https://en.wikipedia.org/wiki/Cash_advance
https://en.wikipedia.org/wiki/Card_not_present_transaction
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Fraud detection involves monitoring the activities of populations of users in order 

to estimate, perceive or avoid objectionable behaviour, which consist of fraud, intrusion, and 

defaulting. This is a very relevant problem that demands the attention of communities such as 

machine learning and data science where the solution to this problem can be automated. This 

problem is particularly challenging from the perspective of learning, as it is characterized by 

various factors such as class imbalance. The number of valid transactions far outnumber 

fraudulent ones. Also, the transaction patterns often change their statistical properties over the 

course of time. These are not the only challenges in the implementation of a real-world fraud 

detection system, however. In real world examples, the massive stream of payment requests is 

quickly scanned by automatic tools that determine which transactions to authorize. 

In computer science, artificial intelligence (AI), sometimes called machine 

intelligence, is intelligence demonstrated by machines, in contrast to the natural intelligence 

displayed by humans and animals. Colloquially, the term "artificial intelligence" is used to 

describe machines that mimic "cognitive" functions that humans associate with other human 

minds, such as "learning" and "problem solving". As machines become increasingly capable, 

tasks considered to require "intelligence" are often removed from the definition of AI, a 

phenomenon known as the AI effect. A quip in Tesler's Theorem says, "AI is whatever hasn't 

been done yet." For instance, optical character recognition is frequently excluded from things 

considered to be AI, having become a routine technology. Artificial Intelligence is an approach 

to make a computer, a robot, or a product to think how smart human think. AI is a study of how 

human brain think, learn, decide and work, when it tries to solve problems. And finally, this 

study outputs intelligent software systems. The aim of AI is to improve computer functions 

which are related to human knowledge, for example, reasoning, learning, and problem-solving. 

Python is an interpreted, high-level and general-purpose programming language. It 

was created by Guido van Rossum and first released in the year 1991. Python's design 

philosophy emphasizes code readability with its notable use of significant whitespace. Its 

language constructs and object-oriented approach aims to help programmers write clear, logical 

code for small and large-scale projects. Python is dynamically typed and garbage-collected. It 

supports multiple programming paradigms, including procedural, object-oriented, and 

functional programming. Python is often described as a "batteries included" language due to 

its comprehensive standard library. 

https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/AI_effect
https://en.wikipedia.org/wiki/Optical_character_recognition
https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Code_readability
https://en.wikipedia.org/wiki/Off-side_rule
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Dynamic_programming_language
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Standard_library
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Fig 1: Credit Card Fraud Detection 

 
 

 OBJECTIVES OF THE PROJECT 

 
 

  The main objective behind the project is to detect and identify the frauds that occur 

without the knowledge of the authorised owner. 

 Machine Learning algorithms are vastly used in predicting the rea life problems and it 

is very efficient to use machine learning algorithms as we can get our results so 

accurately. 

 These techniques perform fraud detection with less human interference minimizing the 

effort and human burden. 

 The concept of using the machine learning techniques for fraud detection of credit card 

is faster and greatly reduces the prediction time 

 This method is highly secured and follows straight forward implementation. 
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 PROBLEM STATEMENT 

 
 

With the growing technology the usage of smart cards like credit card become 

popular. At the same time misuse and fraud in using credit cards has also came into light. As 

such fraud usage can cause loss to the user. One must be aware that his/her credit card is 

perfectly secured. Our project aims at detecting the credit card frauds. Any malicious person 

using our card can be identified and thereby detecting fraud usage. 

Machine learning algorithms are employed to analyse all the authorized transactions 

and report the suspicious ones. These reports are investigated by professionals who contact the 

cardholders to confirm if the transaction was genuine or fraudulent. The investigators provide 

a feedback to the automated system which is used to train and update the algorithm to 

eventually improve the fraud-detection performance over time. 
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CHAPTER 2 

LITERATURE REVIEW 

 
Data mining technique is one notable method used in solving credit fraud 

detection problem. Credit card fraud detection is the process of identifying those transactions 

that are fraudulent into two classes of legitimate and fraudulent transactions Credit card fraud 

detection is based on analysis of a card’s spending behaviour. In the past few attempts have 

been made to use different machine learning approaches and feature selection techniques to the 

transaction dataset. Classification of credit card transactions is mostly a binary classification 

problem. Here, credit card transaction is either as a legitimate transaction (negative class) or a 

fraudulent transaction (positive class). Fraud detection is generally viewed as a data mining 

classification problem, where the objective is to correctly classify the credit card transactions 

as legitimate or fraudulent. 

Different Supervised machine learning algorithms like Decision Trees, Naive Bayes 

Classification, Least Squares Regression, Logistic Regression, Random Forest and SVM are 

used to detect fraudulent transactions in real-time datasets. Two methods under random forests 

are used to train the behavioural features of normal and abnormal transactions. They are 

Random-tree-based random forest and CART-based. Even though random forest obtains good 

results on small set data, there are still some problems in case of imbalanced data. The future 

work will focus on solving the above-mentioned problem. The algorithm of the random forest 

itself should be improved. Performance of Logistic Regression, K-Nearest Neighbour, and 

Naïve Bayes are analysed on highly skewed credit card fraud data where Research is carried 

out on examining meta-classifiers and meta-learning approaches in handling highly imbalanced 

credit card fraud data. Through supervised learning methods can be used there may fail at 

certain cases of detecting the fraud cases.[1] 

Many techniques have been applied to credit card fraud detection, artificial neural 

network, genetic algorithm, support vector machine, frequent item set mining, decision tree, 

migrating bird’s optimization algorithm, naïve Bayes. A comparative analysis of logistic 

regression and naïve Bayes is carried out in. The performance of Bayesian and neural network 

is evaluated on credit card fraud data. Decision tree, neural networks and logistic regression 

are tested for their applicability in fraud detections [2]. 
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EkremDuman et al. developed a method for credit card fraud detection. They defined 

a cost- sensitive objective function that assigned different cost to different misclassification 

errors (e.g. false positive, false negative). In this case, the goal of a classifier will be the 

minimization of overall cost instead of the number of misclassified transactions. This is due 

the fact that the correct classification of some transactions was more important than others. The 

utilized classifier in this work was a novel combination of the genetic algorithms and the scatter 

search. For evaluating the proposed method, it was applied to real data and showed promising 

result in comparison to literature. Analysing the influence of the features in detecting fraud 

indicated that statistics of the popular and unpopular regions for a credit card holder is the 

most important feature. Authors excluded some type of features such as the MCC and country 

statistics from their study that resulted in less generality for typical fraud detection problem[3]. 

K.RamaKalyaniet al presented a model of credit card fraud detection based on the 

principles of genetic algorithm. The goal of the approach was first developing a synthetizing 

algorithm for generating test data and then to detect fraudulent transaction with the proposed 

algorithm[4]. 

Tung-shou Chenet al. proposed a binary support vector system (BSVS), in which 

support vectors were selected by means of the genetic algorithms (GA). In proposed model 

self-organizing map (SOM) was first applied to obtain a high true negative rate and BSVS was 

then used to better train the data according their distribution. In this a classification model based 

on decision trees and support vector machines (SVM) was constructed respectively for 

detecting credit card fraud. The first comparative study among SVM and decision tree methods 

in credit card fraud detection with a real data set was performed in this paper. The results 

revealed that the decision tree classifiers such as CART outperform SVM in solving the 

problem under investigation [5]. 

Rongchang Chen et al suggested a novel questionnaire-responder transaction (QRT) 

approach with SVM for credit card fraud detection. The objective of this research was the usage 

of SVM as well as other approaches such as Over-sampling and majority voting for 

investigating the prediction accuracy of their method in fraud detection. The experimental 

results indicated that the QRT approach has high degree of efficiency in terms of prediction 

accuracy [6]. 
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Qibei Luetal established a credit card fraud detection model based on Class 

Weighted SVM. Employing Principal Component Analysis (PCA), they initially reduced data 

dimension to less synthetic composite features due to the high dimensionality of data. Then 

according to imbalance characteristics of data, an improved Imbalance Class Weighted SVM 

(ICW-SVM) was proposed. Support vector machine (SVM) is a supervised learning model 

with associated learning algorithms that can analyse and recognize patterns for classification 

and regression tasks. SVM is a binary classifier. The basic idea of SVM was to find an optimal 

hyper-plane which can separate instances of two given classes, linearly. This hyper-plane was 

assumed  to  be located in the gap between some marginal instances called support vectors.[7] 

Ezawa and Norton developed a four-stage Bayesian network They claimed that lots 

of popular methods such as regression, K-nearest neighbour and neural networks takes too 

long time to be applicable in their data. A Bayesian network is a graphical model that 

represents  conditional  dependencies  among random variables. The underlying graphical 

model is in the form of directed acyclic graph. Bayesian networks are useful for finding 

unknown probabilities given known probabilities in the presence of uncertainty. Bayesian 

networks can play an important and effective role in modelling situations where some basic 

information  is  already  known  but  incoming  data  is  uncertain  or  partially unavailable[8]. 

Aleskerovet al. developed a neural network based data mining system for credit card 

fraud detection. The proposed system had three layers auto associative architectures. They used 

a set of synthetized data for training and testing the system. The report results show very 

successful fraud detection rates. P-RCE neural network was applied for credit card fraud 

detection. P-RCE is a type of radial-basis function networks that usually applied for pattern 

recognition tasks. Krenkeretal. proposed a model for real time fraud detection based on 

bidirectional neural networks. They used a large data set of cell phone transactions provided 

by a credit card company. It was claimed that the system outperforms the rule based algorithms 

in terms of false positive rate [9]. 
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METHODOLOGY 

CHAPTER 3 

PROPOSED METHOD 

 

Methodologies are specific to each and every project. Since methodology 

defines the sequence of activities or steps for each phase of a project life cycle. Machine 

learning provides various algorithms for supervised learning. Basically, supervised learning 

algorithms are classified in to two categories namely classification algorithms and regression 

algorithms. As the dataset has only two output labels it comes under classification algorithms. 

Initially train the dataset with various classification algorithms such as Logistic Regression, K- 

Nearest Neighbours, Simple Vector Machine, Decision Tree and Random Forest. Compare 

accuracy given by each algorithm and choose the algorithm with best accuracy. 

Architecture of the system: 
 

 

 

Fig 2: Steps involved in Methodology 
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 K-Nearest Neighbors Algorithm: 

Python provides many predefined packages. These packages include libraries for data types 

and algorithms Importing these packages in our project helps to implement the algorithm 

against the given dataset. The k-nearest neighbors (KNN) algorithm is a simple, easy-to- 

implement supervised machine learning algorithm that can be used to solve both classification 

and regression problems. The KNN algorithm assumes that similar things exist in close 

proximity. In other words, similar things are near to each other. The KNN algorithm hinges on 

this assumption being true enough for the algorithm to be useful. KNN captures the idea of 

similarity (sometimes called distance, proximity, or closeness) with some mathematics we might 

have learned in our childhood— calculating the distance between points on a graph. Distance 

between two points can be calculated by mathematical formula and there are other ways of 

calculating distance, and one way might be preferable depending on the problem we are solving. 

However, the straight-line distance (also called the Euclidean distance) is a popular and familiar 

choice. 

 

 

 

Fig 3: KNN Algorithm Description 
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We can understand working of KNN algorithm with the help of following steps: 

 

 Load the data 

 Initialize K to your chosen number of neighbors 

 For each example in the data 

 Calculate the distance between the query example and the current example 

from the data.

 Add the distance and the index of the example to an ordered collection

 Sort the ordered collection of distances and indices from smallest to largest (in 

ascending order) by the distances 

 Pick the first K entries from the sorted collection 

 Get the labels of the selected K entries 

 Since our problem is classification, return the mode of the K labels. 
 

 

 

Fig 4: Implementation of KNN Algorithm 
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Choosing the right value for K 

 
To select the K that’s right for your data, we run the KNN algorithm several times with different 

values of K and choose the K that reduces the number of errors we encounter while maintaining 

the algorithm’s ability to accurately make predictions when it’s given data it hasn’t seen before. 

Here are some things to keep in mind: 

 As we decrease the value of K to 1, our predictions become less stable. Just think for a 

minute, imagine K=1 and we have a query point surrounded by several reds and one 

green (I’m thinking about the top left corner of the colored plot above), but the green is 

the single nearest neighbor. Reasonably, we would think the query point is most likely 

red, but because K=1, KNN incorrectly predicts that the query point is green. 

 

 Inversely, as we increase the value of K, our predictions become more stable due to 

majority voting / averaging, and thus, more likely to make more accurate predictions (up 

to a certain point). Eventually, we begin to witness an increasing number of errors. It is 

at this point we know we have pushed the value of K too far. 

 

 In cases where we are taking a majority vote (e.g. picking the mode in a classification 

problem) among labels, we usually make K an odd number to have a tiebreaker. 

 
Advantages of KNN: 

 
1. The algorithm is simple and easy to implement. 

 
2. There’s no need to build a model, tune several parameters, or make additional 

assumptions. 

 

3. The algorithm is versatile. It can be used for classification, regression, and search. 
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 IMPLEMENTATION 
 
 

 
Fig 5: Flow of Implementation 

 
1. Import the Libraries: 

 
Machine Learning is the field of study that gives computers the ability to learn 

without being explicitly programmed. They are typically used to solve various types of life 

problems. The libraries imported in this project are 

 

 NumPy

 Matplotlib

 Pandas

 

NumPy: 

 
Numpy is a Python package which stands for 'Numerical Python'. It is the core 

library for scientific computing, which contains a powerful n-dimensional array object and it 

provide tools for integrating C, C++ etc. It is also useful in linear algebra, random number 

capabilityIt is an open source module of Python which provides fast mathematical computation 

on arrays and matrices. Since, arrays and matrices are an essential part of the Machine Learning 

ecosystem, NumPy along with Machine Learning modules like Scikit-learn, Pandas, 

Matplotlib, TensorFlow, etc. complete the Python Machine Learning Ecosystem. NumPy 

provides the essential multi-dimensional array-oriented computing functionalities designed for 
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high-level mathematical functions and scientific computation. Numpy is a very popular python 

library for large multi-dimensional array and matrix processing, with the help of a large 

collection of high-level mathematical functions. It is very useful for fundamental scientific 

computations in Machine Learning. It is particularly useful for linear algebra, Fourier 

transform, and random number capabilities. High-end libraries like TensorFlow uses NumPy 

internally for manipulation of Tensors 

 
Pandas: 

 
Like NumPy, Pandas is one of the most widely used python libraries in data science. It provides 

high-performance, easy to use structures and data analysis tools. Unlike NumPy library which 

provides objects for multi-dimensional arrays, Pandas provides in-memory 2d table object 

called Dataframe. It is like a spreadsheet with column names and row labels. Pandas is a 

popular Python library for data analysis. It is not directly related to Machine Learning. As we 

know that the dataset must be prepared before training. In this case, Pandas comes handy as it 

was developed specifically for data extraction and preparation. It provides high-level data 

structures and wide variety tools for data analysis. It provides many inbuilt methods for 

groping, combining and filtering data. 

 
Matplotlib: 

 
Matplotlib is a 2d plotting library which produces publication quality figures in a variety of 

hardcopy formats and interactive environments. Matplotlib can be used in Python scripts, 

Python and IPython shell, Jupyter Notebook, web application servers and GUI toolkits. 

matplotlib. pyplot is a collection of functions that make matplotlib work like MATLAB. 

Majority of plotting commands in pyplot have MATLAB. Matplotlib is designed to be as 

usable as MATLAB, with the ability to use Python, and the advantage of being free and open 

source. Several toolkits are available which extend Matplotlib functionality. Some are separate 

downloads; others ship with the Matplotlib source code but have external dependencies. 

Basemap: Map plotting with various map projections, coastlines, and political boundaries. 

Cartopy: a mapping library featuring object-oriented map projection definitions, and arbitrary 

point, line, polygon and image transformation capabilities. (Matplotlib v1.2 and above)Excel 

tools: utilities for exchanging data with Microsoft Excel • GTK tools: interface to the GTK+ 

library. 
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Visualization with Matplotlib - One of Matplotlib ‘s most important features is its ability to 

play well with many operating systems and graphics backends. Matplotlib supports dozens of 

backends and output types, which means you can count on it to work regardless of which 

operating system you are using or which output format you wish. This cross-platform, 

everything-to-everyone approach has been one of the great strengths of Matplotlib. It has led 

to a large user base, which in turn has led to an active developer base and Matplotlib‘s powerful 

tools and ubiquity within the scientific Python world. 

 
 

 
2. Import the dataset: 

 
A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column 

of the table represents a variable, and each row corresponds to a given member of the data set 

in question. The data set lists values for each of the variables, such as height and weight of an 

object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number of rows. A lot of datasets 

come in CSV formats. We will need to locate the directory of the CSV file at first (it’s more 

efficient to keep the dataset in the same directory as your program) A Pandas DataFrame will 

be created by loading the datasets from existing storage; storage can be SQL Database, CSV 

file, and Excel file. Pandas Data Frame can be created from the lists, dictionary, and from a list 

of dictionaries etc. For reading the data from the csv format we use read() function. 

 
read(): read() method in Python is used to read at most n bytes from the file associated with 

the given file descriptor. If end of the file has been reached while reading bytes from the given 

file then os. read() method will return an empty bytes object for all bytes left to be read. This 

read_csv function fetches the particular Comma Separated Value (CSV) .file from the path 

given as its parameter. This is a predefined function of pandas package which can be referred 

by the variable pd .This read_csv function fetches and returns the dataset to the dataset variable. 
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The data that is loaded as dataset can be described or understood by using the describe() 

method. describe() method in python is used to give the statistical information about the 

data. The features like count. sum, average, maximum etc is found by using this method. 

 
 

 
 

The list of columns that are present in the dataset can be found using the columns() method. 

By calling the data frame object with the columns method, the entire columns in the dataset 

are retrieved. 
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3. Checking for null values: 

Sometimes you may find some data are missing in the dataset. We need to be 

equipped to handle the problem when we come across them. Obviously, you could remove the 

entire line of data but what if you are unknowingly removing crucial information? Of course, 

we would not want to do that. One of the most common idea to handle the problem is to take 

a mean of all the values of the same column and have it to replace the missing data. 

isnull(): 

isnull() method checks for NULL values  and  a  Boolean  series  is  returned  by  

the isnull() method which stores True for every Not a Null(NaN) value and False for a Not null 

value. 
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4. Balancing the dataset: 

 
In this phase of the project we will implement "Random Under Sampling" which basically 

consists of removing data in order to have a more balanced dataset and thus avoiding our 

models to overfitting. Since the data is imbalance which contains only 0.17 percent of fraud 

transactions. There is a need to balance the dataset. 

 

 The first thing we have to do is determine how imbalanced is our class. This can be 

found by using the value_counts method.

 

 
 

. This can be graphically represented as below: 
 

 

 

 
Fig 6: Class Distribution 
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 Once we determine how many instances are considered fraud transactions (Fraud = "1") 

we should bring the non-fraud transactions to the same amount as fraud transactions 

(assuming we want a 50/50 ratio), this will be equivalent to 492 cases of fraud and 492 

cases of non-fraud transactions.

 After implementing this technique, we have a sub-sample of our dataframe with a 50/50 

ratio with regards to our classes. Then the next step we will implement is to shuffle the 

data to see if our models can maintain a certain accuracy every time we run this script.

 

 

5. Finding correlation coefficient for all column pairs: 

 
We can already see some potentially interesting relationships between the target variable and 

the feature variables .To quantify the pairwise relationships that we observed in the scatter 

plots, we can compute the Pearson correlation coefficient matrix. The Pearson correlation 

coefficient is one of the most common methods to quantify correlation between variables, and 

by convention, the following thresholds are usually used: 

 0.2 = weak

 0.5 = medium

 0.8 = strong

 0.9 = very strong
 

 
 

18 



Credit card fraud detection 

19 Gudlavalleru Engineering College 

 

 

 

 
 
 

 

6. Select the predictor and target variables: 
 

Splitting is a process in which we split data into a group by applying some 

conditions on datasets. The dataset is then splitted to two sets x and y. It is done based 

dependent and independent variables. Independent variables are those variables that won’t 

depend on any corresponding values and can be directly acquired from the user. The dependent 

variables are those variables that are depended and acquired from the independent variables. 

Basically, the dependent variables are placed in y and independent in x. The x and y sets are 

further used in visualization. The splitting of dataset into x and y is called slicing and is done 

with iloc[ ]. 

iloc: 

iloc returns a Pandas Series when one row is selected, and a Pandas DataFrame when 

multiple rows are selected, or if any column in full is selected. To counter this, pass a single- 

valued list if you require DataFrame output. 
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7. Spliting the data into Train and Test set: 

 
Now we need to split our dataset into two sets — a Training set and a Test set. We 

will train our machine learning models on our training set, i.e our machine learning models 

will try to understand any correlations in our training set and then we will test the models on 

our test set to check how accurately it can predict. Assuming that your test set meets the 

preceding two conditions, your goal is to create a model that generalizes well to new data. Our 

test set serves as a proxy for new data. For example, consider the following figure. Notice that 

the model learned for the training data is very simple. This model doesn't do a perfect job—a 

few predictions are wrong. However, this model does about as well on the test data as it does 
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on the training data. In other words, this simple model does not overfit the training data. 

Validating the trained model against test data. Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are accidentally 

training on the test set. 

 

 
 

For example, high accuracy might indicate that test data has leaked into the training 

set. For example, consider a model that predicts whether an email is spam, using the subject 

line, email body, and sender's email address as features. We apportion the data into training 

and test sets, with an 80-20 split. After training, the model achieves 99% precision on both the 

training set and the test set. We'd expect a lower precision on the test set, so we take another 

look at the data and discover that many of the examples in the test set are duplicates of 

examples in the training set (we neglected to scrub duplicate entries for the same spam email 

from our input database before splitting the data). We've inadvertently trained on some of our 

test data, and as a result, we're no longer accurately measuring how well our model generalizes 

to new data. Scikit-learn provides a range of supervised and unsupervised learning algorithms 

via a consistent interface in Python. It is licensed under a permissive simplified BSD license 

and is distributed under many Linux distributions, encouraging academic and commercial use. 
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8. Normalize the data: 

Before we do fitting, let’s normalize the data so that the data is centered 

around the mean and has unit standard deviation. Normalization of the data can be 

done by the sklearn Standard Scalar.Data is pre-processes before it is used for 

analysis and prediction. Feature scaling is a method used to standardize the range of 

independent variables or features of data. In data processing, it is also known as data 

normalization and is generally performed during the data pre-processing step. Before 
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we do fitting, let’s normalize the data so that the data is centred around the mean and 

has unit standard deviation. The steps in Data pre-processing are: 

 Problem Framing: Requires the use of exploratory data analysis and data mining.

 Data Understanding: Requires the use of summary statistics and data visualization.

 Data Cleaning. Requires the use of outlier detection, imputation and more.

 Data Selection. Requires the use of data sampling and feature selection methods.

 Data Preparation. Requires the use of data transforms, scaling, encoding and much 

more. Model Evaluation. Requires experimental design and re sampling methods.

 Model Configuration. Requires the use of statistical hypothesis tests and 

estimation statistics. Model Selection.

StandardScaler: 

Scaling happen independently on each feature by computing the relevant statistics 

on the samples in the training set. Mean and standard deviation are then stored to be used on 

later data using transform. 

Standardization of a dataset is a common requirement for many machine learning 

estimators: they might behave badly if the individual features do not more or less look like 

standard normally distributed data. 

 

 

 

 
9. KNN Classifier: 

 

The k-nearest neighbors (KNN) algorithm is a simple, easy-to-implement 

supervised machine learning algorithm that can be used to solve both classification and 

regression problems. The KNN algorithm assumes that similar things exist in close proximity. 

In other words, similar things are near to each other. The KNN algorithm hinges on this 

assumption being true enough for the algorithm to be useful. KNN captures the idea of 

similarity. 
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fit(): 

Fit function is generic term which is used to best match the curvature of given data 

points. You might have been given two data points and asked to derive the equation of line 

passing through both points in high school. You derived a fitting function, which was exact. 

This method is used to get best suited decision tree for the given input values through the 

dataset imported in CSV format. Simply it trains the data 

 

 

 
10. Training/model fitting: 

 

After training the dataset, consider testing dataset and take input attributes from testing 

set. These independent variable values of testing set are given to the predict method to predict 

the output class labels for the testing dataset. predict() method is used to train the model. 

Y_pred variable represents the output class labels of testing dataset. we can compare 

these values with the original output class labels of testing dataset to determine the accuracy of 

the trained model. Here the predict function takes values of all input characteristics and returns 

the value of output class label for the given input characteristics 
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11. Predicting results: 

For any of the input values we test the data to predict the result. since the model is 

trained , based on that the output of that particular input is predicted. 

 
 

 

Deploying Trained Model In IBM Cloud: 
 

After running the entire code in jupyter notebook, now we will deploy our notebook in 

IBM cloud in order to generate the scoring endpoint url. By using that scoring end point url we 

will develop an user interface by using Node-red application. 

 

Watson-machine-learning-client is a library that allows to work with Watson Machine 

Learning service on IBM cloud. Train, test and deploy your models as APIs for application 

development, share with colleagues using this python library. 

watsonMachineLearningAPIClient(): 

Watson-machine-learning-client is a library that allows to work with Watson Machine 

Learning service on IBM cloud. Train, test and deploy your models as APIs for application 

development, share with colleagues using this python library. 
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client.Repository: 

Store and manage your models, definitions and experiments using Watson Machine 

Learning Repository. 

ModelMetaNames: 

Syn: <watson_machine_learning_client.metanames.ModelMetaNames object> 

MetaNames for models creation. 

AUTHOR_NAME: 

It is used to store the username into Watson machine learning client repository. 

AUTHOR_EMAIL: 

It is used to store the email id of the user into Watson machine learning client repository. 

NAME: 

It is used to store the name of the project into Watson machine learning client repository. 
 

 

 
meta_props: 

It is the meta data of the model. 
 

Store_model: Store trained model into Watson Machine Learning repository on Cloud. 

Returns: stored model details 

Return type: dict 
 

 

 

 

get_model_uid(model_details) Get uid of stored model. 

Parameters :model_details (dict) – stored model details 

Returns: uid of stored model 

Return type: str 
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client.deployments(client) 

Deploy and score published artefacts (models and functions). 

Returns: details of created deployment 

Return type: dict 
 
 

 

Deployment end point url: 

To send payload data to a model or function deployment for analysis you need to know the 

endpoint URL of the deployment. This topic describes how to look up the endpoint URL of a 

deployment in IBM Watson Machine Learning. 

 

 



Credit card fraud detection 

28 Gudlavalleru Engineering College 

 

 

 DATA PREPARATION 
 

Data preparation is the process of manually converting or mapping data from one 

"raw" form into another format that allows for more convenient consumption of the data 

with the help of semi-automated tools. This may include further munging, data visualization, 

data aggregation, training a statistical model, as well as many other potential uses. Data 

munging as a process typically follows a set of general steps which begin with extracting 

the data in a raw form from the data source, "munging" the raw data using algorithms (e.g. 

sorting) or parsing the data into predefined data structures, and finally depositing the 

resulting content into a data sink for storage and future use. 

Dataset: 

 
A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column 

of the table represents a variable, and each row corresponds to a given member of the data set 

in question. The data set lists values for each of the variables, such as height and weight of an 

object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number of rows 

The  dataset  was  downloaded  from  the  UCI   Machine   Learning   Repository   

The datasets contains  transactions  made  by credit  cards in  by  european  cardholders.   

This dataset presents transactions that occurred in two days, where we have 492 frauds out of 

284,807 transactions. The dataset is highly unbalanced, the positive class (frauds) account for 

0.172% of all transactions. 

 
The dataset is highly imbalanced as it contains only 0.17% of the fraud and the remaining all 

are non-frauds. This can be graphically represented as below: 
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Initially the dataset downloaded from the Kaggle.com has 31 attributes which comprises 

of 30 input attributes and 1 output attribute. The 30 input attributes include Time, Amount and 

28 variables(v1-v28) and these 28 attributes are unknown as the details of credit card are 

usually confidential and encrypted for security purpose. It contains only numerical 

(continuous) input variables which are as a result of a Principal Component Analysis (PCA) 

feature selection transformation resulting to 28 principal components. The details and 

background information of the features cannot be presented due to confidentiality issues. As it 

is difficult for the user to enter the unknown 28 variables. The dataset is minimized to lesser 

columns. The columns that are essential to be in the dataset are selected by finding the 

correlation of each and every input variable with the output class variable. The values for which 

the correlation values are higher are collected and considered to form the final dataset. The 

dataset was modified to form a dataset with 13 input attributes and 1 output attributes. The 

dataset is highly unbalanced and skewed towards the positive class. The 13 attributes selected 

for the dataset are Time, Amount, v1 v3,v4,v7,v10,v11,v12,v14,v16,v17,v18 and the output 

variable is class. All the unknown variables are undergone PCA transformation to hide the 

confidential information. 
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The following below represents the dataset that has been used in fraud detection: 
 

 

 

Table 1: Dataset for credit card fraud detection 

 

 Time 

 

The time feature contains the seconds elapsed between each transaction and the first 

transaction in the dataset. The time is measured in seconds. 

 Amount 

The 'amount' feature is the transaction amount. The amount that is being transacted 

with the card is noted under the amount feature. 

 Class 

'class' is the target class for the binary classification and it takes value 1 for positive 

case (fraud) and 0 for negative case (nonfraud). 
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CHAPTER- 4 

RESULTS AND SUGGESTION 

Data Flow Using NodeRed : 

Node-RED is a flow-based development tool for visual programming developed 

originally by IBM for wiring together hardware devices, APIs and online services as part of 

the Internet of Things. Node-RED provides a web browser-based flow editor, which can be 

used to create JavaScript functions. Elements of applications can be saved or shared for re-use. 

The runtime is built on Node.js. The flows created in Node-RED are stored using JSON. Since 

version 0.14 MQTT nodes can make properly configured TLS connections. In 2016, IBM 

contributed Node-RED as an open source JS Foundation project. Node-RED is a programming 

tool for wiring together hardware devices, APIs and online services in new and interesting ways 

Now we have to deploy our machine learning model into cloud such that we can 

access our model over the internet. To deploy our machine learning model we are using IBM 

Watson. Firstly we have to upload our dataset into IBM cloud and then we have to upload our 

ipynb file. We have to give our Watson machine learning service credentials in order to 

generate a scoring end point URL. We have to develop a user interface such that users will 

interact with our model by using that user interface. By using node-red we are developing user 

interface. 

 
 
 

 

 
Fig 7: Node-RED Flow Diagram 
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RESULT: 

Below is the final output page after completion of the node red flow. End user need to 

give the input values for the required parameters. Based on those values we can finally predict 

the occurrence of fraud or not. 

 
 

 

Fig 8: User interface to detect fraud 
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User interface: 
 

 

 

 

 
Fig 9: Output when the fraud is not present Fig 10: output when thefraud is present 
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Accuracy is considered as one of the measure in predicting the result of an 

experiment. A To check the performance of our model we use accuracy score. To get the 

accuracy score initially we have to determine the confusion matrix. 

Correlation 

Correlation is a measure of how strongly one variable depends on another. Consider a 

hypothetical dataset containing information about fraud detection. Now we can compare 

relation between every two variables of our dataset and observe how they are related to the 

output class label. Correlation can be an important tool for feature engineering in building 

machine learning models. 

 

 

Table 2: correlation Table 
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Confusion matrix: 

In the field of machine learning and specifically in the problem of statistical 

classification, a confusion matrix is also known as an error matrix. It is a specific table layout 

that allows visualization of the performance of an algorithm. Typically it is used in supervised 

learning and in unsupervised learning it is usually called a matching matrix. Each row of    

the matrix represents the instances in a predicted class while each column represents the 

instances in an actual class or vice versa The name stems from the fact that it makes it easy to 

see  if  the  system  is  confusing  two  classes.  In predictive  analytics,  a table   of   

confusion (sometimes also called a confusion matrix), is a table with two rows and two 

columns that reports the number of false positives, false negatives, true positives, and true 

negatives. This allows more detailed analysis than mere proportion of correct classifications 

(accuracy). Accuracy will yield misleading results if the data set is unbalanced; that is, when 

the numbers of observations in different classes vary greatly. 

Confusion matrix is a performance measurement for machine learning classification 

problem where output can be two or more classes. It is a table with 4 different combinations of 

predicted and actual values. 

 

 

 

 

 
Fig 11: Confusion Matrix 

https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Statistical_classification
https://en.wikipedia.org/wiki/Statistical_classification
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Unsupervised_learning
https://en.wikipedia.org/wiki/Matrix_(mathematics)
https://en.wikipedia.org/wiki/Predictive_analytics
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Let’s understand TP, FP, FN, TN 

 True Positive (TP) 

Interpretation: You predicted positive and it’s true. 
 

 True Negative (TN) 

Interpretation: You predicted negative and it’s true. 

 False Positive (FP/Type 1 Error) 

Interpretation: You predicted positive and it’s false. 

 False Negative: (FN/Type 2 Error) 

Interpretation: You predicted negative and it’s false 

. 

To calculate the accuracy score we need sklearn package. The scikit-learn library provides 

many different algorithms which can be imported into the code and then used to build models 

just like we would import any other Python library. This makes it easier to quickly build 

different models and compare these models to select the highest scoring one 

 

 

 
Accuracy: 

For a classification problem, the result obtained as either of the class is considered as 

the correct result by measuring accuracy of the experiment. Accuracy, sensitivity, specificity, 

precision etc are the performance evaluators. Accuracy is the ratio of number of correct 

predictions to the total number of input samples. It works well only if there are equal number 

of samples belonging to each class. 

 
Accuracy =   TP . 

(TP+TN+FP+FN) 
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The obtained accuracy for the model using the KNN algorithm is 95% and it can be 

visually represented using the ROC curve. 

 
ROC Curve: 

A receiver operating characteristic curve, or ROC curve, is a graphical plot that 

illustrates the diagnostic ability of a binary classifier system as its discrimination threshold is 

varied. ROC analysis provides tools to select possibly optimal models and to discard 

suboptimal ones independently from (and prior to specifying) the cost context or the class 

distribution. ROC analysis is related in a direct and natural way to cost/benefit analysis of 

diagnostic decision making. 

 
 

 
 

Fig 12: AUC Curve 

https://en.wikipedia.org/wiki/Decision_making
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AUC FOR DIFFERENT ALGORITHMS 

Checking the accuracy for different algorithms helps us to obtain the best algorithm in 

solving our problem. 
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Fig 13: AUC for different algorithms. 

 

 
HEAT MAP: 

A heatmap is a two-dimensional graphical representation of data where the individual values 

that are contained in a matrix are represented as colours. The seaborn python package allows 

the creation of annotated heatmap which can be tweaked using Matplotlib tools as per the 

creator's requirement. 

 
 

Fig 14: Heat Map 



Credit card fraud detection 

40 Gudlavalleru Engineering College 

 

 

CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

 
CONCLUSION 

Although there are several fraud detection techniques available today but none 

is able to detect all frauds completely when they are actually happening, they usually detect it 

after the fraud has been committed. From this model, frauds occurring with credit card can be 

easily detected. Detecting the frauds in advance by training the machine with previous 

transactions data enables us to safeguard our details and thereby preventing the loss of money. 

FUTURE SCOPE 

The future scope is to add location details where the transactions are taking place and 

add it to detect where the fraud actually happened. And also a machine learning model for 

increasing the efficiency of predicting the frauds. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 2 2 1 2 2 2 1 2 2 2 1 1  
1 1 

CO2 3 3 3 2 3 1 2 2 2 2 2 1 
 

3 3 

CO3 2 2 2 2 2 3 3 3 2 2 2 2  
2 2 

CO4 2 2 1 2 3 1 1 2 3 3 2 2 
 

2 2 

 
Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based on level 

of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract: With the growing technology the usage of smart cards like credit card become 

popular. At the same time misuse and fraud in using credit cards has also came into light. As 

such fraud usage can cause loss to the user. One must be aware that his/her credit card is 

perfectly secured. Our project aims at detecting the credit card frauds. Any malicious person 

using our card can be identified and thereby detecting fraud usage. 

 
Keywords: Fraud, KNN algorithm, Logistic regression algorithm, SVM algorithm, random 

forest algorithm, ROC curve, accuracy. 

 

Introduction: Python is a widely used, interpreted, general-purpose, high-level 

programming language, designed by Guido van Rossum in 1991.Python is a simple 

language which has English like statements as syntax which makes it a more popular and 

widely used language. It consists of few lines to implement when compared to other 

programming languages. It was mainly. Python is a programming language that works 

quickly and integrates systems efficiently. Python is used to develop web applications as 

well as complex scientific applications. Python can be used to analyse data and a large 

number of libraries are presented to visualize the data through those libraries. 

 

In Computer Science,Artificial intelligence (AI), is sometimes defined as machine 

language,defined as providing intelligence to the machine such that it mimics the 

behaviour of humans. According to the father of Artificial Intelligence, John McCarthy, it 

is  ―The  science  and  engineering  of  making  intelligent  machines,  especially  intelligent 

computer programs‖. 

Credit card fraud is an inclusive term for fraud committed using a payment card 

such as a credit card. A credit card is a payment card issued to users to enable the 

cardholder to pay a merchant for goods and services based on the cardholder's promise to 

the card issuer to pay them for the amounts plus the other agreed charges. The card 

mailto:niharika.vemula17@gmail.com1
mailto:niharika.vemula17@gmail.com1
mailto:kalyanapusrinivascse@gmail.com6
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issuercreates a revolving account and grants a line of credit to the cardholder, from which 

the cardholder can borrow money for payment to a merchant or as a cash advance.'Fraud' 

in credit card transactions is unauthorized and unwanted usage of an account by someone 

other than the owner of that account. Necessary prevention measures can be taken to stop 

this abuse and the behaviour of such fraudulent practices can be studied to minimize it  

and protect against similar occurrences in the future. In other words, Credit Card Fraud 

can be defined as a case where a person uses someone else’s credit card for personal 

reasons while the owner and the card issuing authorities are unaware of the fact that the 

card is being used.Fraud detection involves monitoring the activities of populations of 

users in order to estimate, perceive or avoid objectionable behaviour, which consist of 

fraud, intrusion, and defaulting. There are two kinds of card fraud - card-present fraud  

and card-not-present fraud. The compromise can occur in a number of ways and can 

usually occur without the knowledge of the cardholder. Stolen cards can be reported 

quickly by cardholders, but a compromised account’s details may be held by a fraudster 

for months before any theft, making it difficult to identify the source of the compromise. 

The cardholder may not discover fraudulent use until receiving a statement. Cardholders 

can mitigate this fraud risk by checking their account frequently to ensure there are not 

any suspicious or unknown transactions. When a credit card is lost or stolen, it may be 

used for illegal purchases until the holder notifies the issuing bank and the bank puts a 

block on the account. 

 
 

Figure 1: Credit card fraud detection system 
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Literature Review: Data mining technique is one notable method used in solving credit 

fraud detection problem. Credit card fraud detection is the process of identifying those 

transactions that are fraudulent into two classes of legitimateand fraudulent transactions 

Credit card fraud detection is based on analysis of a card’s spending behaviour. In the past 

few attempts have been made to use different machine learning approaches and feature 

selection techniques to the transaction dataset. Classification of credit card transactions is 

mostly a binary classification problem. Here, credit card transaction is either as a legitimate 

transaction (negative class) or a fraudulent transaction (positiveclass). Fraud detection is 

generally viewed as a data mining classification problem, where the objective is to correctly 

classify the credit card transactions as legitimate or fraudulent. 

Many techniques have been applied to credit card fraud detection, artificial 

neural network, genetic algorithm, support vector machine, frequent item set mining, decision 

tree, migrating bird’soptimization algorithm, naïve Bayes. A comparative analysis of logistic 

regression and naïveBayes is carried out in. The performance of Bayesian and neural network 

is evaluated on credit card fraud data. Decision tree, neural networks and logistic regression 

are tested for their applicability in fraud detections [1]. 

K.RamaKalyaniet al presented a model of credit card fraud detection based on the 

principles of genetic algorithm. The goal of the approach was first  developing  a  

synthetizing algorithm for generating test data and then to detect fraudulent transaction with 

the proposed algorithm[2]. 

Rongchang Chen et alsuggested a novel questionnaire-responder transaction (QRT) 

approach with SVM for credit card fraud detection. The objective of this research was the 

usage of SVM as well as other approaches such as Over-sampling and majority voting for 

investigating the prediction accuracyof theirmethod in fraud detection. The experimental 

results indicated that the QRT approach has high degree of efficiency in terms of prediction 

accuracy [3]. 

 
Proposed Method: Methodologies are specific to each and every project.Machine learning 

provides various algorithms for supervised learning. Basically, supervised learning 

algorithms are classified into two categories namely classification algorithms and regression 

algorithms. As the dataset has only two output labels it comes under classification 

algorithms.As the dataset has only two output labels it comes under classification algorithms. 
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Initially train the dataset with various classification algorithms such as Logistic Regression, 

K- Nearest Neighbours, Simple Vector Machine, Decision Tree and Random Forest. 

Compare accuracy given by each algorithm and choose the algorithm with best accuracy.For 

predicting, Classification algorithm called KNN is used. 

The K- nearest Neighbors (KNN) algorithm is a simple, easy-to-implement 

supervised machine learning used to solveclassification and regression problems.The k- 

nearest neighbors (KNN) algorithm is a simple, easy-to-implement supervised machine 

learning algorithm that can be used to solve both classification and regression problems.The 

KNN algorithm assumes that similar things exist in close proximity. In other words, similar 

things are near to each other.The KNN algorithm hinges on this assumption being true enough 

for the algorithm to be useful. KNN captures the idea of similarity (sometimes called distance, 

proximity, or closeness) with some mathematics we might have learned in our childhood— 

calculating the distance between points on a graph. Distance between two points can be 

calculated by mathematical formula and there are other ways of calculating distance, and one 

way might be preferable depending on the problem we are solving. However, the straight-line 

distance (also called the Euclidean distance) is a popular and familiar choice.To select the K 

that’s right for your data, we run the KNN algorithm several times with different values of K 

and choose the K that reduces the number of errors we encounter while maintaining the 

algorithm’s ability to accurately make predictions when it’s given data it hasn’t seen before. 

 
The KNN Algorithm follows the below steps: 

 
1. Load the data. 

2. Initialize K to your chosen number of Neighbors. 

3. For each example in the data 

 
 Calculate the distance between the query example and the current example 

fromthe data. 

 
 Add the distance and the index of the example to an orderedcollection. 

 
4. Sort the ordered collection of distances and indices from smallest to largest (in 

ascending order) by the distances. 

5. Pick the first K entries from the sorted collection. 

 
6. Get the labels of the selected K entries. 
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7. Return the mode of the K label. 
 

 
 
 

 
Figure 2: KNN Algorithm 

 

Feature (Variables) selection: The basis of credit card fraud detection lies in the analysis of 

cardholder’s spending behaviour. This spending profile is analysed using optimal selection of 

variables that capture the unique behaviour of a credit card. The profile of both a legitimate 

and fraudulent transaction tends to be constantly changing. Thus, optimal selection of 

variables that greatly differentiates both profiles is needed to achieve efficient classification 

of credit card transaction. The variables that form the card usage profile and techniques used 

affect the performance of credit card fraud detection systems. These variables are derived 

from a combination of transaction and past transaction history of a credit card. These 

variables fall under five main variable types, namely all transactions statistics, regional 

statistics, merchant type statistics, timebased amount statistics and time-based number of 

transactions statistics. The variables that fall under all transactions statistics type depict the 

general card usage profile of the card. The variables underregional statistics type show the 

spending habits of the card with taken into account the geographical regions. The variables 

under merchant statistics type show the usage of the card in different merchant categories. 

The variables of time based statistics types identify the usage profile of the cards with respect 

to usage amounts versus time ranges or frequencies of usage versus time ranges. Most 
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literature focused on cardholder profile rather than card profile. It is evident that a person can 

operate two or more credit cards for different purposes. Therefore, one can exhibit different 

spending profile on such cards. In this study, focus is beamed on card rather than cardholder 

because one credit card can only exhibit a unique spending profile while a cardholder can 

exhibit multiple behaviours on different cards. 

Dataset:Initially the dataset downloaded from the Kaggle.com has 31 attributes which 

comprises of 30 input attributes and 1 output attribute. The 30 input attributes include Time, 

Amount and 28 variables(v1-v28) and these 28 attributes are unknown as the details of credit 

card are usually confidential and encrypted for security purpose. It contains only numerical 

(continuous) input variables which are as a result of a Principal Component Analysis (PCA) 

feature selection transformation resulting to 28 principal components. The details and 

background information of the features cannot be presented due to confidentiality issues. As 

it is difficult for the user to enter the unknown 28 variables. The dataset is minimized to 

lesser columns. The columns that are essential to be in the dataset are selected by finding the 

correlation of each and every input variable with the output class variable. The valuesfor 

which the correlation values are higher are collected and considered to form the final dataset. 

The dataset was modified to form a dataset with 13 input attributes and 1 output attributes. 

The dataset is highly unbalanced and skewed towards the positive class. The 13 attributes 

selected for the dataset are Time, Amount,v1,v3,v4,v7,v10,v11,v12,v14,v16,v17,v18 and the 

output variable is class. All the unknown variables are undergone PCA transformation to hide 

the confidential information. 
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Figure 3: Dataset 

 
Experimental Analysis:Accuracy is considered as one of the measure in predicting the result 

of an experiment. A To check the performance of our model we use accuracy score. To get 

the accuracy score initially we have to determine the confusion matrix. 

Confusion  matrix:In  the  field  of machine   learning and   specifically   in   the   problem 

of statistical classification, a confusion matrix is also known as an error matrix. It is a specific 

table layout that allows visualization of the performance of an algorithm. Typically it is used 

in supervised learning and in unsupervised learning it is usually called a matching matrix. 

Each row of the matrix represents the instances in a predicted class while each column 

represents the instances in an actual class or vice versa 

 

 

 
Accuracy: 

Figure 4: Confusion Matrix 

For a classification problem, the result obtained as either of the class is considered as 

the correct result by measuring accuracy of the experiment. Accuracy, sensitivity, specificity, 

precision etc are the performance evaluators.Accuracy is the ratio of number of correct 

predictions to the total number of input samples. It works well only if there are equal number 

of samples belonging to each class. 

 
 

 

 
ROC Curve: 

Accuracy =   TP . 

(TP+TN+FP+FN) 

 

A receiver operating characteristic curve, or ROC curve, is a graphical plot that 

illustrates the diagnostic ability of a binary classifier system as its discrimination threshold is 

varied. ROC analysis provides tools to select possibly optimal models and to discard 
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suboptimal ones independently from (and prior to specifying) the cost context or the class 

distribution. 

 

 

Figure 5: ROC Curve 

 

 

 

Comparitive study: 
 

AUC for different algorithms: Checking the accuracy for different algorithms helps us to 

obtain the best algorithm in solving our problem.ROC analysis is related in a direct and 

natural way to cost/benefit analysis of diagnostic decision making 

 
 

 
Figure 6: AUC for different algorithms 
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Conclusion: 

 
Although there are several fraud detection techniques available today but none is able to 

detect all frauds completely when they are actually happening, they usually detect it after the 

fraud has been committed. From this model, frauds occurring with credit card can be easily 

detected. Detectingthe frauds in advance by training the machine with previous transactions 

data enables us to safeguard our details and thereby preventing the loss of money. 
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ABSTRACT 

Heart arrhythmia is a group of conditions in which the heartbeat is irregular that is either too 

fast or too slow. The most common test used to diagnose an arrhythmia is an 

electrocardiogram (EKG or ECG). During the past few years, many people are affected by 

cardiac-related problems. Hence effective monitoring of cardiac patients is necessary to save 

an enormous amount of lives. This model is based on machine learning algorithms and is 

aimed at the diagnosis of cardiac arrhythmias.  

In particular, we want to examine the underlying health factors of patients that are related to 

the heart. Those underlying health factors of the patient's heart include different parameters of 

an ECG waveform. Machine learning methods were employed for analyzing the 

characteristics of the ECG waveform and to predict the health condition of an individual. The 

Current random forest algorithm achieved an accuracy of 97.6%, specificity of 98.8%, and 

sensitivity of 92.3%. 
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CHAPTER 1 

INTRODUCTION 

1.1 ARRHYTHMIA 

Heart is made up of four chambers. The two upper chambers are atria and the two lower 

chambers are ventricles.  Heart rhythm is normally controlled by a natural pacemaker that is 

sinus node located in the right atrium. The sinus node produces electrical impulses that 

normally start each heartbeat. These impulses cause the atria muscles to contract and pump 

blood into the ventricles. 

The electrical impulses then arrive at a cluster of cells called the atrioventricular (AV) node. 

The AV node slows down the electrical signal before sending it to the ventricles. This slight 

delay allows the ventricles to fill with blood. When electrical impulses reach the muscles of 

the ventricles they contract causing them to pump blood either to the lungs or to the rest of the 

body. 

In a healthy heart, this process usually goes smoothly resulting in a normal resting heart rate of 

60 to 100 beats a minute [1]. 

 

Fig 1: Heartbeat generation (courtesy from mayoclinic.org) 
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An arrhythmia is a problem with the rate or rhythm of your heartbeat. It means that heart beats 

too quickly, too slowly or with an irregular pattern. Arrhythmia is also known as cardiac 

arrhythmia or heart arrhythmia. The heart rate that is too fast above 100 beats per minute in 

adults is called tachycardia. The heart rate that is too slow below 60 beats per minute is called 

bradycardia. 

1.1.1 Tachycardia: 

Tachycardia, also called tachyarrhythmia, is a heart rate that exceeds the normal resting rate. 

In general, a resting heart rate over 100 beats per minute is accepted as tachycardia in 

adults. Heart rates above the resting rate may be normal such as with exercise or abnormal 

such as with electrical problems within the heart. 

1.1.2 Bradycardia: 

Bradycardia is a condition typically defined wherein an individual has a resting heart rate of 

under 60 beats per minute (BPM) in adults. Bradycardia typically does not cause symptoms 

until the rate drops below 50 BPM. When symptomatic, it may cause fatigue, weakness, 

dizziness, sweating, and at very low rates, fainting. 

During sleep, a slow heartbeat with rates around 40–50 BPM is common, and is considered 

normal. Highly trained athletes may also have athletic heart syndrome, a very slow resting 

heart rate that occurs as a sport adaptation and helps prevent tachycardia during training. 

There are four main groups of arrhythmia. They are namely extra beats, supraventricular 

tachycardia, ventricular arrhythmias and Bradyarrhythmias. First one is extra beats which 

includes premature atrial contractions, premature ventricular contractions and premature 

junctional contractions. Second one is Supraventricular tachycardia which includes atrial 

fibrillation, atrial flutter and paroxysmal supraventricular tachycardia. Final one is Ventricular 

arrhythmias which includes ventricular fibrillation and ventricular tachycardia. Arrhythmias 

are due to problems with the electrical conduction system of the heart. Arrhythmias may also 

occur in children. However the normal range for heart rate is different and depends on age [2]. 

1.1.3 Causes of Arrhythmia: 

Arrhythmia is caused by changes to heart tissue. It can also occur suddenly as a result of 

exertion or stress, imbalances in the blood, medicines, or problems with electrical signals in 

the heart. Typically, an arrhythmia is set off by a trigger, and the irregular heartbeat can 

continue if there is a problem in the heart. Sometimes the cause of an arrhythmia is unknown. 

 

https://en.wikipedia.org/wiki/Heart_rate
https://en.wikipedia.org/wiki/Tachycardia
https://en.wikipedia.org/wiki/Heart_rate
https://en.wikipedia.org/wiki/Heart_rate#Resting_heart_rate
https://en.wikipedia.org/wiki/Pulse
https://en.wikipedia.org/wiki/Exercise
https://en.wikipedia.org/wiki/Heart_rate
https://en.wikipedia.org/wiki/Heart_rate
https://en.wikipedia.org/wiki/Syncope_(medicine)
https://en.wikipedia.org/wiki/Sportsperson
https://en.wikipedia.org/wiki/Athletic_heart_syndrome
https://en.wikipedia.org/wiki/Tachycardia
https://en.wikipedia.org/wiki/Premature_heart_beat
https://en.wikipedia.org/wiki/Ventricular_arrhythmia
https://en.wikipedia.org/wiki/Bradyarrhythmia
https://en.wikipedia.org/wiki/Premature_atrial_contraction
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The following conditions may cause arrhythmia: 

 Changes to the heart’s anatomy 

 Reduced blood flow to the heart or damage to the heart’s electrical system 

 Restoring blood flow as part of treating a heart attack 

 Stiffening of the heart tissue, known as fibrosis, or scarring 

An arrhythmia can occur if the electrical signals that control the heartbeat are delayed or 

blocked. This can happen when the nerve cells that produce electrical signals do not work 

properly or when the electrical signals do not travel normally through the heart. Another part 

of the heart could start to produce electrical signals, disrupting a normal heartbeat. Disorders 

of electrical signalling in the heart are called conduction disorders. 

Certain medicines can cause arrhythmia. These include medicines to treat high blood pressure 

and other conditions, including arrhythmia, depression, and psychosis. Some people also need 

to be careful about taking certain antibiotics and over-the-counter medicines, such as allergy 

and cold medicines. 

1.1.4 Symptoms of Arrhythmia: 

You may be able to feel a slow or irregular heartbeat or notice pauses between heartbeats. If 

you have palpitations, you may feel like your heart skipped a beat or may notice it pounding or 

racing. These are all symptoms of arrhythmia. 

More serious signs and symptoms include: 

 Anxiety 

 Blurred vision 

 Chest pain 

 Difficulty breathing 

 Fainting or nearly fainting 

 Foggy thinking 

 Fatigue 

 Sweating 

 Weakness, dizziness, and light-headedness 

 

 

https://www.nhlbi.nih.gov/health-topics/heart-palpitations
https://www.nhlbi.nih.gov/health-topics/arrhythmia
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1.1.5 Screening of Arrhythmia: 

If you or your child is at increased risk of arrhythmia, the doctor may want to do a screening to 

assess the risk of a life-threatening event. Sometimes screening is required to participate in 

competitive sports. If your child carries a genetic risk of arrhythmia, your child’s doctor may 

recommend regular screening to monitor your child’s heart or other family members’ health. 

The doctor may also ask about risk factors and may suggest genetic testing if your child, 

parent, or other family member has a known or suspected arrhythmia or other heart condition. 

Heart-healthy lifestyle changes and other precautions can help decrease the risk of triggering 

arrhythmia.Your doctor may recommend screening tests based on your risk factors, such as 

age or family history. 

 An electrocardiogram (EKG or ECG) is the main test for detecting arrhythmia. An 

EKG records the heart’s electrical activity. Your doctor may do the test while you are 

at rest or may do a stress test, which records the heart’s activity when it is working 

hard. Your doctor may also give you a portable monitor to wear for a day or several 

days if no arrhythmia was detected during testing in the clinic. If you have a child who 

is at risk of arrhythmia because of a genetic condition, the doctor may recommend 

regular testing for your child and his or her siblings. 

 Genetic testing can help you understand your risk when a family member has been 

diagnosed with a genetic condition. Testing is especially important if your new born or 

another close relative died suddenly and had a genetic risk. Your doctor may also 

suggest genetic testing if you have a history of fainting or have survived cardiac arrest 

or near drowning. 

 Imaging tests, such as cardiac magnetic resonance imaging (MRI), can help detect 

scarring or other problems that can increase your risk of arrhythmia [9]. 

1.2 OBJECTIVES OF THE PROJECT 

● To avoid manual efforts for analysing various parameters in heart wave. 

● To reduce tedious effort for identification of characteristics of the PQRST wave form. 

● As PQRST wave form have different parameters that effect heart rate, crucial analysis 

of these parameters are necessary to identify the problem with the patient ECG or 

EKG. 

● For predicting the heart condition, we need to understand the AAMI labels for the 

MIT-BIH classes. 

https://www.nhlbi.nih.gov/health-topics/arrhythmia#risk-factors
https://www.nhlbi.nih.gov/health-topics/electrocardiogram
https://www.nhlbi.nih.gov/health-topics/stress-testing
https://www.nhlbi.nih.gov/health-topics/chest-mri


Random Forest Based ECG Classification 

 

 

Gudlavalleru Engineering College  5 

 

● We may not guarantee the output heart condition by analysing the ECG manually. 

● If the output of manual ECG calculation is wrong then it may cost a human life. So, it 

is necessary to improve the accuracy of determining the heart condition by analysing 

the ECG which can be achieved by inculcating machine learning algorithms. 

● To avoid doing our task multiple times, we can use this machine learning model.  

● To increase the efficiency of predicting a patient heart condition. 

1.3 PROBLEM STATEMENT 

Heart arrhythmia is a group of conditions in which the heartbeat is irregular that is  either too 

fast or too slow. The most common test used to diagnose an arrhythmia is an 

electrocardiogram (EKG or ECG). Effective monitoring of cardiac patients can save enormous 

amount of lives [2].  

This model aimed at diagnosis of cardiac arrhythmias. In particular, we want to examine the 

underlying health factors of patients that are related to heart. Machine learning methods were 

employed for analysing the characteristics of ECG waveform and to predict the health 

condition of an individual. 
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CHAPTER 2 

LITERATURE REVIEW 

Association for the Advancement of Medical Instrumentation (AAMI) is the primary source of 

consensus standards both national and internationally for the medical device industry as well 

as practical information, support, and guidance for health technology. 

The MIT-BIH Arrhythmia Database contains 48 half-hour excerpts of two-channel ambulatory 

ECG recordings obtained from 47 subjects studied by the BIH Arrhythmia Laboratory 

between 1975 and 1979. Twenty-three recordings were chosen at random from a set of 4000 

24-hour ambulatory ECG recordings collected from a mixed population of inpatients (about 

60%) and outpatients (about 40%) at Boston's Beth Israel Hospital. The remaining 25 

recordings were selected from the same set to include less common but clinically significant 

arrhythmias that would not be well-represented in a small random sample. 

Table 1: AAMI labels in MIT-BIH[4] 

 

 

The recordings were digitized at 360 samples per second per channel with 11-bit resolution 

over a 10 mV range. Two or more cardiologists independently annotated each record. 
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Disagreements were resolved to obtain the computer readable reference annotations for each 

beat included with the database. For every beat in the database there are approximately 

110,000 annotations included in it. 

Entire MIT-BIH Arrhythmia Database is available in MIT-BIH Arrhythmia Database 

Directory. About half that is 25 of 48 complete records and reference annotation files for all 48 

records of this database has been freely available here since PhysioNet's inception in 

September 1999. The 23 remaining signal files, which had been available only on the MIT-

BIH Arrhythmia Database CD-ROM were posted in the directory on February 2005. 

On analysing the MIT-BIH database AAMI released certain labels which are widely used in 

medical industry. These labels are finalized based on classes of MIT-BIH database. These 

labels are very helpful for optimising number of output categories that describe heart condition 

of a patient. These are useful for easy identification and classification of patients heart 

condition which in turn facilitates easiness in treating patient efficiently [5]. 

 

Fig 2: Heartbeat variations (courtesy from msdmanuals.com) 

Cardiac arrhythmia refers to the medical condition during which the heart beats irregularly. 

Effective monitoring of cardiac patients can save enormous amount of lives. During the past 
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few years, much importance has been gained by cardiac disease classification and prediction. 

Model can be developed for diagnosis of cardiac arrhythmias. It works by selecting best 

features with the help of feature selection methods on machine learning methods applied over 

cardiac arrhythmia dataset [7]. Pulse rates vary from person to person. Your pulse is slower 

when you are at rest and increases when you exercise, since more oxygen- rich blood is 

needed by the body during exercise [3]. 

Changes in the normal rhythm of a human heart may result in different cardiac arrhythmias, 

which may be immediately fatal or cause irreparable damage to the heart sustained over long 

periods of time. The ability to automatically identify arrhythmias from ECG recordings is 

important for clinical diagnosis and treatment. The aim of the study is to automatically classify 

cardiac arrhythmias and to study the performance of machine learning algorithms [6]. 

An electrocardiogram (EKG, ECG) is a test that measures the electrical signals that 

control heart rhythm. With each beat, an electrical impulse or wave travels through the heart. 

The electrocardiogram translates the heart's electrical activity into line tracings on paper. The 

spikes and dips in the line tracings are called waves [8]. 

 

Fig 3: Thread mill test (courtesy from canadiem.org)[8] 

Different waves like P, QRS and T waves in ECG heartbeat occur due to polarization and 

depolarization of auricles and ventricles which is caused by the action potential generated by 
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SinoAtrial (SA) node, the natural pacemaker of Heart. This polarisation and depolarisation 

causes the auricles or ventricles to relax and contract respectively. P wave occurs by the 

depolarization of auricles (atrium) and hence contracting the auricles. This takes 

approximately 0.1 sec duration. QRS complex/wave occurs by the depolarization of the 

ventricles. This depolarisation causes the ventricles to contract so that the right ventricle and 

left ventricle pumps the impure blood and pure blood to lungs and arteries respectively.  

 

 

Fig 4: Heartbeat (courtesy from pintrest.org) 

Depolarisation is also called as activation and similarly polarisation is also called as 

contraction. This QRS complex represents the ventricles depolarizing, and completes in about 

0.04 sec to 0.12 sec duration. T wave occurs due to the re-polarization of ventricles. During 

the T wave, the ventricles are re-polarizing or relaxing about 0.27 sec. The heart diseases 

change the shapes of P, QRS and T waves from the normal class [4]. 
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Feature selection is a crucial pre-processing step in determining factors responsible for 

patients suffering from arrhythmia. In particular, we want to examine the underlying health 

factors of patients that could potentially be a powerful predictor for deaths that are related to 

heart [7]. 
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CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY 

Methodologies are specific to each and every project. Since methodology defines the sequence 

of activities or steps for each phase of a project life cycle. Machine learning provides various 

algorithms for supervised learning. 

Basically supervised learning algorithms are classified in to two categories namely 

classification algorithms and regression algorithms. As the dataset has only two output labels 

it comes under classification algorithms. Initially train the dataset with various classification 

algorithms such as Logistic Regression, K- Nearest Neighbours, Simple Vector Machine, 

Decision Tree and Random Forest. Compare accuracy given by each algorithm and choose the 

algorithm with best accuracy. Decision Tree algorithm gives highest accuracy for the given 

dataset. 

Python provides many predefined packages. These packages include libraries for data types 

and algorithms. Random forest algorithm can be imported by its corresponding random forest 

package. Importing these packages in our project helps to implement the algorithm against the 

given dataset. 

 

3.1.1 Random Forest Algorithm: 

Random forest is a supervised learning algorithm which is used for both classification as well 

as regression.  As we know that a forest is made up of trees and more trees means more robust 

forest. Similarly, random forest algorithm creates decision trees on data samples and then gets 

the prediction from each of them and finally selects the best solution by means of voting. 

We can understand working of Random Forest algorithm with the help of following steps: 

● Start with the selection of random samples from a given dataset. 

● Algorithm will construct a decision tree for every sample. Then it will get the 

prediction result from every decision tree. 

● Voting will be performed for every predicted result. 

● Select the most voted prediction result as the final prediction result. 
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The following diagram will illustrate its working: 

 

Fig 5: Implementation of Random Forest Algorithm (courtesy from tutorialspoint.com) 

First, start with importing necessary Python packages such as numpy, matplotlib, pandas 

 

Now read the dataset to pandas DataFrame as follows: 

Path should be specified inside the read_csv function to fetch the required dataset from the 

corresponding location on the computer. 

 

Returns all first five rows in the dataset which is shown below 
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Data Pre-Processing will be done with the help of following script lines. 

Here  X – represents the independent variable. 

Y – represents the dependent variable. 

Script:

 

Next the data will be divided into train and test splits. The following code will split the dataset 

into 70% training data and 30% of testing data: 

 

Next, train the model with the help of RandomForestClassifier class of sklearn as follows: 

 

At last, we need to make prediction. It can be done with the help of following script: 

 

Next, print the results as follows: 
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There are many ways to test the efficiency of a trained model with the specific machine 

learning algorithm, one of them is using confusion matrix class of sklearn package. 

 

To get the resultant confusion matrix, print the variable result which holds the value returned 

by the confusion matrix function. 

 

Another way to determine the efficiency of the trained model is accuracy score function which 

also belongs to the same Sklearn package. 

To get the accuracy score, print the variable result which holds the value returned by the 

accuracy score function. 

 

3.1.2 The advantages of Random Forest algorithm are: 

● It overcomes the problem of over fitting by averaging or combining the results of 

different decision trees. 

● Random forests work well for a large range of data items than a single decision tree 

does. 

● Random forest has less variance then single decision tree. 

● Random forests are very flexible and possess very high accuracy. 

● Scaling of data does not require in random forest algorithm. It maintains good accuracy 

even after providing data without scaling. 

● Random Forest algorithm maintains good accuracy even a large proportion of the data 

is missing. 
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3.2 IMPLEMENTATION 

We have implemented the model for arrhythmia prediction in python using jupyter notebook. 

Python is an interpreted, high-level and general-purpose programming language. It was 

created by Guido van Rossum and first released in the year 1991. Python's design philosophy 

emphasizes code readability with its notable use of significant whitespace. Its language 

constructs and object-oriented approach aims to help programmers write clear, logical code for 

small and large-scale projects. Python is dynamically typed and garbage-collected. It supports 

multiple programming paradigms, including procedural, object-oriented, and functional 

programming. Python is often described as a "batteries included" language due to its 

comprehensive standard library. 

In computer science, artificial intelligence (AI), sometimes called machine intelligence, is 

intelligence demonstrated by machines, in contrast to the natural intelligence displayed by 

humans and animals. Colloquially, the term "artificial intelligence" is used to describe 

machines that mimic "cognitive" functions that humans associate with other human minds, 

such as "learning" and "problem solving". As machines become increasingly capable, tasks 

considered to require "intelligence" are often removed from the definition of AI, a 

phenomenon known as the AI effect. A quip in Tesler's Theorem says "AI is whatever hasn't 

been done yet." For instance, optical character recognition is frequently excluded from things 

considered to be AI, having become a routine technology. 

 

Fig 6: Flow of Implementation 

 

 

https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/Programming_language
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Code_readability
https://en.wikipedia.org/wiki/Off-side_rule
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Dynamic_programming_language
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Standard_library
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/AI_effect
https://en.wikipedia.org/wiki/Optical_character_recognition
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3.2.1 The implementation code is as follows: 

 

NumPy: 

NumPy is a Python package which stands for 'Numerical Python'. It is the core library for 

scientific computing, which contains a powerful n-dimensional array object and it provide 

tools for integrating C, C++ etc. It is also useful in linear algebra, random number capability. 

 

Matplotlib: 

Matplotlib is a plotting library for the Python programming language and its numerical 

mathematics extension is NumPy. It provides an object-oriented API for embedding plots into 

applications using general-purpose GUI toolkits like Tkinter, wxPython, Qt, or GTK+. 

 

Pandas: 

Pandas is an open source library that allows to you performs data manipulation 

in Python. Pandas library is built on top of Numpy, meaning Pandas needs Numpy to 

operate. Pandas provide an easy way to create, manipulate and wrangle data. Pandas is also an 

elegant solution for time series data. 

 

 

Read(): 

read() method in Python is used to read at most n bytes from the file associated with the given 

file descriptor. If end of the file has been reached while reading bytes from the given file then 

os. read() method will return an empty bytes object for all bytes left to be read. 

This read_csv function fetches the particular Comma Separated Value (CSV) .file from the 

path given as its parameter. This is a predefined function of pandas package which can be 

referred by the variable pd .This read_csv function fetches and returns the dataset to the 

dataset variable.     
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isnull(): 

isnull() method checks for NULL values and a Boolean series is returned by 

the isnull() method which stores True for every Not a Null(NaN) value and False for a Not 

null value. 

any(): 

Python any() function accepts iterable  such as list, tuple, dictionary and so on as an argument 

and return true if any of the element in iterable otherwise it returns false. If iterable is empty 

then any() method returns false. 

 

iloc: 

iloc returns a Pandas Series when one row is selected, and a Pandas DataFrame when multiple 

rows are selected, or if any column in full is selected. To counter this, pass a single-valued list 

if you require DataFrame output. 

 

Values: 

It is used to convert the DataFrame to a NumPy array because iloc function can be applied 

only on NumPy arrays. 
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iloc: 

iloc returns a Pandas Series when one row is selected, and a Pandas DataFrame when multiple 

rows are selected, or if any column in full is selected. To counter this, pass a single-valued list 

if you require DataFrame output. 

 

Values: 

It is used to convert the DataFrame to a NumPy array because iloc function can be applied 

only on NumPy arrays 

 

Shape 

This function returns the dimensions of the array. Here dependent variable y is also an array. 

 

From the dataset identify dependent and independent variables. Separate the columns of 

dataset in to dependent and independent variables.  

x-denotes independent variable. 

y-denotes dependent variable. 

  

 

LabelEncoder: 

Sklearn provides a very efficient tool for encoding the levels of categorical features into 

numeric values. LabelEncoder can be used to normalize labels. It can also be used to transform 

non-numerical labels to numeric labels. It can also transform labels back to encoding. If a label 

repeats it assigns the same value to as assigned earlier. 
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Now comes the main task in data pre-processing splitting training and testing 

datasets. To split the dataset we are using sklearn package. 

 

 



Random Forest Based ECG Classification 

 

 

Gudlavalleru Engineering College  21 

 

 

 

Pipeline: 

Python scikit-learn package provides a Pipeline utility to help and automate machine learning 

workflows. Pipelines work by allowing for a linear sequence of data transforms to be chained 

together culminating in a modelling process that can be evaluated. 

 

StandardScaler: 

Scaling happen independently on each feature by computing the relevant statistics on the 

samples in the training set. Mean and standard deviation are then stored to be used on later 

data using transform. 

Standardization of a dataset is a common requirement for many machine learning estimators: 

they might behave badly if the individual features do not more or less look like standard 

normally distributed data. 
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Random Forest Classifier: 

Random forest is a supervised learning algorithm which is used for both classification as well 

as regression.  As we know that a forest is made up of trees and more trees means more robust 

forest. Similarly, random forest algorithm creates decision trees on data samples and then gets 

the prediction from each of them and finally selects the best solution by means of voting. 

 

Pipeline(): 

Pipelining in Python in short can be described as a set up with the anyone of fit or transform or 

predict functionality.so that we can fit the whole pipeline to the training data and transform to 

the test data without having to do it individually for everything you do. 

It takes StandardScaler and DecisionTreeClassifier as parameters and it helps to train the 

dataset with the DecisionTreeClassifier. 

 

Fit(): 

Fit function is generic term which is used to best match the curvature of given data points. 

You might have been given two data points and asked to derive the equation of line passing 

through both points in high school. You derived a fitting function, which was exact. 

This method is used to get best suited decision tree for the given input values through the 

dataset imported in CSV format. Simply it trains the data. 
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Predict(): 

After training the dataset, consider testing dataset and take input attributes from testing set. 

These independent variable values of testing set are given to the predict method to predict the 

output class labels for the testing dataset. 

y_pred variable represents the output class labels of testing dataset. we can compare these 

values with the original output class labels of testing dataset to determine the accuracy of the 

trained model. 

 

Here the predict function takes values of all input characteristics of arrhythmia and returns the 

value of output class label for the given input characteristics. 
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Accuracy score: 

To check the performance of our model we use accuracy score. To calculate the accuracy 

score we need sklearn package. If the accuracy score is greater than 0.5 and less than or equal 

to 0.8 our model is said to be well trained model. 

 

Confusion matrix: 

In the field of machine learning and specifically in the problem of statistical classification, 

a confusion matrix is also known as an error matrix. It is a specific table layout that allows 

visualization of the performance of an algorithm. Typically it is used in supervised 

learning and in unsupervised learning it is usually called a matching matrix. Each row of 

the matrix represents the instances in a predicted class while each column represents the 

instances in an actual class or vice versa .The name stems from the fact that it makes it easy to 

see if the system is confusing two classes. 

3.2.2 Deploying Trained Model In IBM Cloud: 

After running the entire code in jupyter notebook, now we will deploy our notebook in IBM 

cloud in order to generate the scoring endpoint url. By using that scoring end point url we will 

develop an user interface by using Node-red application. 

 

watson-machine-learning-client is a library that allows to work with Watson Machine 

Learning service on IBM cloud. Train, test and deploy your models as APIs for application 

development, share with colleagues using this python library. 

https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Statistical_classification
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Unsupervised_learning
https://en.wikipedia.org/wiki/Matrix_(mathematics)
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ML token or IAM token: 

An IAM token is an authentication token required to access IBM Cloud services. VCAP 

credentials are needed for the Watson Machine Learning service instance. These credentials 

are created in the service credential section of the instance in IBM Cloud. They generate an 

API key. 

These terms relate to the security requirements described in this topic. 

● An IAM token is an authentication token required to access IBM Cloud services. 

● VCAP credentials are needed for the Watson Machine Learning service instance. 

These credentials are created in the service credential section of the instance in IBM 

Cloud. They generate an API key. 

● API keys allow you to easily authenticate when using the Python client or APIs that 

can be used across multiple services. API Keys are considered confidential since they 

are used to grant access. Treat all API keys as you would a password since anyone with 

your API key can impersonate your service. 

● The JSON web token is used to securely transmit data between two entities. This 

method of authentication is being retired in favour of API keys. 

 

 

watsonMachineLearningAPIClient(): 

watson-machine-learning-client is a library that allows to work with Watson Machine 

Learning service on IBM cloud. Wml_credentials include url, access key, username, password 

and, instace_id which are very helpful for identifying the particular IBM cloud version. 
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client.Repository: 

Store and manage your models, definitions and experiments using Watson Machine 

Learning Repository. 

ModelMetaNames: 

Syn: <watson_machine_learning_client.metanames.ModelMetaNames object> 

MetaNames for models creation. 

AUTHOR_NAME: 

It is used to store the username into Watson machine learning client repository. 

AUTHOR_EMAIL: 

It is used to store the email id of the user into Watson machine learning client repository. 

NAME: 

It is used to store the name of the project into Watson machine learning client repository. 

 

meta_props: 

It is the meta data of the model.  

Store_model: 

Store trained model into Watson Machine Learning repository on Cloud. 

Returns: stored model details 

Return type: dict 

 

static get_model_uid(model_details) 

Get uid of stored model. 

Parameters :model_details (dict) – stored model details 

Returns: uid of stored model 

Return type: str 
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class client.deployments(client) 

            Deploy and score published artefacts (models and functions). 

Returns: details of created deployment 

Return type: dict 

 

static get_scoring_url(deployment) 

Get scoring_url from deployment details. 

Parameters: deployment (dict) – Created deployment details 

Returns: scoring endpoint URL that is used for making scoring requests 

Return type: str 
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Deployment end point url: 

To send payload data to a model or function deployment for analysis you need to know the 

endpoint URL of the deployment. This topic describes how to look up the endpoint URL of a 

deployment in IBM Watson Machine Learning. 
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3.3 DATA PREPARATION 

● This dataset is collected from MIT-BIH Directory. 

Table 2: Dataset of Heartbeat Characteristics that identify arrhythmia 
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3.3.1 Input Attributes of the dataset 

● FFGRL 

● FFQRH 

● RSSLOPE 

● RSXA 

● RPSTP 

● QTP 

● FFQRSD 

● RRR 

● RRPOST 

● FFRR2NDUR 

● TMA1mean 

● FMA2mean 

 

Table 3: Features Extracted 

 

Attribute Feature Description of the feature 

FFGRL Amplitude GR Amplitude of R to G (milli volts) 

FFQRH Amplitude QR Amplitude of Q to R (milli volts) 

RSSLOPE Slope RS Slope of R and S in QRS complex 

RSXA Area QRS Area of QRS complex (milli Sec x mv) 

RPSTP Area RPSTP Area of triangle Rprime S Tprime 

QTP Interval QTP Interval of Q to Tprime (milli Sec) 

FFQRSD Interval QRS Interval of Q to S (milli Sec) 

RRR Ratio-RR The ratio of Interval RRi and RRa 

RRPOST Interval RRi+1 Interval of R peaks of current to next 

FFRR2NDUR Interval RRi+2 Interval of R peaks of current to second next beat 

TMA1mean TMA mean of S-Transform Mean of T-MA contour 

FMA2std FMA std of S-Transform  Standard deviation of F-MA contour 

FMA2mean FMA mean of S-Transform Mean of F-MA contour 
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CHAPTER 4 

RESULTS AND DISCUSSION 

CORRELATION: 

Correlation is a measure of how strongly one variable depends on another. Consider a 

hypothetical dataset containing information about heartbeats related to arrhythmia  disease in 

the medical industry. Now we can compare relation between every two variables of our dataset 

and observe how they are related to the output class label.  Correlation can be an important 

tool for feature engineering in building machine learning models. 

Table 4: Correlation Table 
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ROC CURVE: 

A receiver operating characteristic curve (ROC), is a graphical plot that illustrates the 

diagnostic ability of a binary classifier system as its discrimination threshold is varied. 

ROC curves are frequently used to show in a graphical way the connection/trade-off between 

clinical sensitivity and specificity for every possible cut-off for a test or a combination of test. 

 

TPR-True Positive Range 

The TPR defines how many correct positive results occur among all positive samples available 

during the test.  

FPR-False Positive Range 

The FPR defines how many incorrect positive results occur among all negative samples 

available during the test 

 

Fig 7: ROC Curve 
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AUC FOR DIFFERENT ALGORITHMS: 
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Fig 8: AUC Curve 

HEAT MAP: 

A heatmap is a two-dimensional graphical representation of data where the individual values 

that are contained in a matrix are represented as colours. The seaborn python package allows 

the creation of annotated heatmap which can be tweaked using Matplotlib tools as per the 

creator's requirement. 

 

 

Fig 9: Heat Map 
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NODE RED DEPLOYMENT: 

Now we have to deploy our machine learning model into cloud such that we can access our 

model over the internet. To deploy our machine learning model we are using IBM Watson. 

Firstly we have to upload our dataset into IBM cloud and then we have to upload our ipynb 

file. We have to give our Watson machine learning service credentials in order to generate a 

scoring end point URL.  

We have to develop a user interface such that users will interact with our model by using that 

user interface. By using node-red we are developing user interface. 

 

Fig 10: Node Red Flow 

 

RESULT: 

 

Below is the final output page after completion of the node red flow. End user need to give the 

input values for the required parameters. Based on those values we can finally predict type of a 

material.  
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Fig 11: User Interface 
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Here are the examples of both the cases: 

 

Fig 12: User Interface when the output is normal heart condition 

The output is 1 when the output is normal heart condition. 

 

Fig 13: User Interface when the output is Arrhythmia heart condition 

The output is 0 when the output is Arrhythmia heart condition. 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

This model is focused on the features extracted from ECG wave form. If the output of manual 

ECG calculation is wrong then it may cost a human life. So, it is necessary to improve the 

accuracy of determining the heart condition by analysing the ECG which can be achieved by 

inculcating machine learning algorithms. Hence, by using machine learning models and 

extracted features, it efficiently determines the heart condition of a patient which can be 

normal or abnormal.   

5.2 FUTURE SCOPE 

The future scope is to add different parameters of PQRST waveform to the machine learning 

model for increasing the efficiency of predicting the heart condition of a patient which in turn 

can save valuable human lives. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability 

to engage in independent and life-long learning in the broadest context of 

technological change. 

 

 

 Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile app. 
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PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

√ 
   

 

Project Outcomes 

Outcome 1 

Synthesize and apply prior knowledge of mathematics, 

computer science and engineering to design and 

implement solution to open-ended problems 

Outcome 2 
Design engineering solution to problems utilizing a 

system approach. 

Outcome 3 
Use different tools for design, implementation, testing 

Data transformation and Documentation. 

Outcome 4 
Develop better interpersonal communication skills, team 

work and leadership quality. 

Outcome 5 Acquire writing and oral presentation skills. 

Mapping Table 

Project 

Outcome 

Program Outcomes (POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome

1 
3 2 2 1 2 2 2 1 2 2 3 2 2 2 

Outcome

2 
3 1 2 2 1 3 3 3 3 1 2 3 2 2 

Outcome

3 
2 2 1 3 3 2 2 3 3 3 2 1 2 2 

Outcome

4 
2 1 2 2 3 2 1 1 3 2 3 1 1 2 

Outcome

5 
2 2 2 1 2 1 2 2 2 3 3 2 2 1 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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Abstract  
Heart arrhythmia is a group of conditions in which the heartbeat is irregular that is either 

too fast or too slow. The most common test used to diagnose an arrhythmia is an 

electrocardiogram (EKG or ECG). During the past few years, many people are affected by 

cardiac-related problems. Hence effective monitoring of cardiac patients is necessary to save 

an enormous amount of lives. This model is based on machine learning algorithms and is 

aimed at the diagnosis of cardiac arrhythmias. In particular, we want to examine the 

underlying health factors of patients that are related to the heart. Those underlying health 

factors of the patient's heart include different parameters of an ECG waveform. Machine 

learning methods were employed for analyzing the characteristics of the ECG waveform and 

to predict the health condition of an individual. The Current random forest algorithm 

achieved an accuracy of 97.6%, specificity of 98.8%, and sensitivity of 92.3%. 

 

Keywords: Arrhythmia, Ambulatory, Depolarisation, Electrocardiogram, MIT-BIH 
database, Node Red, polarisation, Random Forest. 

 

Abbreviations: ECG, Electrocardiogram; SA, SinoAtrial; MIT-BIH, Massachusetts Institute 

of Technology-Beth Israel Hospital; AAMI, Association for the Advancement of Medical 

Instrumentation; URL, Uniform resource locator; ROC, Receiver operating characteristic 

curve; AUC, Area under curve 

 

1. Introduction 

 

Cardiac arrhythmia is a medical condition during which the heart beats irregularly. Due to the 

advancement of machine learning techniques in medical industry cardiac disease 

classification and prediction have gained much importance during the past few years. It 

works by selecting the best features with the help of feature selection methods on machine 

learning methods applied over a cardiac arrhythmia dataset [3]. Pulse rates vary from person 
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to person. Your pulse is slower when you are at rest and increases when you exercise since 

more oxygen-rich blood is needed by the body during exercise [5]. 
 

Doctors classify arrhythmias based on two reasons such as origination and speed of heart 

rate. Types of arrhythmias are Tachycardia and Bradycardia. Tachycardia refers to a fast 

heartbeat that is a resting heart rate greater than 100 beats a minute. Bradycardia refers to a 

slow heartbeat that is a resting heart rate less than 60 beats a minute [4]. 
 

Different cardiac arrhythmias are resulted due to changes in the normal rhythm of a human 

heart. They may cause irreparable damage to the heart. Immediate action is necessary for 

those situations which begin by analyzing the ECG of a patient. The capability of identifying 

arrhythmia automatically from ECG recordings is very helpful for clinical diagnosis and 

treatment. The study aims to automatically classify cardiac arrhythmias and to study the 

performance of machine learning algorithms [2]. 

 

1.1 Causes of arrhythmia 

 

Arrhythmia is caused by changes to heart tissue. It can also occur due to exertion or stress, 

imbalances in the blood, medicines, or problems with electrical signals in the heart. 

Arrhythmia is set out by a trigger, and the irregular heartbeat can continue if there is a 

problem in the heart. Sometimes the cause of an arrhythmia is unknown. 
 

Conditions that may cause arrhythmia are changes to the heart’s anatomy, reduced blood 

flow to the heart or damage to the heart’s electrical system, restoring blood flow as part of 

treating a heart attack, and stiffening of the heart tissue known as fibrosis or scarring. 
 

An arrhythmia can occur when electrical signals that control the heartbeat are delayed or 

blocked. This can happen when the nerve cells that produce electrical signals do not work 

properly or when another part of the heart produces electrical signals disrupting a normal 

heartbeat. Disorders of electrical signaling in the heart are called conduction disorders. 
 

Certain medicines can cause arrhythmia. They may be medicines to treat high blood pressure 

and other conditions, including arrhythmia, depression, and psychosis. Some people also 

need to be careful about taking certain antibiotics and over-the-counter medicines such as 

allergy and cold medicines. 

 

1.2 Symptoms of arrhythmia 

 

You may feel a slow or irregular heartbeat or notice pauses between heartbeats. If you have 

palpitations then you may feel like your heart skipped a beat or may notice it pounding or 

racing. These are all symptoms of arrhythmia. More serious signs and symptoms include 

anxiety, blurred vision, chest pain, difficulty breathing, fainting or nearly fainting, foggy 

thinking, fatigue, sweating, weakness, dizziness, and light-headedness. 

 

1.3 Screening of arrhythmia 

 

If you or your child is at an increased risk of arrhythmia, the doctor may want to do a 

screening to assess the risk of a life-threatening event. Sometimes screening is required to 

participate in competitive sports. If your child carries a genetic risk of arrhythmia then the  
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doctor may recommend regular screening to monitor your child’s heart or other family 

members’ health. The doctor may also ask about risk factors and may suggest genetic testing 

if your child or other family member has a known or suspected arrhythmia or other heart 

condition [7]. 

 

2. Method 

 

2.1 ECG heartbeat classification 

 

The MIT-BIH Arrhythmia Database consists of 48 half-hour extracts of two-channel 

ambulatory ECG recordings. These ECG recordings are obtained from 47 subjects studied by 

the BIH Arrhythmia Laboratory between 1975 and 1979. Another twenty-three recordings 

were chosen at random from a set of 4000 24-hour ambulatories [6]. 
 

On analyzing the MIT-BIH database AAMI released certain labels that are widely used in the 

medical industry. These labels are finalized based on classes of the MIT-BIH database. These 

labels are very helpful for optimizing the number of output categories that describe the heart 

condition of a patient. These are useful for easy identification and classification of the 

patient’s heart condition which in turn facilitates easiness in treating patients efficiently. 

AAMI labels for the MIT-BIH database are shown in Table 1. 

 

Table 1. AAMI Labels for MIT-BIH Database 
 

SNo Class MIT-BIH Class (label) AAMI 
 

    
 

1 
. or Normal(1)  

 

N Left Bundle Branch Block (2) 
 

 

2 
 

 

L Right Bundle Branch blocks 
 

 

3 
 

 

R (3) N 
 

4 
 

J Nodal (junctional) escape (11) 
 

 

5 
 

 

e Atrial Escape (34) 
 

 

  
 

    
 

6 A 
Aberrated Atrial premature (4)  

 

Nodal (junctional) premature 
 

 

7 J 
 

 

(7) 
 

 

8 A 
 

 

Atrial premature (8) S 
 

9 S 
 

Supraventricular premature (9) 
 

 

   
 

    
 

10 V 
Ventricle premature  

 

contraction (5) V 
 

11 E 
 

Ventricular escape (10) 
 

 

   
 

    
 

12 F 
Fusion of ventricular & 

F 
 

normal (6) 
 

   
 

    
 

13 /or p 
Paced beat (12)  

 

Fusion of paced and normal 
 

 

14 F 
 

 

(38) Q 
 

15 Q 
 

Unclassifiable beat (13) 
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An electrocardiogram (ECG) is a test that measures the electrical signals generated in a 

human body that control heart rhythm. For every beat, an electrical impulse travels through 

the heart. The ECG translates the heart's electrical activity into line tracings on paper which 

includes spikes and dips. These spikes and dips in the line tracings are called waves. 
 

Different waves like P, QRS, and T waves in ECG heartbeat occur due to polarization and 

depolarization of auricles and ventricles. This polarization and depolarization are caused by 

the action potential generated by the SinoAtrial (SA) node. SA node is called as the natural 

pacemaker of the heart. This polarisation and depolarisation cause the auricles or ventricles to 

relax and contract respectively. P wave occurs by the depolarization of auricles and hence 

contracting the auricles. This takes approximately 0.1 sec in duration. QRS complex occurs 

by the depolarization of the ventricles. This depolarization causes the ventricles to contract so 

that the right ventricle and the left ventricle pumps the impure blood and pure blood to lungs 

and arteries respectively [1]. 

 

2.2. Input attributes of the dataset 

 

The input attributes of the dataset are FFGRL, FFQRH, RSSLOPE, RSXA, RPSTP, QTP, 

FFQRSD, RRR, RRPOST, FFRR2NDUR, TMA1mean, and FMA2mean. Feature selection is 

done manually based on the correlation value shown in the heatmap plot against all the 

attributes in the dataset. Features and their detailed description for the considered dataset are 

shown in Table 2. 

 

Table 2. Features Extracted  

  Description 
 

Attribute Feature of the 
 

  feature 
 

   
 

 
Amplitude 

Amplitude of 
 

FFGRL R to G 
 

GR 
 

 
(millivolts) 

 

  
 

   
 

 
Amplitude 

Amplitude of 
 

FFQRH Q to R 
 

QR 
 

 
(millivolts) 

 

  
 

   
 

  Slope of R 
 

RSSLOPE Slope RS and S in QRS 
 

  complex 
 

   
 

  Area of QRS 
 

RSXA Area QRS 
complex 

 

(milli sec x 
 

  
 

  mv) 
 

   
 

  Area of 
 

RPSTP 
Area triangle 

 

RPSTP Rprime S 
 

 
 

  Tprime 
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Interval 

Interval of Q 
 

QTP to Tprime 
 

QTP 
 

 
(milli Sec) 

 

  
 

   
 

 
Interval 

Interval of Q 
 

FFQRSD to S (milli  

QRS 
 

 
Sec) 

 

  
 

   
 

  The ratio of 
 

RRR Ratio-RR Interval RRi 
 

  and RRa 
 

   
 

  Interval of R 
 

RRPOST 
Interval peaks of 

 

RRi+1 current to 
 

 
 

  next 
 

   
 

  Interval of R 
 

 
Interval 

peaks of 
 

FFRR2NDUR current to 
 

RRi+2 
 

 
second next  

  
 

  beat 
 

   
 

 TMA  
 

TMA1mean 
mean of S- Mean of T- 

 

T MA contour 
 

 
 

 transform  
 

   
 

 FMA  
 

FMA2mean 
mean of S- Mean of F- 

 

T MA contour 
 

 
 

 transform  
 

   
 

 

2.3. Implementation 

 

Supervised learning algorithms are classified into two categories namely classification 

algorithms and regression algorithms. As the dataset has only two output labels it comes 

under classification algorithms. Initially train the dataset with various classification 

algorithms such as Logistic Regression, K- Nearest Neighbours, Simple Vector Machine, 

Decision Tree, and Random Forest. Compare the accuracy given by each algorithm and 

choose the algorithm with the best accuracy. Random Forest algorithm gives the highest 

accuracy for the given dataset. 
 

Python programming is used for developing the machine learning model. Python has 

predefined packages for implementing machine learning algorithms. Import those concerning 

packages and then train and test the model with the concerned dataset using the fit method of 

a particular algorithm. 
 

After running the entire code in the jupyter notebook, now we will deploy our notebook in 

the IBM cloud to generate the scoring endpoint Uniform Resource Locator (URL). By using 

that scoring endpoint URL we will develop a user interface by using Node-red application. 
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Through that UI inputs for the designed machine model will be collected from the user and 

predict the output. 

 

2.4. Node-Red deployment 

 

Now we have to deploy our machine learning model into the cloud such that we can access 

our model over the internet. To deploy our machine learning model we are using IBM 

Watson. Firstly we have to upload our dataset into the IBM cloud and then we have to upload 

the notebook file. We have to give our Watson machine learning service credentials to 

generate a scoring endpoint URL. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 1. Node-Red Flow for creating User Interface 
We have to develop a user interface such that users will interact with our model by using that 

user interface. By using Node-RED we are developing the user interface. Node-RED is a 

flow-based tool for visual programming. It provides a web browser-based flow editor which 

internally creates JavaScript functions. It is developed for wiring together hardware devices, 

APIs, and online services as part of the Internet of Things (IoT) by IBM. The flow of nodes 

connected in the node-red editor is shown in Figure 1. 
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3. Results and Discussion 

 

3.1. Correlation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Correlation Table 

 

Correlation is a measure of how strongly one variable depends on another variable. Now we 

can compare the relation between every two variables of our dataset and observe how they 

are related to the output class label. Figure 2 shows the correlation among attributes of the 

considered dataset. 

 

3.2. ROC curve 

 

A receiver operating characteristic curve (ROC), is a graphical plot between False Positive 

Rate and True Positive Rate. It is used to study the output of the classifier. The ROC curve is 

shown in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3. ROC Curve plotted between FPR and TPR 
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3.3. AUC for different algorithms 

 

The area under curve (AUC) for different algorithms are calculated. They are compared with 

each other to know the algorithm which fits best for the considered dataset. AUC curve is 

shown in Figure 4. 
 
 
 
 
 
    
 
 
 
 
 
 
 
 
 

 

Figure 4. AUC Curve comparing Different Algorithms 

 

3.4. Heatmap 

 

A heatmap is a two-dimensional visual representation of correlation among attributes of data 

where the individual values that are contained in a matrix are represented as colors. The 

seaborn python package allows the creation of annotated heatmap which can be tweaked 

using Matplotlib tools as per the creator's requirement. Heatmap is shown in Figure 5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 5.Heatmap showing Correlation among all the Attributes in Database 
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3.5. Confusion matrix 

 

The confusion matrix is used to describe the performance of a classification model on a set of 

test data by comparing predicted values with true values. The confusion matrix is shown in 

Table 3. 

 

   Table 3. Confusion Matrix  
 

        
 

  
N=3250 

 Predicted: Predicted:  
 

   
Normal Arrhythmia 

 
 

     
 

        
 

  Actual:  True Positive = False Positive =  
 

  Normal  109 13   
 

        
 

  Actual:  
False Negative = True Negative = 

 
 

  
Arrhyth 

  
 

   
8 521 

  
 

  
mia 

   
 

       
 

        
 

3.6. Accuracy      
 

Accurcay = number of true negatives + number of true positives 
 

(1) 
 

 
 

   total populati on    
 

 

Where total population = number of true positives + number of true negatives +number of 

false positives + number of false negatives. 
 

The accuracy score for the given dataset is 0.9769. 
 

 

3.7. False Positive Rate  
 

False Positive Rate = 

number of false positives 

(2) 
 

   
 

number of false positives + number of true negatives 
 

False Positive Rate for the given dataset is 0.0112.  
 

3.8. Specificity  
 

Specificity = 

  number of true negatives 

(3) 
 

  

  

 

number of false positives + number of true negatives 
 

The specificity for the given dataset is 0.9887.  
 

3.9. Sensitivity  
 

Sensitivity = 

 number of true positives 

(4) 
 

 

 

 

number of true positives + number of false negatives 
 

 

The sensitivity for the given dataset is 0.9230. 
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3.10. Discussion 

 

As the PQRST waveform has different parameters that affect heart rate, a crucial analysis of 

these parameters are necessary to identify the problem with the patient ECG or EKG. For 

predicting the heart condition, we need to understand the AAMI labels for the MIT-BIH 

classes. We may not guarantee the output heart condition by analyzing the ECG manually. If 

the output of manual ECG calculation is wrong then it may cost a human life. So, it is 

necessary to improve the accuracy of determining the heart condition which can be achieved 

by inculcating machine learning algorithms in predicting heart condition of a patient. 
 

Figure 6 is the screenshot of the final output page after completion of the node-red flow. The 

end-user need to give the input values for the required parameters. Based on those values we 

can finally predict the type of material. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6. User Interface 
 
 
 

4. Conclusion 

 

The Current random forest algorithm achieved accuracy of 97.6%, specificity of 98.8%, and 

sensitivity of 92.3%. This model is focused on the features extracted from the ECG 

waveform. If the output of manual ECG calculation is wrong then it may cost a human life. 

So, it is necessary to improve the accuracy of determining the heart condition by analysing 

the ECG which can be achieved by inculcating machine learning algorithms. Hence, by using 

machine learning models and extracted features, it efficiently determines the heart condition 

of a patient which can be normal or abnormal. 
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5. Future Scope 

 

The future scope is to add different parameters of ECG waveform to the machine learning 

model for increasing the efficiency of predicting the heart condition of a patient which in turn 

can save valuable human lives. 
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Abstract 
 

IoT Devices have extremely limited resources like processing speed, storage capacity, 

communication power and energy supply, there are some considerations regarding the 

network and protocols planning like coverage and energy efficiency. It is self-configuring, 

self-healing networks consisting of mobile or static sensor nodes connected wireless to 

form an arbitrary topology. The more coverage insures reliable communication, higher 

network connectivity, lower energy consumption and consequently longer lifetime of 

sensor nodes. The new method to address these issues is employing mobile devices 

carrying information collected by Sensor nodes. In order to simulate the displacement 

patterns of mobile sensor nodes, mobility models are used. It is important to consider the 

suitable mobility model for the specific application. Mobility model called Random walk 

model is implemented using cooja simulator to study the performance of the network 

under random walk model by providing mobility to sink node in a wireless sensornetwork. 
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1  

 
CHAPTER-I 

INTRODUCTION 

 
1.1 INTRODUCTION 
 

IoTN emerge as an active research area in which challenging topics involve energy 

consumption, routing algorithms, selection of sensors location according to a given premise, 

robustness, efficiency, and so forth. Despite the open problems in IoTN there are already a high 

number of applications available. In all cases for the design of any application, one of the main 

objectivesis tokeeptheIoTNaliveandfunctional aslongaspossible.Akeyfactorinthisistheway the 

network is formed. This survey presents most recent formation techniques and mechanisms for 

the IoTN. IoTN is a wireless network that consists of base stations and numbers of nodes 

(wireless sensors). 

These networks are used to monitor physical or environmental conditions like sound, pressure, 

temperature and cooperatively pass data through the network to a main location which is a base 

station. IoTNenjoy great benefits due to their low-cost, small-scale factor, smart sensor nodes. 

Not only can they be employed in cumbersome and dangerous areas of interest, for monitoring 

or controllingtheregion,buttheycanalsobedeployedtoautomatemundanetasks.Earlysensoryunits 

were expensive and lacked the computational and communicative capabilities of current smart 

sensor nodes, which can now sense, process, store, and forward data, all being powered by a 

battery. Myriad applications exist that leverage IoTNs as low-cost solutions for observing the 

habitat and environment, from military and civilian surveillance and target detection and 

tracking applications, to precision farming and agriculture, patient monitoring in health care, 

residential applications like energy management, for safety and efficiency in vehicular networks 

to outer spaceexplorations. 

Despite the open research areas in IoTN, there are already a high number of current problems in 

which these networks can be applied. Some application fields include tracking, monitoring, 

surveillance, building automation, military applications, and agriculture, among others. In all 

cases for the design of any application, one of the main objectives is to keep the IoTN alive and 

functional as long as possible. A key factor in this is the way the network is formed. In fact, the 

topology is mostly defined based on the application environment and context. The sensor 

information is usually collected through the available gateways in a given topology. This 

information is then forwarded to a leader node or to a base station known as sink. 
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ThedesigncomplexityofanIoTNdependsonthespecificapplicationrequirementssuchasthenumber 

ofnodes,thepowerconsumption,thelifespanofthesensors,informationtobesensedanditstiming, 

geography of where the sensors are placed, the environment, and thecontext. 

This survey presents most recent formation techniques and mechanisms for the IoTN. In this 

paper, the reviewed research works are classified into distributed and centralized techniques. 

In the former, nodes are autonomous and the communication is only between neighboring 

nodes while, for the latter, the network formation is controlled by a single device. 

 

Figure 1.1.1 Architecture of IoTN 
 

Centralized formation techniques are suitable for networks in which the processing power 

capacity relies mostly on a unique device. In such cases, this device is responsible for the 

processing, 

coordination,andmanagementofthesensedinformationactivities.Italsoforwardsthisdatatoasink 

node. The main advantages of this approach are asfollows: 

(i)Centralized schemes allow more efficient energy management 

(ii)Roaming is allowed inside the network. 

(iii) Network coverage analysis issimplified. 

(iv) Context information availability allows a better application design (placement of nodes, 

application awareness,etc.). 
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Figure 1.1.2 Centralized Strategy 

In Distributed formation techniques, the information is managed by each node and decisions 

are locally taken and limited to its neighborhood (single-hop Neighbors). The main 

characteristics of distributed networks include the following: 

(i) There are autonomousdevices. 
 

(ii) Each node shares information to itsneighborhood. 
 

(iii) Itissuitablefordistributedapplications(multiagentsystems,self-organizedsystems,etc.) 
 
(iv) The information is mainly forwarded to a singlenode. 

(v) Interconnection devices (routers, bridges, etc.) are notrequired. 
 

(vi) Their flexibility allows targeting harsh environments. The complexity of the forwarding 

information process requires robustalgorithms. 

The former has to assure the execution of specific tasks with comparable performance to the 

centralized solutions. One of the most important distributed techniques in recent years has 

been self- organization.Asensornetworkusingthisstrategyisabletoachieveanemergentbehaviorin 

which nodes interact individually and coordinate autonomously. The target is to achieve tasks 

that exceed its individual capabilities as a singlenode. 
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Figure 1.1.3 Self – Organization Strategy 

 
The protocols intended for distributed wireless sensor networks must be able to provide efficient 

energy consumption considering nodes mobility, environmental noise, limited batteries, and loss 

of messages, among others. 

Protocols are important components of strategies for sensor networking, especially in the 

communicationofsensornodes.Inthissection,wearegoingtopresentabriefoverviewofimportant 

protocols used for wirelesscommunication. 

The protocols are divided into layers and sub-layers; these allow deciding how and when to 

receive and transmit, route, and process the information on every device available to perform 

any task. Data link layer receives and processes the information and then sends it to another 

sensor device. This 

layerprovidesthemanagementfunctionariesfordatatransmissionandpossibleerrorcorrections.It is 

divided into two sub-layers: Logical Link Control (LLC) and Media Access Control(MAC). 

LLCsub-layeractsasaninterfacebetweentheMAClayerandnetworkingactivities;itprovidesflow 

and error control and it is responsible for data transmission between devices on anetwork. 
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MAC sub layer is in charge of the access control to the environment and is responsible for 

package transmitting, data frame validation, error checking on transmissions, transmission 

rate, flow control, message acknowledges, and so forth. 

Structure of a Wireless Sensor Network includes different topology for radio communications 

networks. A short discussion of the network topology that apply to wireless sensor networks 

are outlined below: 

1. Star network (single point-to-multipoint): 

A star network is a communications topology where a single base station can send and/or 

receive a message to a number of remote nodes. The remote nodes are not permitted to send 

messages to each other. The advantage of this type of network for wireless sensor networks 

includes simplicity, ability to keep the remote node’s power consumption to a minimum. It 

also allows low latency communications between the remote node and the base station. The 

disadvantage of such a network is that the base station must be within radio transmission range 

of all the individual nodes and is not as robust as other networks due to its dependency on a 

single node to manage the network. 

 

Figure 1.1.4 Star Network 

2. Mesh network: 

A mesh network allows transmitting data to one node to other node in the network that is 

within its radio transmission range. This allows for what is known as multi-hop 

communications, that is, if a node wants to send a message to another node that is out of radio 

communications range, it can use an intermediate node to forward the message to the desired 

node. This network topology has the advantage of redundancy and scalability. If an individual 

node fails, a remote node still can communicate to any other node in its range, which in turn, 

can forward the message to the desired location. In addition, the range of the network is not 

necessarily limited by the range in between single nodes; it can simply be extended by adding 

more nodes to the system. The disadvantage of this type of network is in power consumption 

for the nodes that implement the multi-hop communications are generally higher than for the 
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nodes that don’t have this capability, often limiting the battery life. Additionally, as the  

 

number of communication hops to a destination increases, the time to deliver the message also 

increases, especially if low power operation of the nodes is a requirement. 

 

Figure 1.1.5 Mesh Network 

3. Hybrid network: 

A mesh network allows transmitting data to one node to other node in the network that is 

within its radio transmission range. This allows for what is known as multi-hop 

communications, that is, if a node wants to send a message to another node that is out of radio 

communications range, it can use an intermediate node to forward the message to the desired 

node. This network topology has the advantage of redundancy and scalability. If an individual 

node fails, a remote node still can communicate to any other node in its range, which in turn, 

can forward the message to the desired location. In addition, the range of the network is not 

necessarily limited by the range in between single nodes; it can simply be extended by adding 

more nodes to the system. The disadvantage of this type of network is in power consumption 

for the nodes that implement the multi-hop communications are generally higher than for the 

nodes that don’t have this capability, often limiting the battery life. Additionally, as the 

number of communication hops to a destination increases, the time to deliver the message also 

increases,especially if low power operation of the nodes is a requirement. 
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Figure 1.1.6 Hybrid Network 

 
1.2 OBJECTIVES OF THEPROJECT 

 
As IoTN consists of sensor nodes which have extremely limited resources like 

processing speed, storage capacity, communication power and energy supply, there are some 

considerations regarding the network and protocols planning like coverage and energy 

efficiency. There we need to consider all aspects in order to maintain the efficiency of network 

by sending the data from sensor nodes to sink node in best possible using Random Walk 

model. While transmitting the data, there must be no loss and data should be transmitted in 

lesstime. 

As IoTN can be used in various applications like most standard services employed in 

commercial and industrial applications, because of its technical development in a processor, 

communication, and low-power usage of embedded computing devices. We need to monitor 

the protocol performance which has an impact in performance and efficiency of a network. 

Mobilitymodelsplayasignificantroleindeterminingtheprotocolperformance,itisdesirable 

toemulatethemovementpatternoftargetedreal-lifeapplicationsinreasonableway.Themainmotto of 

implementing mobility model is to capture various characteristics of mobility and represent in 

realisticfashion. 

In order the behavior of sensor nodes in a network, we can capture the nodes and can create 

the mobility to sink node in a network using cooja simulator in contiki OS.There we can 

completely observe the nature and behavior of nodes in a network for every interval of time 

and can transmit the data from one sensor node toanother. 

In WSN, the main task of a sensor node is to sense data and sends it to the base station in multi 

hop environment for which routing path is essential. For computing the routing path from the 

source node to the base station there is huge numbers of proposed routing protocols exist. The 
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design of routing protocols for IoTN must consider the power and resource limitations of the  

network nodes, the time-varying quality of the wireless channel, and the possibility for packet 

loss and delay. To address these design requirements, several routing strategies forIoTN have 

been implemented. 

The first class of routing protocols adopts a flat network architecture in which all nodes are 

considered peers. Flat network architecture has several advantages, including minimal 

overhead to maintain the infrastructure and the potential for the discovery of multiple routes 

between communicating nodes for fault tolerance. 

A second class of routing protocols imposes a structure on the network to achieve energy 

efficiency, stability, and scalability. In this class of protocols, network nodes are organized in 

clusters in which a node with higher residual energy, for example, assumes the role of a cluster 

head. The cluster head is responsible for coordinating activities within the cluster and 

forwarding information between clusters. Clustering has potential to reduce energy 

consumption and extend the lifetime of the network. 

A third class of routing protocols uses a data centric approach to disseminate interest within 

the network. The approach uses attribute-based naming, whereby a source node queries an 

attribute for the phenomenon rather than an individual sensor node. The interest dissemination 

is achieved by assigning tasks to sensor nodes and expressing queries to relative to specific 

attributes. Different strategies can be used to communicate interests to the sensor nodes, 

including broadcasting, attribute-based multi casting, geo casting, and any casting. 

A fourth class of routing protocols uses location to address a sensor node. Location-based 

routing is useful in applications where the position of the node within the geographical 

coverage of the network is relevant to the query issued by the source node. Such a query may 

specify a specific area where a phenomenon of interest may occur or the vicinity to a specific 

point 



Implementation of Random walk model in IoTN 

Gudlavalleru Engineering College 

 

9  

 
1.3 PROBLEMSTATEMENT 

 

In IoTN sensor nodes collect data from surroundings and they need to transmit the data to 

the root node. While transmitting data from sensor node to root node, routing protocols are used 

to find the path from one sensor node to another and thus it transmits the data to the sink node. 

As sink node has mobility different mobility models are used are transmit the data to sink node. 

Some of the mobility 

modelsareRandomWayPoint,RandomWalkmodelandRandomDirectionmodel.Inrandom-based 

mobility models, the mobile nodes move randomly and freely without restrictions. To be more 

specific, the destination, speed and direction are all chosen randomly and independently of 

other nodes. We are implementing Random WalkModel. 

Random Walk mobility model is proposed to mimic their movement behavior of Random 

Waypoint model because the node movement has strong randomness in both models. In 

Random Walk model, the nodes change their speed and direction at each time interval. For 

every newinterval t, root node randomly and uniformly chooses its new direction from (0,π2] 

and new speed from [0, V]. If the node reaches the boundary of simulation field, the node is 

bounced back to the simulation field with the angle ofθ(t). 
 
 

 
Figure 1.3.1 Category of mobility models 
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Figure 1.3.2 Illustration of Random Walk Model 
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CHAPTER-II 

LITERATURE REVIEW 
 
 

Routing is a critical issue in IoTN and hence the focus of this paper is on IoTN, its 

routing protocols classification, sensor network applications, performance characteristics, 

metrics, application ofthese routing protocols in diversified application like military 

surveillance, environmental monitoring, 

traffic.Securityisacommonconcernforanynetworksystem,butsecurityinWirelesssensornetwork 

is of a great importance to ensure its application success. When sensor network is used for 

military purposes, it is very important to keep the sensed information confidential and 

authentic. The traditional network security schemes are not applicable for IoTN because 

sensor nodes are supplied 

withlimitedbatterypowerandtheyhavesmallmemorysizeandlimitedcomputationalability.Most of 

the traditional techniques, however, are unsuitable in low power devices such as IoTNs. This 

is duelargelytothefactthattypicalkeyexchangetechniquesuseasymmetriccryptography,alsocalled 

public key cryptography. In this case, it is necessary to maintain two mathematically related 

keys, oneofwhichismadepublicwhiletheotheriskeptprivate.Thisallowsdatatobeencryptedwiththe 

public key and decrypted only with the private key. 

The purpose of routing protocols is to learn of available routes that exist on the enterprise 

network, build routing tables and make routing decisions. 

Therearetwoprimaryroutingprotocoltypesalthoughmanydifferentroutingprotocolsdefinedwith 

those two types. Link state and distance vector protocols comprise the primarytypes. 

Routing protocols are mechanisms by which routing information is exchanged between routers 

so that routing decisions can be made. In the Internet, there are three types of routing protocols 

commonly used. They are: distance vector, link state, and path vector. we present the basic 

concepts and fundamentals behind each of these three types of protocols in a generic 

framework. Routing protocols, being distributed mechanisms, can face pitfalls during a 

transient period such as looping. 

Thus,wealsodiscusssuchissuesandhowvariouseffortsaremadetoaddressthem.Stepstotranslate 

these protocols to actual routing protocol specifications on theInternet. 
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CHAPTER-III  

PROPOSED METHOD 

 
3.1 METHODOLOGY 

In order to implement the mobility, we need to consider the number of nodes in a 

network and need to consider the speed of the root node and the amount of time the 

transmission of data takes place in a network.A random walk is a mathematical object, known 

as a stochastic or random process, that describes a path that consists of a succession of random 

steps on some mathematical space such as the integers. 

Anelementaryexampleofarandomwalkistherandomwalkontheintegernumberline,whichstarts at 

0 and at each step moves +1 or -1 with equal probability. Other examples include the path 

traced by a molecule as it travels in a liquid or a gas, the search path of a foraging animal, the 

price of a 

fluctuatingstockandthefinancialstatusofagamblercanallbeapproximatedbyrandomwalkmodels, 

even though they may not be truly random in reality. As illustrated by those examples, random 

walks 

haveapplicationstomanyscientificfieldsincludingecology,psychology,computerscience,physics, 

chemistry, biology as well as economics. Random walks explain the observed behavior of 

many processes in these fields, and thus serve as a fundamental model for the recorded 

stochastic activity. As a more mathematical application, the value of pi can be approximated 

by the usage of random walk in agent-based modellingenvironment. 

3.1.1 Component of a sensor node: 

A sensor node is made up of four basic components such as sensing unit, processing 

unit, transceiver unit and a power unit which is shown in Fig. 5. It also has application 

dependent additional components such as a location finding system, a power generator and a 

mobilizer. Sensing units are usually composed of two subunits: sensors and analogue to digital 

converters (ADCs).The analogue signals produced by the sensors are converted to digital 

signals by the ADC, and then fed into the processing unit. The processing unit is generally 

associated with a small storage unit and it can manage the procedures that make the sensor 

node collaborate with the other nodes to carry out the assigned sensing tasks. A transceiver 

unit connects the node to the network. One of the most important components of a sensor node 

is the power unit. Power units can be supported by a power scavenging unit such as solar cells. 

The other subunits, of the node are application dependent. 
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Figure3.1.1 Components of a sensor node 

3.1.2. Communication structure of a wireless structure 

The sensor nodes are usually scattered in a sensor field.Each of these scattered sensor 

nodes has the capabilities to collect data and route data back to the sink and the end users. Data 

are routed back to the end user by a multi-hop infrastructure-less architecture through the sink. 

The sink may communicate with the task manager node via Internet or Satellite. 

The protocol stack used by the sink and the sensor nodes. This protocol stack combines power 

and routing awareness, integrates data with networking protocols, communicates power 

efficiently through the wireless medium and promotes cooperative efforts of sensor nodes. The 

protocol stack consists of the application layer, transport layer, network layer, data link layer, 

physical layer, power management plane, mobility management plane, and task management. 

Different types of application software can be built and used on the application layer depending 

on the sensing tasks. This layer makes hardware and software of the lowest layer transparent to 

the end-user. The transport layer helps to maintain the flow of data if the sensor networks 

application requires it. The network layer takes care of routing the data supplied by the 

transport layer, specific multi-hop wireless routing protocols between sensor nodes and sink.  
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The data link layer is responsible for multiplexing of data streams, frame detection, Media 

Access Control (MAC) and error control. 

Since the environment is noisy and sensor nodes can be mobile, the MAC protocol must be 

power aware and able to minimize collision with neighbour broadcast. The physical layer 

addresses the needs of a simple but robust modulation, frequency selection, data encryption, 

transmission and receiving techniques. 

In addition, the power, mobility, and task management planes monitor the power, movement, 

and task distribution among the sensor nodes. These planes help the sensor nodes coordinate 

the sensing task and lower the overall energy consumption. 

3.1.3 Energy consumption in IoTN 

Energy consumption is the most important factor to determine the life of a sensor network 

because usually sensor nodes are driven by battery. Sometimes energy optimization is more 

complicated in sensor networks because it involved not only reduction of energy consumption 

but also prolonging the life of the network as much as possible. The optimization can be done 

by having energy awareness in every aspect of design and operation. This ensures that energy 

awareness is also incorporated into groups of communicating sensor nodes and the entire 

network and not only in the individual nodes. 

A sensor node usually consists of four sub-systems : 

1.A computing subsystem : It consists of a microprocessor(microcontroller unit, MCU) which 

is responsible for the control of the sensors and implementation of communication protocols. 

MCUs usually operate under various modes for power management purposes. As these 

operating modes involves consumption of power, the energy consumption levels of the various 

modes should be considered while looking at the battery lifetime of each node. 

2. A communication subsystem: It consists of a short range radio which communicate with 

neighboring nodes and the outside world. Radios can operate under the different modes. It is 

important to completely shut down the radio rather than putting it in the Idle mode when it is 

not transmitting or receiving for saving power. 

3. A sensing subsystem : It consists of a group of sensors and actuators and link the node to the 

outside world. Energy consumption can be reduced by using low power components and saving 

power at the cost of performance which is not required. 

4. A power supply subsystem : It consists of a battery which supplies power to the node. It 

should be seen that the amount of power drawn from a battery is checked because if high 

current is drawn from a battery form a battery for a long time, the battery will die faster even 
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though it could have gone on for a longer time. Usually the rated current capacity of a battery 

being used for a sensor node is less than the minimum energy consumption. The lifetime of a 

battery can be increased by reducing the current drastically or even turning it off often.To 

minimize the overall energy consumption of the sensor network, different types of protocols 

and algorithms have been studied so far all over the world. The lifetime of a sensor network can 

be increased significantly if the operating system, the application layer and the network 

protocols are designed to be energy aware. These protocols and algorithms have to be aware of 

the hardware and able to use special features of the micro-processors and transceivers to 

minimize the sensor node’s energy consumption. 

3.1.4 Protocols and algorithms of  IoTN 

In WSN, the main task of a sensor node is to sense data and sends it to the base station in 

multi hop environment for which routing path is essential. For computing the routing path from 

the source node to the base station there is huge numbers of proposed routing protocols exist. 

The design of routing protocols for IoTN must consider the power and resource limitations of 

the network nodes, the time-varying quality of the wireless channel, and the possibility for 

packet loss and delay. To address these design requirements, several routing strategies for IoTN 

have been proposed. 

The Random Walk model was originally proposed to emulate the unpredictable movementof 

particles in physics. It is also referred to as the Brownian Motion. Because some mobile nodes 

are believed to move in an unexpected way, Random Walk mobility model is proposed to 

mimic their movement behavior. The Random Walk model has similarities with the Random 

Waypoint model because the node movement has strong randomness in both models. We can 

think the Random Walk model as the specific Random Waypoint model with zero pausetime. 

However,intheRandomWalkmodel,thenodeschangetheirspeedanddirectionateachtime interval. 

For every new interval t, each node randomly and uniformly chooses its new direction θ(t) from 

(0, π2]. In similar way, the new speed follows a uniform distribution or a Gaussian distribution 

from velocity [0, vector V max]. If the node moves according to the above rules and reaches the 

boundary of simulation field, the leaving node is bounced back to the simulation field with the 

angle of θ(t) respectively. This effect is called bordereffect. 

The Random Walk model is a memory less mobility process where the information about the 

previous status is not used for the future decision. That is to say, the current velocity is 

independent with its previous velocity and the future velocity is also independent with its 

current velocity. There are few steps that need to be followed while implementing a Random 

model. 



Implementation of Random walk model in IoTN 

Gudlavalleru Engineering College 

 

16  

 
 Create an IoTN in cooja simulator in contiki operatingsystem. 
 
 Identify the root node and provide mobility toit. 
 
 Observe whether the root node is within the network ornot. 
 
 If not, the root is to be bounced back into the network. 
 
 Repeat the procedure up to the requiredtime. 
 
Flooding is a common technique frequently used for path discovery and information 

dissemination in wired and wireless ad hoc networks which has been discussed. The routing 

strategy of flooding is simple and does not rely on costly network topology maintenance and 

complex route discovery algorithms. Flooding uses a reactive approach whereby each node 

receiving a data or control packet sends the packet to all its neighbors. After transmission, a 

packet follows all possible paths. Unless the network is disconnected, the packet will eventually 

reach its destination. Furthermore, as the network topology changes, the packet transmitted 

follows the new routes. 
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Figure 3.1.2 Flooding 

3.1.5 Security Issues in IoTN: 
 
 Security issues in sensor networks depend on the need to know what we are going to 

protect. In various sources defined four security goals in sensor networks which are 

Confidentiality, Integrity, Authentication and Availability. Another security goal in sensor 

network is introduced. Confidentiality is the ability to conceal message from a passive attacker, 

where the message communicated on sensor networks remain confidential. Integrity refers to the 

ability to confirm the message has not been tampered, altered or changed while it was on the 

network.  

Authentication Need to know if the messages are from the node it claims to be from, determining 

the reliability of message’s origin. Availability is to determine if a node has the ability to use the 

resources and the network is available for the messages to move on. Freshness implies that 

receiver receives the recent and fresh data and ensures that no adversary can replay the old data. 

This requirement is especially important when the WSN nodes use shared-keys for message 

communication, where a potential adversary can launch a replay attack using the old key as the 

new key is being refreshed and propagated to all the nodes in the WSN. To achieve the freshness 

the mechanism like nonce or time stamp should add to each data packet.  
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Having built a foundation of security goals in sensor network, the major possible security attacks 

in sensor networks are identified. Routing loops attacks target the information exchanged 

between nodes. False error messages are generated when an attacker alters and replays the 

routing information. Routing loops attract or repel the network traffic by believing that all the 

participating nodes in network are reliable to forward the message. In selective forwarding attack 

malicious nodes simply drop certain messages instead of forwarding every message. Once a 

malicious node cherry picks on the messages, it reduces the latency and deceives the neighboring 

nodes that they are on a shorter route. Effectiveness of this attack depends on two factors. First 

the location of the malicious node, the closer it is to the base stations the more traffic it will 

attract. Second is the percentage of messages it drops. When selective forwarder drops more 

messages and forwards less, it retains its energy level thus remaining powerful to trick the 

neighboring nodes. In sinkhole attacks, adversary attracts the traffic to a compromised node.  

The simplest way of creating sinkhole is to place a malicious node where it can attract most of 

the traffic, possibly closer to the base station or malicious node itself deceiving as a base station. 

One reason for sinkhole attacks is to make selective forwarding possible to attract the traffic 

towards a compromised node. The nature of sensor networks where all the traffic flows towards 

one base station makes this type of attacks more susceptible. Sybil attacks are a type of attacks 

where a node creates multiple illegitimate identities in sensor networks either by fabricating or 

stealing the identities of legitimate nodes. Sybil attacks can be used against routing algorithms 

and topology maintenance; it reduces the effectiveness of fault tolerant schemes such as 

distributed storage and disparity. Another malicious factor is geographic routing where a Sybil 

node can appear at more than one place simultaneously. In wormhole attacks an adversary 

positioned closer to the base station can completely disrupt the traffic by tunneling messages over 

a low latency link. Here an adversary convinces the nodes which are multi hop away that they are 

closer to the base station. This creates a sinkhole because adversary on the other side of the 

sinkhole provides a better route to the base station. In Hello flood attacks a Broad casted message 

with stronger transmission power is pretending that the HELLO message is coming from the base 

station. Message receiving nodes assume that the HELLO message sending node is the closest 

one and they try to send all their messages through this node. In this type of attacks all nodes will 

be responding to HELLO floods and wasting the energies. The real base station will also be 

broadcasting the similar messages but will have only few nodes responding to it. Denial of 

service (DoS) attacks occur at physical level causing radio jamming, interfering with the network 

protocol, battery exhaustion etc. An specific type of DoS attack, Denial-of-service attack has 

been explored in (Raymond et al., 2009), in which a sensor node’s power supply is targeted. 

Attacks of this type can reduce the sensor lifetime from years to days and have a devastating 

impact on a sensor network. 
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3.2 DATA PREPARATION 

when we want to implement a random model, we need to study the behavior of the random 

model and exceptional cases of the model. 

Foranymodel,weneedtoconsiderthenetworkboundary,numberofthenodesinanetwork,amount of 

the time transmission in a network, root node of thenetwork. 

While implementing it we need to import all the libraries and software like python, cooja 

simulator etc. in to our system. Write the python code that implementing the Random model 

and give the required inputs to the code and execute the script and simulate the project in cooja 

simulator. 

1. Install python to run the program. 

2. Download cooja simulator. 

3. File of the python code. 

4. Create a fill to store the output. 

5. Give the python code and output file to cooja. 

6. Give appropriate settings and data to run the program. 

In the program to implement random walk model, make use of different predefined functions 

that are existed. They are: 

1. Random.rand() : To generate random numbers in the given limit. 

2. Numpy.int() : To generate integer numbers of given specified range. 

3. Random.uniform() : For uniformly generating the numbers in the given range. 

4.  Using single dimensional array to store the values. 

 

Simulating a RW model in R is straightforward with a for loop and the use of random() to 

generate random values of specified data type in the given range. Creating the required number 

of outputs by iterating the program for ‘n’ number of times, specified by user. Each time 

generating output is checked using check method whether the outputs generated are in specified 

range or not, which is defined already by the user before starting the program. 

In the program itself, give the file location to create a output file to store the output without 

displaying it in the command prompt. Thus, every time the program is executed the output 

storing file is getting updated with new set of outputs which vary from previous outputs. 

Thus getting the output file with .dat extension is the input file to implement the Random walk 

model in the cooja simulator in the contiki operating system. Based on that file, simulator 

analysis different nodes and their locations such that data is send to the different nodes in a 
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network. Through which performance and efficiency of the network using Random Walk 

model can be analyzed.  

 

3.3 IMPLEMENTATION 
 

Contiki is an operating system for networked, memory-constrained systems with a focus on 

low- power wireless internet of things devices. Extant uses for Contiki include systems for 

street lighting, sound monitoring for smart cities, radiation monitoring, and alarms. It is open 

source software released under a BSD license. 

Coojasimulatorisacross-layerjava-basedwirelesssensornetworksimulatordistributedwith 

Contiki.Itallowsthesimulationofdifferentlevelsfromphysicaltoapplicationlayer,andalsoallows the 

emulation of the hardware of a set of sensor nodes. In order to setup the simulator we need to 

follow the steps: 

 Create a python script implementing Random walkmodel. 
 
 Redirect the output to a text file and convert it into .datfile. 

 Upload the .dat file into Cooja simulator and run theprogram. 

 Thus, Mobility is provided to the root node using Random walk model and observe the 

behavior of thenetwork. 

Whilewritingthepythonscriptweneedtoconsidertheinputsofthemodellikerangeofspeedofthe 

rootnode,amountoftime,networkboundaries.Oncethescriptisexecuted,weneedtogenerateoutput 

of script into a data file which is .dat extensionfile. 

While implementing any Random Model, there are two scenarios: 

 Scenario 1: What if root node exceeds the networkboundary? 

 Scenario 2: What if root node is within the networkboundary? 

IncaseofRandomWalkmodel,weneedtocontinuouslymonitorthecoordinatesoftherootnodeand 

wheneveritexceedsthenetworkboundaryneedtobringbackintothenetworkbysubtractingthe 

coordinate values with random ones until it is within the network. The following figures depicts 

the two scenarios. 
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Figure 3.2.1Topology of the IoTN 
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Figure 3.2.2 Movement of the root node at a particular point 
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Figure 3.2.3 Image depicting scenario 1 

 
The sensor nodes in an IoTN can be simulated using Cooja simulator present in Contiki 

Operating system. 

Contiki is an operating system for networked, memory-constrained systems with a focus on 

low- power wireless Internet of things devices. Extant uses for Contiki include systems for 

streetlighting, sound monitoring for smart cities, radiation monitoring, and alarms. It is an open 

source software released under a BSDlicense. 

Contiki was created by Adam Dunkel’s in 2002 and has been further developed by a worldwide 

team of developers from various other countries. Contiki gained popularity because of its built 

in TCP/IP stack and lightweight pre-emptive scheduling over event-driven kernel which is a 

very motivating feature for IoT. The name Contiki comes from Thor Heyerdahl's famous Kon -

Tiki raft. 

Contiki provides multitasking and a built-in Internet Protocol suite (TCP/IP stack), yet needs 

only about 10 kilobytes of (RAM) and 30 kilobytes of (ROM). A full system, including a 

graphical user interface, needs about 30 kilobytes of RAM. 

A new branch has recently been created, known as Contiki-NG: The OS for Next Generation 

IoT Devices. 
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Features of contikios: 

Contikisupports per-process optional preemptive multithreading, inter-process 

communication using message passing through events, as well as an optional graphical user 

interface (GUI) subsystem with either direct graphic support for locally connected terminals or 

networked virtual display with Virtual Network Computing (VNC) or over Telnet. 

A full installation of Contiki includes the following features: 

 Multitasking kernel 

 Optional per-application preemptive multithreading 

 Protothreads 

 Internet Protocol Suite (TCP/IP) networking, including IPv6 

 Windowing system and GUI 

 Networked remote display using Virtual Network Computing 

 A web browser (claimed to be the world's smallest) 

 Personal web server 

 Simple telnet client 

 Screensaver 

Hardware: 

Contiki is designed to run on types of hardware devices that are severely constrained in 

memory, power processing power, and communication bandwidth. A typical Contiki system 

has memory on the order of kilobytes, a power budget on the order of milliwatts, processing 

speed measured in megahertz, and communication bandwidth on the order of hundreds of 

kilobit /second.  

Networking: 

Contikiprovidesthreenetworkmechanisms:theTCP/IPstack,whichprovidesIPV4networking,the 

uIPv6 stack, which provides IPV6 networking, and the Rime stack, which is a set of custom 

lightweight networking protocols designed for low-power wireless networks. The IPv6 stack 

was contributed by Cisco and was, when released, the smallest IPv6 stack to receive the IPv6 

Ready certification. The IPv6 stack also contains the Routing Protocol for Low power and 

Lossy Networks (RPL)routingprotocolforlow-

powerlossyIPv6networksandthe6LowPANeadercompressionand adaptation layer for IEEE 

802.15.4links. 
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Low Power Operation: 
 
Many Contiki systems are severely power-constrained. Battery operated wireless sensors may need 

toprovideyearsofunattendedoperationandwithlittlemeanstorechargeorreplacebatteries. Contiki 

provides a set of mechanisms to reduce the power consumption of system on which it runs. 

Simulation: 

The Contiki system includes a sensor simulator called Cooja, which simulates of Contiki nodes. 

The nodes may belong to either of three classes 

a) emulated nodes, where the entire hardware of each node is emulated, Coojanodes, 

b) where the Contiki code for the node is compiled for and executed on the simulation host,or 

c) Java nodes, where the behavior of the node must be re implemented as a Javaclass. 

One Cooja simulation may contain a mix of sensor nodes from any of the three classes. Emulated 

nodes can also be used to include non-Contiki nodes in a simulated network. 

COOJA network simulator interface comprises of five windows. The network window displays 

the physical arrangement of the motes. In order to build a topology, one could change the 

physical position of the motes. In network window, all the different have different colors 

according to their functionality, i.e. sink mote has a green color and the sender mote has the 

yellow color. Mote attributes, radio environment of each mote, mote type and radio traffic 

between the motes could also the seen visually in the network windows.  

 
Figure 3.2.4 Example of Simulation 

Simulation control window helps us to control the speed of the simulation and to pause, start and 

reload the current running simulation. Note window is used to write the theory and key points of 

the simulation and save them in the note. Cooja network simulator shows a timeline for each mote 
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in the running simulation. We could use timeline for visualizing the both the power consumption 

and network traffic in the wireless sensor networks. In row three for mote 1, Color of the mote 

shows the power state of the transceiver: if the mote is off then it is white, on then it is gray as 

shown for mote 1. White and graycolor is either hardware is off or on but the red color line in the 

second row shows that whenever the node hardware goes on its radio transceiver is also goes on.



Implementation of Random walk model in IoTN 

Gudlavalleru Engineering College 

 

27  

 
CHAPTER -IV 

RESULTS AND DISCUSSIONS 
 

The below is the screenshot that shows the output of the python script implementing the 

Random walk Model and Here Root node is 1 and every node tries send data to the root node in 

a network. 

 
def check (p, q): 

if(p>=100 or q>=100): 
 
 

c=random.rand int(10,50) 

check(p-c,q-c) 

return 1 

else: 

return 0 
 
 
Importnu

mpy 

import 

random 

import sys 

sys.std out = open("Desktop\project1.txt", 'a') 
 
 
# defining the number of 

steps n = int(input()) 

 
#creating two array for containing x and y coordinate 

#of size equals to the number of size and filled up 

with 0's x =numpy.ones(n) 

y=numpy.ones(n) 

print("Node",end="") 

print("time",end=" ") 

print("coordinates") 

 root node=1 
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# filling the coordinates with random 

variables for i in numpy.arange(1, n,0.1): 

val = random.randint(10, 1000) 
 
 
if val<=100: 

x[i] = x[i - 1] + random.uniform(10.5,20.5) y[i] = 

y[i - 1] 

a=check(x[i],y[i]) 

if(a==0): 

print(root node,end=" ") 

print(i,end=" ") 

print("(",end="") 

print(x[i],end=",") 

print(y[i],end=")") 

print(end="\n") 

 
 

elifval<=300: 

x[i] = x[i - 1] +random.uniform(30.5,40.5) y[i] = 

y[i - 1] 

a=check(x[i],y[i]) 

if(a==0): 

print(root node,end=" ") 

print(i,end=" ") 

print("(",end="") 

print(x[i],end=",") 

print(y[i],end=")") 

print(end="\n") 

elifval<=600 : 

x[i] = x[i - 1] 

y[i] = y[i - 1] + random.uniform(50.5,60.5) 

a=check(x[i],y[i]) 

if(a==0 ):  

print(root node,end=" ") 
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print(i,end=" ") 

print("(",end=" ") 

print(x[i],end=",") 

 

print(y[i],end=")") 

print(end="\n") 

 
else:  

x[i] = x[i - 1] 

y[i] = y[i - 

1]+random.uniform(70.5,80.5) 

a=check(x[i],y[i]) 

if(a==0):  

print(root node,end=" ") 

print(i,end=" ") 

print("(",end="") 

print(x[i],end=",") 

print(y[i],end=")") 

print(end="\n") 



Implementation of Random walk model in IoTN 

Gudlavalleru Engineering College 

 

30  

 
 

 
 

Figure 4.1 Output of the python script 
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Figure 4.2 Simulation of nodes in a network 
 
 
In the above images we can observe the simulation setup of the network in cooja simulator and 

can seehowtherootnodecollectsthedatafromtheremainingnodesofanetworkataparticularinterval 

of a time and mobility in the sink node by observing the nodecoordinates. 
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5.1 Conclusion 

CHAPTER-V 

CONCLUSION AND FUTURE SCOPE 

The mobility model is designed to describe the movement pattern of mobile users, and 

how their location, velocity and acceleration change over time. Since mobility patterns may play 

a significant role in determining the protocol performance, it is desirable for mobility models to 

emulate the movement pattern of targeted real life applications in a reasonable way. 

By studying various mobility models, we attempt to conduct a survey of the mobility modelling 

and analysis techniques in a thorough and systematic manner. Beside the Random Waypoint 

model and its variants, many other mobility models with unique characteristics such as 

temporaldependency,spatialdependencyorgeographicrestriction.Webelievethatthesetofmobility 

models included herein reasonably reflect the state-of-art researches and technologies in this 

field. Having examined those mobility models, we observe that the mobility models may have 

various properties and exhibit different mobility characteristics. As a consequence, we expected 

that those mobility models behave differently and influence the protocol performance in 

differentways. 

 
5.2 FutureScope 
 
AsdifferentRandommodelshasdifferentcharacteristicsandfeaturesandcanbeusedinvariousreal 

time applications and can also be used in smart vehicles by small modifications to themodels. 
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GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 
 
Program Outcomes (POs) 
 
 
Engineering Graduates will be able to:  

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions., component, or software to meet the desired needs.  

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations.  

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for 

sustainable development.  

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice.  
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9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions.  

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments.  

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change.  

 

Program Specific Outcomes (PSOs) 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems.  

PSO2 : Design and develop web sites, web apps and mobile apps. 
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ABSTRACT 

 
With the development in the banking sector, lots of people are applying for 

bank loans. Bank has to select credible customers. Finding out the applicant to 

whom the loan can be granted is a typical process. So there is a need that bank 

should perform the risk and assessment analysis of the individual before 

sanctioning loan. 

 
In our project we are going to build a model which predicts loan approval  

of an applicant using machine learning techniques. This can be done by mining the 

data of the previous records of the people to whom the loan was granted before. On 

the basis of these records the machine will be trained using the machine learning 

model. 



Logistic Regression based Loan approval prediction 

Gudlavalleru Engineering College Page No 1 

 

 

 

CHAPTER 1 

INTRODUCTION 

 
INTRODUCTION 

 
Distribution of the loans is the core business part of almost every bank. The main portion 

the bank’s asset is directly came from the profit earned from the loans distributed by the banks. 

Finance raising and lending for real estate, consumer, mortgage and companies‘ loans is the 

central part of almost every bank‘s business model. 

The prime objective in banking environment is to invest their assets in safe hands where it 

is. Lending money to inappropriate customers forms the major source of credit risk. Today many 

banks/financial companies approves loan after a regress process of verification and validation but 

still there is no surety whether the chosen applicant is right applicant or not among all applicants. 

Assessing the risk, which is involved in a loan application, is one of the most important 

concerns of the banks for surviving in the highly competitive market. Through our project we can 

predict whether that particular applicant is safe or not and the whole process of validation of 

features is automated by machine learning technique. 

Data mining algorithms are used to study the loan-approved data and extract patterns, 

which would help in predicting the likely defaulters, thereby helping the banks for making better 

decisions in the future. 

Loan Prediction is very helpful for employee of banks as well as for the applicant also. 

The aim of this project is to provide quick, immediate and easy way to choose the deserving 

applicants. It can provide special advantages to the bank. 

The Loan Prediction System can automatically calculate the weight of each features 

taking part in loan processing and on new test data same features are processed with respect to 

their associated weight .A time limit can be set for the applicant to check whether his/her loan  

can be sanctioned or not. 
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Loan Prediction System allows jumping to specific application so that it can be check on 

priority basis. This project is exclusively for the managing authority of Bank/finance companies, 

whole process of prediction is done privately no stakeholders would be able to alter the 

processing. Result against particular Loan Id can be send to various departments of banks so that 

they can take appropriate action on application. 

 
OBJECTIVES OF THE PROJECT 

 To build a classifier to predict the loan approval of a customer. 

 To provide a classifier that has high accuracy so that the banks can invest their assets in 

safe hands. 

 To provide quick way to choose the deserving applicants. 

 To provide immediate way to choose the deserving applicants. 

 To provide easy way to choose the deserving applicants. 

 
PROBLEM STATEMENT 

 
The main portion the bank’s asset is directly came from the profit earned from the loans 

distributed by the banks. Finance raising and lending for real estate, consumer, mortgage and 

companies‘ loans is the central part of almost every bank‘s business model. The prime objective 

in banking environment is to invest their assets in safe hands where it is. Lending money to 

inappropriate customers forms the major source of credit risk. 

Today many banks/financial companies approves loan after a regress process of 

verification and validation but still there is no surety whether the chosen applicant is the 

deserving right applicant out of all applicants. Assessing the risk, which is involved in a loan 

application, is one of the most important concerns of the banks for surviving in the highly 

competitive market. 
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Loan prediction is a very common real-life problem that every retail bank faces in their 

lending operations. If the loan approval process is automated, it can save a lot of man hours and 

improve the speed of service to the customers. The increase in customer satisfaction and savings 

in operational costs are significant. However, the benefits can only be reaped if the bank has a 

robust model to accurately predict which customer's loan it should approve and which to reject,  

in order to minimize the risk of loan default. 
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CHAPTER 2 

LITERATURE REVIEW 

 
In [1] the author introduces a framework to effectively identify the Probability of Default 

of a Bank Loan applicant. The metrics derived from the predictions reveal the high accuracy and 

precision of the built model. 

The model proposed in [2] an effective prediction model for predicting the credible 

customers who have applied for bank loan. Decision Tree is applied to predict the attributes 

relevant for credibility. This prototype model can be used to sanction the loan request of the 

customers or not. 

The model proposed in [3] has been built using data from banking sector to predict the 

status of loans. This model uses three classification algorithms namely j48, bayes Net and naïve 

Bayes. The model is implemented and verified using Weka. The best algorithm j48 was selected 

based on accuracy. 

An improved Risk prediction clustering Algorithm that is Multi-dimensional is 

implemented in [4] to determine bad loan applicants. In this work, the Primary and Secondary 

Levels of Risk assessments are used and to avoid redundancy, Association Rule is integrated. 

In [5] a decision tree model was used as a classifier and for feature selection genetic 

algorithm is used. The model was tested using Weka. 

The work in [6] developed two data mining models for credit scoring that helps in 

decision making of giving loans for the banks in Jordan. Considering the rate of accuracy, the 

regression model is found to perform better than radial function model. 

The work in [7] develops many credit scoring models that are based on the multilayer 

approach. The work proves its performance than the other models that uses logistic regression 

techniques. The results show that the neural network model performs better than the other three 

techniques. 
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The work in [8] compares support vector machine based models for credit-scoring 

developed using the various default definitions. The work concluded that the broad definition 

models are better than the narrow definition models in their performance. 

Financial data analysis is done in [9] susing the techniques such as Decision Tree, 

Random forest, Boosting, Bayes classification, Bagging algorithm and others. Support Vector 

Machine, Decision Tree, Logistic Regression, Neural Network, Perceptron model, all these 

techniques are combined in this model. The effectiveness of applying the above techniques on 

credit scoring is studied. The analysis results show the performance is outstanding based on 

accuracy. 

The aim of the study in [10] is to introduce a discrete survival model to study the risk of 

default and to provide the experimental evidence using the Italian banking system. 
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CHAPTER 3 

PROPOSED METHOD 

 
METHODOLOGY 

 
Decision tree algorithm was used before to implement our project. Decision Tree 

algorithm belongs to the family of supervised learning algorithms. Unlike other supervised 

learning algorithms, decision tree algorithm can be used for solving regression  and  

classification problems too. The general motive of using Decision Tree is to create a training 

model which  can  use to  predict  class  or  value  of  target  variables   by learning   decision 

rules inferred from prior data (training data). 

The decision tree algorithm tries to solve the problem, by using  tree  representation.  

Each internal node of the tree corresponds to an attribute, and each leaf node corresponds to a 

class label. 

Decision Tree Algorithm Pseudocode: 
 

1. Place the best attribute of the dataset at the root of the tree. 
 

2. Split the training set into subsets. Subsets should be made in such a way that each subset 

contains data with the same value for an attribute. 

3. Repeat step 1 and step 2 on each subset until you find leaf nodes in all the branches of the 

tree. 

In decision trees, for predicting a class label for a record we start from the root of the tree. 

We compare the values of the root attribute with record’s attribute. On the basis of comparison, 

we follow the branch corresponding to that value and jump to the next node. 

We continue comparing our record’s attribute values with other internal nodes of the tree 

until we reach a leaf node with predicted class value. As we know how the modeled decision tree 

can be used to predict the target class or the value. Now let’s understanding how we can create 

the decision tree model. 
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Assumptions while creating Decision Tree: 

 At the beginning, the whole training set is considered as the root. 

 Feature values are preferred to be categorical. If the values are continuous then theyare 

discretized prior to building the model. 

 Records are distributed recursively on the basis of attribute values. 

 Order to placing attributes as root or internal node of the tree is done by using some 

statistical approach. 

We had used logistic regression for our project. Logistic regression is one of the most 

popular Machine Learning algorithms, which comes under the Supervised Learning technique. It 

is used for predicting the categorical dependent variable using a given set of independent 

variables. Logistic regression predicts the output of a categorical dependent variable. Therefore 

the outcome must be a categorical or discrete value. It can be either Yes or No, 0 or 1, true or 

False, etc. but instead of giving the exact value as 0 and 1, it gives the probabilistic values which 

lie between 0 and 1. Logistic Regression is much similar to the Linear Regression except that 

how they are used. Linear Regression is used for solving Regression problems, whereas Logistic 

regression is used for solving the classification problems. 

In Logistic regression, instead of fitting a regression line, we fit an "S" shaped logistic 

function, which predicts two maximum values (0 or 1). The curve from the logistic function 

indicates the likelihood of something such as whether the cells are cancerous or not, a mouse is 

obese or not based on its weight, etc. Logistic Regression is a significant machine learning 

algorithm because it has the ability to provide probabilities and classify new data using 

continuous and discrete datasets. Logistic Regression can be used to classify the observations 

using different types of data and can easily determine the most effective variables used for the 

classification. 

Logistic regression uses the concept of predictive modeling as regression, therefore, it is 

called logistic regression but it is used to classify samples. Therefore, it comes under 

classification algorithm. 
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Logistic Function (Sigmoid Function):

The sigmoid function is 

probabilities. It maps any real value into another 

logistic regression must be between 0 and 1, which cannot 

curve like the "S" form. 

The S-form curve is called the sigmoid function or the logistic function. In logistic 

regression, we use the concept of the threshold value, which defines the probability of either 0 or

1. Such as values above the threshold value tends 

tends to 0. 
 

Assumptions for Logistic Regression:

 The dependent variable must 

 The independent variable should not 
 
Logistic Regression Equation: 

 
The Logistic regression equation can be obtained from the Linear Regression equation.

The mathematical steps to get Logistic Regression equations are given below:

 We know the equation of the straight 

y =

 In Logistic Regression y

above equation by

y/1-

Logistic Regression based Loan approval prediction

Logistic Function (Sigmoid Function): 

is a mathematical function used to map the predicted values 

any real value into another value within a range of 0 and 1.The value 

between 0 and 1, which cannot go beyond this limit, so 

curve is called the sigmoid function or the logistic function. In logistic 

regression, we use the concept of the threshold value, which defines the probability of either 0 or

Such as values above the threshold value tends to 1, and a value below the thresh

Fig: 3.1.1: Logistic function 

Assumptions for Logistic Regression: 

The dependent variable must be categorical in nature. 

The independent variable should not have multi-co linearity. 

regression equation can be obtained from the Linear Regression equation.

The mathematical steps to get Logistic Regression equations are given below: 

know the equation of the straight line can be written as: 

y = b0+b1x1+b2x2+b3x3+……+bnxn 

ression y can be between 0 and 1 only, so for this let's

above equation by (1-y): 

-y; 0 for y = 0 and infinity for y = 1 
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the predicted values to 

0 and 1.The value of the 

this limit, so it  forms a 

curve is called the sigmoid function or the logistic function. In logistic 

regression, we use the concept of the threshold value, which defines the probability of either 0 or 

and a value below the threshold values 

regression equation can be obtained from the Linear Regression equation. 

let's divide the 
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 But we need range between -[infinity] to +[infinity], then take logarithm ofthe 

equation it will become: 

log(1/1-y) = b0+b1x1+b2x2+b3x3+……+bnxn 

 The above equation is the final equation for Logistic Regression. 
 
Types of Logistic Regression: 

 
On the basis of the categories, Logistic Regression can be classified into three types: 

 Binomial: In binomial Logistic regression, there can be only two possible types of 

the dependent variables, such as 0 or 1, Pass or Fail, etc. 

 Multinomial: In multinomial Logistic regression, there can be 3 or more possible 

unordered types of the dependent variable, such as "cat", "dogs", or "sheep" 

 Ordinal: In ordinal Logistic regression, there can be 3 or more possible ordered 

types of dependent variables, such as "low", "Medium", or "High". 

Steps in Logistic Regression: 
 

To implement the Logistic Regression using Python, we will use the same steps as we 

have done in previous topics of Regression. Below are the steps: 

1. Data Pre-processing 

2. Fitting Logistic Regression to the Training set 

3. Predicting the test result 

4. Test accuracy of the result (Creation of Confusion matrix) 

5. Visualizing the test set result. 
 
Python Implementation of Logistic Regression (Binomial): 

 
To understand the implementation of Logistic Regression in Python, we use the 

following example: 

Example: 
 

There is a dataset given which contains the information of various users obtained from 

the social networking sites. There is a car making company that has recently launched a new 

SUV car. So the company wanted to check how many users from the dataset, wants to purchase 

the car. 
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For this problem, we will build a Machine Learning model using the Logistic regression 

algorithm.  The  dataset  is  shown  in  the  below  image. In  this  problem,   we  will  predict  

the purchased variable (Dependent Variable) by using age and salary (Independent variables). 

Fig: 3.1.2: Example Dataset 
 

1. Data Pre-processing: 

 In this step, we will pre-process/prepare the data so that we can use it in our code 

efficiently. It will be the same as we have done in Data pre-processing topic. The 

code for this is given below: 

#Data Pre-procesing Step 

# importing libraries 

import numpy as nm 

import matplotlib.pyplot as mtp 

import pandas as pd 

#importing datasets 

data_set= pd.read_csv('user_data.csv') 

 By executing the above lines of code, we will get the dataset as the output 

and is as follows. 
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 Now, we will extract the dependent and independent variables from the given 

dataset. Below is the code for it: 

#Extracting Independent and dependent Variable 

x= data_set.iloc[:, [2,3]].values 

y= data_set.iloc[:, 4].values 

 Output: 
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 We have taken [2, 3] for x because our independent variables are age and 

salary, which are at index 2, 3. And we have taken 4 for y variable because 

our dependent variable is at index 4. 

 Now we will split the dataset into a training set and test set. Below is the code for 

it: 

#Splitting the dataset into training and test set. 

from sklearn.model_selection import train_test_split x_train, x_test, 

y_train, y_test=train_test_split(x,y,test_size=0.25,random_state=0) 

 Output for test set: 
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 Output for train set: 
 

 In logistic regression, we will do feature scaling because we want accurate result 

of predictions. Here we will only scale the independent variable because 

dependent variable has only 0 and 1 values. Below is the code for it: 

#feature Scaling 

from sklearn.preprocessing import StandardScaler 

st_x= StandardScaler() 

x_train= st_x.fit_transform(x_train) 

x_test= st_x.transform(x_test) 
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 The scaled output is given below: 
 

2. Fitting Logistic Regression to the Training set: 

 We have well prepared our dataset, and now we will train the dataset using the 

training set. For providing training or fitting the model to the training set, we will 

import the Logistic Regression class of the sklearn library. 

 After importing the class, we will create a classifier object and use it to fit 

the model to the logistic regression. Below is the code for it: 

#Fitting Logistic Regression to the training set 

from sklearn.linear_model import LogisticRegression 

classifier= LogisticRegression(random_state=0) 

classifier.fit(x_train, y_train) 



Gudlavalleru Engineering College 

 

 

 

 By executing the abo

LogisticRegression(C=1.0, class_weight=None, dual=False, 

ercept=True, intercept_scaling=1, l1_ratio=None, max_iter=100, 

multi_class='warn', n_jobs=None, penalty='l2',random_state=0,

ver='warn', tol=0.0001,

3. Predicting the Test Result:

 Our model is well trained on the training set, 

using test set data. Below 

#Predicting the test set result

y_pred= classifier.predict(x_test)

 In the above code, we 

result. 

 By executing the above code, a new vector (y_pred) will be created

the variable explorer option. It can 
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By executing the above code, we will get the below output: 

LogisticRegression(C=1.0, class_weight=None, dual=False, 

ercept=True, intercept_scaling=1, l1_ratio=None, max_iter=100, 

multi_class='warn', n_jobs=None, penalty='l2',random_state=0,

ver='warn', tol=0.0001, verbose=0,warm_start=False)

Result: 

well trained on the training set, so we will now predict the result by 

data. Below is the code for it: 

#Predicting the test set result 

y_pred= classifier.predict(x_test) 

In the above code, we have created a y_pred vector to predict 

By executing the above code, a new vector (y_pred) will be created

the variable explorer option. It can be seen as: 
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ve code, we will get the below output: 

LogisticRegression(C=1.0, class_weight=None, dual=False, fit_int 

ercept=True, intercept_scaling=1, l1_ratio=None, max_iter=100, 

multi_class='warn', n_jobs=None, penalty='l2',random_state=0, sol 

verbose=0,warm_start=False) 

will now predict the result by 

predict the test set 

By executing the above code, a new vector (y_pred) will be created under 
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4. Test Accuracy of the result:

 Now we will create the confusion matrix here to check the accuracy of the 

classification. To 

sklearn library. After importing the function, we will call  

variable cm. The f

and y_pred (the targeted 

#Creating the Confusion

from sklearn.metrics import confusion_matrix 

cm= confusion_matrix()

 
 

 
 By executing the above code, a new confusion matrix will 

Consider the below

 We can find 

confusion matrix. By above output, we can interpret that 65+24= 89 

(Correct Output) and 8+3=

Logistic Regression based Loan approval prediction

result: 

create the confusion matrix here to check the accuracy of the 

 create it, we need to import the confusion_matrix function

sklearn library. After importing the function, we will call  it  using  

The function takes two parameters, mainly y_true (the actual values) 

and y_pred (the targeted value return by the classifier). Below is the code for it: 

#Creating the Confusion matrix 

from sklearn.metrics import confusion_matrix 

cm= confusion_matrix() 

By executing the above code, a new confusion matrix will 

Consider the below image: 

find the accuracy of the predicted result by interpreting the 

confusion matrix. By above output, we can interpret that 65+24= 89 

(Correct Output) and 8+3= 11(Incorrect Output). 
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create the confusion matrix here to check the accuracy of the 

confusion_matrix function of the 

using  a  new 

unction takes two parameters, mainly y_true (the actual values) 

the code for it: 

By executing the above code, a new confusion matrix will be created. 

by interpreting the 

confusion matrix. By above output, we can interpret that 65+24= 89 
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5. Visualizing the training set result: 

 
 Finally, we will visualize the training set result. To visualize the result, we will 

use ListedColormap class of matplotlib library. Below is the code for it: 

#Visualizing the training set result 

from matplotlib.colors import ListedColormap 

x_set, y_set = x_train, y_train 

x1, x2 = nm.meshgrid(nm.arange(start = x_set[:, 0].min() - 

1, stop = x_set[:, 0].max() + 1, step =0.01), 

nm.arange(start = x_set[:, 1].min() - 

1, stop = x_set[:, 1].max() + 1, step = 0.01)) 

mtp.contourf(x1, x2, classifier.predict(nm.array([x1.ravel(), x2.ravel()]).T) 

.reshape(x1.shape), 

alpha = 0.75, cmap = ListedColormap(('purple','green' ))) 

mtp.xlim(x1.min(), x1.max()) 

mtp.ylim(x2.min(), x2.max()) 

for i, j in enumerate(nm.unique(y_set)): 

mtp.scatter(x_set[y_set == j, 0], x_set[y_set == j, 1], 

c = ListedColormap(('purple', 'green'))(i), label = j) 

mtp.title('Logistic Regression (Training set)') 

mtp.xlabel('Age') 

mtp.ylabel('Estimated Salary') 

mtp.legend() 

mtp.show() 

 In the above code, we have imported the ListedColormap class of 

Matplotlib library to create the colormap for visualizing the result. 

 To create a filled contour, we have used mtp.contourf command, it will 

create regions of provided colors (purple and green). In this function, we 

have passed the classifier.predict to show the predicted data points 

predicted by the classifier. 
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 Output: 

 The graph can be explained 

o In the above graph, we can see that there are 

the green region and Purple points within the purple

o All these data points are the observation points from the training set, 

which shows the result for purchased

o This graph 

x-axis and Estimated salary on the

o The purple point observations are for which purchased (dependent 

variable) 

o The green point observations are for which purchased (dependent 

variable) 

o We can 

with low salary, did not purchase the car, whereas older users with 

high estimated salary purchased the

o But there are 

and some green points 

can say that younger users with a high estimated salary purchased the 

car, whereas an older user with a low estimated salary did not pur

the car.
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The graph can be explained in the below points: 

In the above graph, we can see that there are some Green 

the green region and Purple points within the purple region.

All these data points are the observation points from the training set, 

which shows the result for purchased variables. 

This graph is made by using two independent variables i.e., A

axis and Estimated salary on the y-axis. 

The purple point observations are for which purchased (dependent 

variable) is probably 0, i.e., users who did not purchase the SUV

The green point observations are for which purchased (dependent 

iable) is probably 1 means user who purchased the SUV

can also estimate from the graph that the users who are younger 

with low salary, did not purchase the car, whereas older users with 

high estimated salary purchased the car. 

But there are some purple points in the green region (Buying the car) 

and some green points in the purple region (Not buying the car). So we 

can say that younger users with a high estimated salary purchased the 

car, whereas an older user with a low estimated salary did not pur

car. 

Logistic Regression based Loan approval prediction 

Page No 18 

Green points within 

region. 

All these data points are the observation points from the training set, 

made by using two independent variables i.e., Age on the 

The purple point observations are for which purchased (dependent 

not purchase the SUV car. 

The green point observations are for which purchased (dependent 

probably 1 means user who purchased the SUV car. 

estimate from the graph that the users who are younger 

with low salary, did not purchase the car, whereas older users with 

the green region (Buying the car) 

the purple region (Not buying the car). So we 

can say that younger users with a high estimated salary purchased the 

car, whereas an older user with a low estimated salary did not purchase 
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Visualizing the test set result: 

 Our model is well trained using the training dataset. Now, we will visualize the 

result for new observations (Test set). The code for the test set will remain same 

as above except that here we will use x_test and y_test instead of x_train and 

y_train. Below is the code for it: 

#Visulaizing the test set result 

from matplotlib.colors import ListedColormap 

x_set, y_set = x_test, y_test 

x1, x2 = nm.meshgrid(nm.arange(start = x_set[:, 0].min() - 

1, stop = x_set[:, 0].max() + 1, step =0.01), 

nm.arange(start = x_set[:, 1].min() - 

1, stop = x_set[:, 1].max() + 1, step = 0.01)) 

mtp.contourf(x1, x2, classifier.predict(nm.array([x1.ravel(), x2.ravel()]).T 

.reshape(x1.shape), 

alpha = 0.75, cmap = ListedColormap(('purple','green' ))) 

mtp.xlim(x1.min(), x1.max()) 

mtp.ylim(x2.min(), x2.max()) 

for i, j in enumerate(nm.unique(y_set)): 

mtp.scatter(x_set[y_set == j, 0], x_set[y_set == j, 1], 

c = ListedColormap(('purple', 'green'))(i), label = j) 

mtp.title('Logistic Regression (Test set)') 

mtp.xlabel('Age') 

mtp.ylabel('Estimated Salary') 

mtp.legend() 

mtp.show() 
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 Output: 

 The above graph shows the test 

divided into two regions (Purple and Green). And Green observations are 

in the green region, and Purple observations are 

we can say 

purple data points are 

have already calculated this error 

output). 

 
IMPLEMENTATION 

 
The implementation of an ML prediction project involves the following steps:

 
1. Data Analysis 

2. Pre-processing 

3. Feature selection 

4. Model Building 

5. Prediction 

6. Evaluation 

Logistic Regression based Loan approval prediction

The above graph shows the test set result. As we can see, the graph 

divided into two regions (Purple and Green). And Green observations are 

the green region, and Purple observations are in the purple region. So 

we can say it is a good prediction and model. Some of the  green and  

purple data points are in different regions, which can be 

have already calculated this error using the confusion matrix (11 Incorrect 

The implementation of an ML prediction project involves the following steps:
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we can see, the graph is 

divided into two regions (Purple and Green). And Green observations are 

the purple region. So 

Some of the  green and  

be ignored as we 

the confusion matrix (11 Incorrect 

The implementation of an ML prediction project involves the following steps: 
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Fig: 3.2.1: Flow of implementation 
 

Dataset: 
 

Data Pre-processing: 

 Import the packages that are required to build our maching learning model. 
 

 In our project we had used numpy, pandas and matplotlib packages. 
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 ‘pandas’ is one of the best libraries of python. It supports reading and 

writing excel spreadsheets, CSV's and a whole lot of manipulation. It is 

more like a mandatory library you need to know if you’re dealing with 

datasets from excel files and CSV files. i.e., for Machine learning and data 

science. 

 ‘numpy’ is a library for the Python programming language, adding support 

for large, multi-dimensional arrays and matrices, along with a large 

collection of high-level mathematical functions to operate on these arrays. 

 ‘matplotlib’ is an amazing visualization library in Python for 2D plots of 

arrays. matplotlib is a multi-platform data visualization library built on 

NumPy arrays. 

 Read the dataset which is used to train our model by using pandas object. 
 

 We have a method called read_csv to read csv files as panda data frame. 

 This read_csv function fetches the particular Comma Separated Value file 

(csv.file) from the path given as its parameter. This is a predefined 

function of pandas package was referred by the variable pd. 

 This read_csv function fetches and returns the dataset to the dataset 

variable (df). 

 Check whether dataset is read correctly or not. 
 

 
 To check whether dataset is read correctly or not we will check by 

executing the df() statement, if dataset is read correctly then it will be 

displayed. 
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 df.head() will display the first five records of dataset. 

 Check whether the dataset contains missing values or not. 
 

 
 isnull().any() is used to check missing values in the dataset. 

 Handle missing values. 

 We can fill missing values using mean, median and mode. 

 For numerical data, we can fill missing values with mostly mean. 

 For text data, we can fill missing values with mostly mean. 
 

 

 Using the above commands, we had filled missing values of our dataset. 

 Recheck the missing values. 
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 Split independent and dependent attributes into two variables. 
 

 
 
 
 

 Independent attributes are taken into a variable ‘x’ 

 Dependent attribute is taken into a variable ‘y’ 

 ‘iloc’ in pandas is used to select rows and columns by number, in the order 

that they appear in the data frame. 

 ‘values’ is used to convert the DataFrame to a NumPy array because iloc 

function can be applied only on NumPy arrays. 

 Encode the categorical text data. 

 Label Encoding refers to converting the labels into numeric form so as to 

convert it into the machine-readable form. So we had done label encoding 

for both dependent and independent attributes. 
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 The sklearn.preprocessing package provides several common utility 

functions and transformer classes to change raw feature vectors into a 

representation that is more suitable for the downstream estimators. 

 fit: when you want to train your model without any pre-processing on the 

data. 
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 transform:  when   you   want   to   do   pre-processing   on   the   data 

using one of the functions from sklearn.preprocessing. 

 fit_transform(): It's same as calling fit() and then transform(). 

 Apply One hot encoding. 

 One hot encoding is a process by which categorical variables  are 

converted into a form that could be provided to ML algorithms to do a 

better job in prediction. 
 

 One hot encoding forms a dummy variable and to remove it we had used 

the following command. 

 

 Split train and test data. 

 The data will be divided into train and test data. The following code will 

split the dataset into training data (70%) testing data (30%). 

 To split train and test data we had used using sklearn package. 

 train_test_split is a function in Sklearn model selection for splitting data 

arrays into two subsets: training data and testing data. 

 Train the model using the algorithm that best suits. 

 We had used logistic regression algorithm to train our model. The training 

commands are shown in the below. 
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 After training our model with appropriate algorithm we have to check whether our 

model is able is make correct predictions or not. To check that we had used the 

following command. 

 
 

 predict(): This method accepts one argument, the new data X_new (e.g. 

model. predict(X_new)), and returns the learned label for each object in  

the array. 

 Calculate accuracy score. 
 

 To check the performance of our model we use accuracy score. 

 To calculate the accuracy score we need sklearn package. 

 sklearn provides the function accuracy_score to obtain the accuracy. 

 Accuracy score will determine the performance of the model. 

 If the accuracy score is below 0.5 we have to rebuild the model by using 

another machine learning model because the model with accuracy score 

below 0.5 is not able to make correct predictions. 

 If the accuracy score is greater than 0.5 and less than or equal to 0.8 our 

model is said to be well tarined model. 

 If accuracy score is above 0.9 means we had overly trained our model, in 

that case also model could not predict values. 

 Hence, the correct range of accuracy score is greater than 0.5 and less than 

0.9. 
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 Calculate confusion matrix. 
 

 A confusion matrix is a table that is often used to describe the 

performance of a classification model (classifier) on a set of test data for 

which the true values are known. It allows the visualization of the 

performance of an algorithm. 

 It is also called as Matching matrix. 

 Each row of the matrix represents the instances in a predicted class while 

each column represents the instances in an actual class or vice versa. 

 
Deploying trained model in IBM cloud: 

After running the entire code in jupyter notebook, we had deployed our notebook in 

IBM cloud in order to generate the scoring endpoint url. This scoring end point  url is  

used to develop an user interface using Node-red application. 

 

 Watson_machine_learning_client is a python library that allows to work 

with Watson Machine Learning service on IBM cloud. We Test and 

deploy our models as APIs for application development, share with 

colleagues using this python library. 
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 Service credentials are what apps and tools use to authenticate with a 

service instance. To configure apps and tools to work with your IBM 

Watson Machine Learning service instance, first you need to look up 

credentials for that service instance. 

 Hence, we had given our Watson machine learning service credentials. 
 

 

 Watson Machine Learning Repository is used to store the machine 

learning model. 
 

 store_model() is a method used to save ML model in ML repository. 

 meta_props is the meta data of the model. 
 

 get_model_uid is used to get the uid of stored model. 
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 The saved ML model was deployed to get scoring_endpoint to access the 

model everywhere. 

 

 
 Get_scoring_url is used to get scoring_endpoint from deployment details. 

 
DATA PREPARATION 

 For data collection many sites are available. 

 Some of them are kaggle, analytics vidhya, data.gov.in, uci machine learningrepository 

etc. 

 The data was obtained from Kaggle. 

 It relates to a finance company that wants to automate the loan eligibility process (real 

time) based on customer detail provided while filling online application form. 
 

Fig: 3.3.1: Dataset 
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 The dataset has 12 predictor variables like Loan_ID, Gender, Married, Dependents, 

Education, Self_Employed, ApplicantIncome, CoapplicantIncome, LoanAmount, 

Loan_Amount_Term, Credit_History and Property_Area. 

 Attribute information is as follows: 
 

Input variables: 

1. Loan_ID - Loan ID of the applicant 

2. Gender - Gender of the applicant 

3. Married - Applicant is married or not 

4. Dependents - Number of dependents on the applicant 

5. Education - Education of the applicant 

6. Self_Employed - Applicant is self-employed or not 

7. ApplicantIncome - Income of the applicant 

8. CoapplicantIncome - Income of the coapplicant 

9. LoanAmount - Loan amount in thousands 

10. Loan_Amount_Term - Term of loan in months 

11. Credit_History - Credit history of the applicant 

12. Property_Area - Property area of the applicant 
 

Output variable: 

Loan_Status - Loan approved or not 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 
CORRELATION 

 Correlation is a measure of how strongly one variable depends on another. 

 corr() is a function which tells the dependencies of attributes on one another. 

 Depending on the correlation value we can drop the attributes which have no influence on 

the target value. 

 
Fig: 4.1.1: Correlation 

 
ROC CURVE 

 A Receiver Operating Characteristic curve (ROC), is a graphical plot that illustrates the 

diagnostic ability of a binary classifier system as its discrimination threshold is varied. 

 ROC curves are frequently used to show in a graphical way the connection/trade-off 

between clinical sensitivity and specificity for every possible cut-off for a test or a 

combination of test. 

 The ROC curve is created by plotting the true positive rate (TPR) against the  false 

positive rate (FPR) at various threshold settings. 

 The TPR defines how many correct positive results occur among all positive samples 

available during the test. 
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 TPR is also known as sensitivity, recall or probability of detection in machine learning. 

 The FPR defines how many incorrect positive results occur among all negative samples 

available during the test. 

 
 
 

 

Fig: 4.2.1: ROC Curve 
 

HEAT MAP 

 Heat Map is a grahical representation of correlation. 

 It is is a two-dimensional graphical representation of data where the individual values 

that are contained in a matrix are represented as colours. 
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 The seaborn python package allows the creation of annotated heatmap which can be 

tweaked using Matplotlib tools as per the creator's requirement. 

 

 

Fig: 4.3.1: Heat Map 
 

NODE-RED 

 We had deployed our machine learning model into cloud such that we can access our 

model over the internet. 

 To deploy our machine learning model we had used IBM Watson. 

 After obtaining scoring_endpoint we had used Node-RED. 

 Node-RED is flow based programming tool. 

 Using Node-RED we can develop a web application. 
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Fig: 4.4.1: Node-RED flow 
 

USER INTERFACE 

 User interface contains input variables with their corresponding fields and a field to 

display the output. 

 We have to give input values and based on those values we can predict whether the loan 

will be approved or not. 

 
Fig: 4.5.1: User Interface 
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OUTPUT 

 We have to give input values and based on those values the model predicts loan approval 

or rejection. 

 User interface contains input variables with their corresponding fields and a field to 

display the output. 

 When we give input values, 0 or 1 will be displayed as output at ‘Loan Status’. 

 If the output is ‘1’ then it indicates that loan is approved. 

 If the output is ‘0’ then it indicates that loan is not approved. 

 
Case-1: Loan approved 

 

Fig: 4.6.1: Loan approved 
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Case-2: Loan rejected 

 

 
Fig: 4.6.2: Loan rejected 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

 
CONCLUSION 

 
Finally, in our project by using logistic regression model we predict whether the loan is 

approved or not. In order to implement this various input variables were used to get the output. 

Whenever program takes the input data it gives the output in the form of binary i.e., either 0 or 1. 

If the output is 1 then ‘1’ will be displayed and if the output is 0 then ‘0’ will be displayed. 

 
FUTURE SCOPE 

 
In this project, we have implemented loan credibility prediction system that helps the 

organizations in making the right decision to approve or reject the loan request of the customers. 

This will definitely help the banking industry to open up efficient delivery channels. Logistic 

Regression algorithm is used for the prediction. Incorporation of other techniques that 

outperform the performance of popular data mining models has to be implemented and tested for 

the domain. 
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Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 
 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and interpretation 

of data, and synthesis of the information to provide valid conclusions., 

component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 

a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability 

to engage in independent and life-long learning in the broadest context of 

technological change. 

 
Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 
 

 
Classification 

of 
Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 
 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 
 
 
 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

 PSO 
1 

PSO 
2 

CO1 3 3 1 2 2 2 2 2 2 2 2 2  1 1 

CO2 3 3 3 3 3 2 2 2 2 2 2 1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2 2  3 2 

CO4 2 2 1 2 3 2 2 2 3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based 
on level of mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 
 

As we know that now-a-days there is a rapid growth in banking sector, resulting lots 

of people are applying for bank loans. Finding out the applicant to whom the loan will be 

approved is a difficult process. In this paper, we proposed a model which predicts loan 

approval/rejection of an applicant using machine learning techniques. This can be done by 

training the model with the data of the previous records of the people applied for loan. 

Keywords: Banking Sector, loan, predict, machine learning. 
 

INTRODUCTION 
 

Distribution of the loans is the main business part of almost every bank. The main 

portion of the bank’s asset is directly from the profit earned from the loans distributed by the 

banks. 

The prime goal in banking domain is to invest their assets in safe hands. Lending money to 

unsuitable loan applicants results in the credit risk. Today many banks approve loans after a 

long procedure of verification, yet there is no guarantee whether the picked candidate is the 

right candidate or not. 

Estimating the risk, which is involved in a loan application, is one of the most significant 

concerns of the banks in order to survive in the highly competitive market. Through our 

proposed model we can predict whether that specific customer is safe or not and the entire 

procedure of approval of features validation is automated by machine learning technique. 

Data mining algorithms are used to study the loan-approved data and exact patterns, which 

would help in predicting the reasonable defaulters, thereby helping the banks for making 

better choices in the future. Loan Prediction is extremely useful for employee of banks and 

for the applicant also. The main aim of this model is to provide a speedy, immediate and 

simple approach to pick the deserving applicants. 



JAC : A JOURNAL OF COMPOSITION THEORY ISSN : 0731-6755 

Volume XIII, Issue V, MAY 2020 Page No: 320 

 

 

 
 
 

The Loan Prediction System automatically calculates the weight of each feature involved in 

loan processing and on new test data same features are processed with respect to their 

associated weight. A period breaking point can be set for the applicant to check whether 

his/her loan can be approved or not. 

This model is solely for the managing authority of Bank/finance companies, entire procedure 

of prediction is done secretly that is, no stakeholders would able to alter the processing. 

Result against specific Loan Id can be send to different departments of banks in order to take 

an appropriate action on application. 

RELATED WORK 
 

In [1] the author acquaints a structure to successfully recognize the Probability of 

Default of a Loan applicant. The metrics got from the predictions reveal the high accuracy of 

the built model. 

In [2] an effective model was proposed for predicting the right customers who have applied 

for loan. Decision Tree is applied to foresee the traits significant for believability. 

The model proposed in [3] has been built using data from banks to predict the status of loans. 

This model uses three classification algorithms namely j48, bayes Net and naive Bayes. The 

model was implemented using Weka. 

In [4] a decision tree model was utilized as a classifier and for feature selection genetic 

algorithm is utilized. The model was tried utilizing Weka. 

In [5] two data mining models were created for credit scoring that helps in decision making 

of giving loans for the banks in Jordan. With the consideration of accuracy rate, the 

regression model is found to perform better than radial function model. 

The work in [6] analyses support vector machine based models for credit-scoring created 

using the different default definitions. The work inferred that the expansive definition models 

are better than the narrow definition models in their performance. 

In [7] financial data analysis was done by figuring out techniques like Decision Tree, 

Random forest, Boosting, Bayes classification, Bagging algorithm etc. Techniques like 

Support Vector Machine, Decision Tree, Logistic Regression, Neural Network, Perception 

model are combined in this model. The accuracy rate of each of these techniques is studied. 

The analysis results show the performance is extraordinary based on accuracy. 
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PROPOSED METHODOLOGY 
 

 

 

Logistic Regression 

Fig 1: Flow of implementation 

In our proposed model we had used Logistic regression which is one of the popular 

Machine Learning algorithms that comes under the Supervised Learning technique. It is 

applicable for categorical dependent variable using a given set of independent variables. 

Thus, the outcome must be a categorical or discrete value. The output can be either Yes or 

No, 0 or 1, true or false, etc. but instead of giving the exact value as 0 or 1, it gives some 

probabilistic values which lies between 0 and 1. Logistic regression is much similar to linear 

regression except that how they are used. It is used for solving regression problems, whereas 

Logistic regression is used for solving the classification problems. 

In Logistic regression, rather than fitting a regression line, we fit an "S" shaped logistic 

function, which predicts two greatest values (0 or 1). The curve from the logistic function 

demonstrates the probability of something, for example, regardless of whether the cells are 

destructive or not, a mouse is corpulent or not founded on its weight, and so on. It is a 

significant algorithm because it can provide probabilities and classify the use of different 

types of data and easily determines the most effective variables that are used for 

classification. 
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Logistic Function (Sigmoid Function)
 

The sigmoid function is a numerical function used to outline predicted values to

probabilities. It maps any real value to another value that is in between 0 and 1.The v

must be in between 0 and 1 which

“S” form. 

The S-structure curve is also known as the sigmoid function or the logistic function. In

logistic regression, we utilize 

probability of either 0 or 1 and

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 

Logistic Regression Equation
 

The equation can be obtained from Linear Regression equation. The mathematical steps to 

obtain the equations are given below:

The equation of the straight line can be written as:

y = b0+b1x1+b2x2+b3x3+……+bnxn

In Logistic Regression y can be between 0 and 1 only, so let's divide the above 

equation by (1-y): 

y/1-y;0 for y = 0 and infinity for y

But we need range between 

equation it will become:

log(1/1-

Above one is the final equation of Logistic Regression.
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Logistic Function (Sigmoid Function) 

The sigmoid function is a numerical function used to outline predicted values to

probabilities. It maps any real value to another value that is in between 0 and 1.The v

which means it can exceed the limit, then it forms a curve

structure curve is also known as the sigmoid function or the logistic function. In

utilize 

and t 

Equation 

the concept of  threshold  value,  which  characterizes  the 

e value below the threshold values tends to 0. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2: Logistic Function 

The equation can be obtained from Linear Regression equation. The mathematical steps to 

obtain the equations are given below: 

The equation of the straight line can be written as: 

y = b0+b1x1+b2x2+b3x3+……+bnxn 

In Logistic Regression y can be between 0 and 1 only, so let's divide the above 

y;0 for y = 0 and infinity for y = 1 

But we need range between -[infinity] to +[infinity], then take logarithm of the 

equation it will become: 

-y) = b0+b1x1+b2x2+b3x3+……+bnxn 

Above one is the final equation of Logistic Regression. 
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Steps in Logistic Regression 
 

For implementing the Logistic Regression using Python, we had done the following steps: 
 

1. Data Pre-processing 

2. Fitting Logistic Regression to the Training set 

3. Predicting the test result 

4. Test accuracy of the result 

5. Visualizing the test set result. 
 

EXPERIMENTAL RESULTS 
 

Based on the data given by the loan applicant, we can predict whether the loan of 

particular applicant is approved or not using a User Interface. User interface contains input 

variables with their corresponding fields and a field to display the output. Input variables are 

Gender, Marital status, Dependents, Education, Applicant income, Loan Amount, Loan 

amount term, Credit History, Property Area. The applicant need to give these values and 

based on these, the model will predict whether the loan will be approved or not. 

User Interface 
 

Fig 3: User Interface 
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CONCLUSION AND FUTURE SCOPE 
 

Finally, in our model by using logistic regression model we predict whether the loan 

is approved or not. In order to implement this various input variables were used to get the 

output. Whenever program takes the input data it gives the output in the form of binary i.e., 

either 0 or 1. If the output is 1 then ‘1’ will be displayed and it indicates that loan is approved. 

If the output is 0 then ‘0’ will be displayed and it indicates that loan is not approved. 

Here, we had implemented loan credibility prediction system that helps the organizations in 

making the right decision to approve or reject the loan request of the customers. This will 

definitely help the banking industry to open up efficient delivery channels. In this model, 

Logistic Regression algorithm is used for the prediction. Incorporation of other techniques 

that outperform the performance of popular data mining models has to be implemented and 

tested for the domain. 
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ABSTRACT 

The current way of checking subjective paper is a tedious task. Evaluating the subjective 

answers is a critical task to perform. The manual system for evaluation of subjective answers 

involves a lot of time and effort of the evaluator. Our system provides a simple way to check 

and evaluate subjective answers which takes very little time and effort when compared to 

traditional method of evaluation. 

Our system will compare the student’s answers with the faculty’s input. It will check for the 

similarity of answers and grammar i.e., spellings and sentence linguistics. Based on the 

percentage of accuracy of in answers, marks will be allotted to the questions. Finally, score 

will be generated. 
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CHAPTER 1 

INTRODUCTION 

 
1.1 INTRODUCTION: 

The manual system for evaluation of subjective answers involves a lot of time and effort of 

the evaluator. Subjective answers have various parameters upon which they can be evaluated 

such as the question specific content and writing style. Evaluating subjective answers is a 

critical task to perform. When the evaluation is done manually, the quality of evaluation may 

vary along with the emotions of the person. Performing evaluation through computers using 

intelligent techniques ensures uniformity in marking as the same inference mechanism is used 

for all the students. In machine learning, all results are only based on the input data provided 

by the user. Our proposed system uses machine learning and NLTK to solve this problem. It 

also includes GENSIM which is used to find the similarities between the answers. 

Marks allotted to the answer will be the final output. The need for online examination aroused 

mainly to overcome the drawbacks of the existing system. The online evaluation is a much 

faster and clear method to define all the relevant marking schemes. It brings much 

transparency to the present method of answer checking. The answers to all the questions after 

the extraction would be stored in a database. The database is designed as such that it is very 

easily accessible. Automating repetitive tasks has been the main aim of the industrial and 

technological revolution. The work of checking hundreds of answer sheets which more or less 

contains the same answer can be quite a boring task for the teachers. 

This system can be used to reduce the burden of the teachers. It will save a lot of effort and 

time on the teacher's part. The human efforts applied in this repetitive task can be saved and 

can be utilized in other academic endeavors. The human mistakes can be reduced to obtain an 

unbiased result. The system calculates the score and provides results fairly quickly. This 

system can be widely used in academic institutions such as schools, colleges, coaching and 

institutes for checking answer sheets. It can also be implemented in different organizations 

which conduct competitive examinations. 
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Our application includes different modules like login module, Information module, 

Comparison module and Result module. We have used various techniques to develop these 

modules such as Natural Language Processing (NLP), Gensim, and python is used as a tool 

for programming the model. 

Natural Language Processing (NLP): 

Natural language processing is a subfield of linguistics, computer science, information 

engineering, and artificial intelligence concerned with the interactions between computers and 

human languages, in particular how to program computers to process and analyze large 

amounts of natural language data. It gives the machines the ability to read, understand and 

derive meaning from human languages. It is a discipline that focuses on the interaction 

between data science and human language, and is scaling to lots of industries. There are many 

applications of NLP such as speech recognition, translation, sentiment analysis, question 

answering, automatic summarization, chat bots, text classification, character recognition, 

spelling checking. 

Gensim: 

Gensim is an open-source library for unsupervised topic modeling and natural language 

processing, using modern statistical machine learning. Gensim is implemented in Python and 

Cython. All algorithms in gensim are memory-independent w.r.t. the corpus size. Memory-

wise, gensim makes heavy use of Python’s built-in generators and iterators for streamed data 

processing. Memory efficiency was one of gensim’s design goals, and is a central feature of 

gensim, rather than something bolted on as an afterthought. Gensim has efficient multicore 

implementations of popular algorithms, such as online Latent Semantic Analysis 

(LSA/LSI/SVD), Latent Dirichlet Allocation (LDA), Random Projections (RP), Hierarchical 

Dirichlet Process (HDP) or word2vec deep learning. 

Python: 

Python is an interpreted, high-level, general-purpose programming language. Created by 

Guido van Rossum and first released in 1991. Python's design philosophy emphasizes code 

readability with its notable use of significant whitespace. Python is used for developing 

desktop GUI applications, websites and web applications. Also, Python, as a high level 

programming 
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language, allows you to focus on core functionality of the application by taking care of 

common programming tasks. 

 

1.2 OBJECTIVES: 

● The main objective of this project is to save time and reduce the effort of the evaluator. 

● Our application ensures user-friendly and more interactive software to the user. 

● The online evaluation is a much faster and clear method to define all the relevant 

marking schemes. 

● It improves the efficiency of the marking system when compared to the existing 

system, because human evaluators are mostly determined by his knowledge, emotion 

and energy. 

● The processing capability and speed of our application is very high when compared to 

a manual system. 

● It can avoid a lot of paperwork as both students and faculty are going digital. 

● It is to allocate marks depending on comparison or testing. 

 

 

1.3 PROBLEM STATEMENT: 

The existing system for evaluation of subjective answers for technical subjects involves a lot 

of time and effort of the evaluator. Evaluating subjective answers is a critical task to Perform. 

When human being evaluates anything, the quality of evaluation may vary along with the 

emotions of the person. There may be huge deviation between the score evaluated by different 

evaluators. Even the same evaluators probably gives different scores for the same answer at 

different times thus the correctness of scoring cannot be guaranteed. 

In order to overcome the problems faced by the existing system we are going to implement an 

application which will generate the score with accuracy and efficiency. In our system we will 

compare the student’s answers with the faculty’s input using machine learning algorithm, 

NLP. We will check for the keywords and grammar i.e., spellings and sentence formation. 

Based on the percentage of accuracy of answers, marks will be allotted to the questions. 

Finally, the score will be generated. 
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CHAPTER 2 

LITERATURE REVIEW 

 

Our present curriculum is designed as such the knowledge of students is tested by the 

examinations conducted by schools or colleges at the end of the academic year. The 

evaluation of these exams is done by the concerned faculty or evaluators. The manual 

evaluation requires human effort to evaluate the answers. As it is manual there are some 

anomalies such as it requires a lot of time and effort, requires more man power, accuracy may 

be compromised sometimes, the evaluation of papers also depends on the mood and mindset 

of the evaluator. Like this there are many ways in which the evaluation process can be 

deviated. Then the idea of automation of the evaluation of descriptive answers came to 

existence. 

There have been a lot of approaches to automate the descriptive answer evaluation. One 

approach is the use of machine learning algorithms to match the keywords in the database 

with the answers written by the students. In this approach application only has to scan the 

answer to that question then the system will split the answer keyword using OCR. Based on 

the number of keywords matched and the length of the answers marks will be awarded [2]. In 

another approach in IEEE paper published in 2018, it is mainly concentrated on the inter/intra 

examiner variation. This is controlled by adjusting the marks assigned by respective examiner 

to one scale adopted by one examiner. SVM classifier is applied for classifying evaluation as 

negligent or normal and ANN regressor is applied on evaluations carried by different 

evaluators and the marks are predicted. This way the entire evaluation is normalized into 

common scale to control ‘Hawk- Dove effect’ [1]. In another approach, the automatic 

evaluation is done for hand written short answers. To extract the text from the handwritten 

answers Optical Character Recognition (OCR) is used, NLP is used to extract the keywords 

out of the text and then the score is assigned using cosine similarity measure. The entire 

process of evaluation is divided into three phases where the first phase is scanning the input 

using OCR, the second phase is the preprocessing phase where the answer is extracted from 

the scanned image and extraction of the text is done using NLP, the third phase is training and 

testing phase where the training is done with the dataset which has the keywords and answers 

with the respective scores whereas the testing is done with the data with unscored answers. 

The score is generated using cosine similarity [3].  

In the International journal of Pure and Applied Mathematics in 2018, published about the 
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automatic evaluation of descriptive answers from scanned images of the answers. For 

scanning the images Optical Character Recognition (OCR) is used, NLP is used on the 

retrieved text for word tokenization, sentence tokenization, parts of speech tagging. Then the 

machine learning algorithm uses cosine similarity to evaluate the student answers compared to 

the actual answer and then allot marks. The software will take a scanned copy of the answer as 

an input and then after the preprocessing step, it will extract the test of the answer. This text 

will again go through processing to build a model of keywords and feature sets. Model 

answer sets and keywords categorized as mentioned will be the input as well. The classifier 

will then, based on the training, give marks to the answers. Marks to the answer will be the 

final output [4]. In another approach, they have used KNN algorithm to extract the keywords 

from the text and match them with the input given by the evaluator, the synonyms are 

checked using semantic similarity measures then similarity score is generated which is used to 

assign score or marks to that question. The system first receives solution sets from admin and 

student’s answers. Then stop words are removed from them in order to generate keywords. 

After keyword generation it checks for similarity and by calculating similarity it also checks 

the relation of the keywords along with sentences with the sentences in the dataset which 

finds the exact similarity and correctness of the sentence with the datasets. If the sentences 

match with the datasets it generates similarity score as per the overlapping percentage. It also 

checks the synonyms and similar words before relating the keywords in order to increase the 

accuracy of the overlap. Data duplication technique is used to compare the previous answers 

submitted by students and on the basis of uniqueness of answers, grades are generated [5]. A 

research article published in IJSEC in 2017 on subjective answer evaluation divided the 

application into four modules which are login module, information extraction module, 

weighing module, scoring module. The login module is used to authenticate the user and admin 

to proceed with their activities. Information extraction module is a module where the 

keywords are extracted from the model answer and the answer submitted by the user would 

take place. The keywords provide the key concept to the answer or are of great importance in 

the answer. The keywords that are repeated very often in the answer are given less value. But 

the keywords which appear infrequently in the answer will have great importance. The 

weighing module comprises of keyword checking where there is checking of number of 

keywords matching the given input and that of the student’s answers and based on the number 

of keywords matched marks will be allotted, grammar checking is done by using an API and 

it will return what extent the answer is grammatically correct like sentence formation, 

spellings and others. The last module is the scoring module which displays the score for the 

student answers based on the accuracy of the keywords matched and grammar. [6]. A journal 
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of IJITEE in 2019 published a paper regarding the grading of descriptive answers where the 

proposed D-DAS model is a prediction based model which uses neural networks to predict 

the output. For this LSTM is used with RNN for the processing of the answers. The system 

takes the entire short answer as input and converts it into glove vector representation by using 

an embedding layer. The LSTM RNN will learn the temporal data from the embedding layer 

and the embedding vector corresponding to the final glove vector will be the semantic 

representation of the entire answer. This is given as input to the dropout layer and then to the 

fully connected neural network layer with a softmax activation function. Final layer will then 

predict the score. The proposed Deep Descriptive Answer Scoring model (D-DAS model) is a 

sequential model that consists of an embedding layer, LSTM-RNN layer, dropout layer and 

dense layer. The dense layer gives the one hot encoded score for each answer. The accuracy of 

the answer is calculated by using the accuracy score function in the metric module of scikit-

learn. The accuracy score function computes the accuracy, either as the fraction or the count 

of predictions that are found to be correct. If the whole set of predicted labels for a sample 

strictly matches with the true set of labels in multi- label classification, the subset accuracy is 

1.0, otherwise it is 0.0[7]. 
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CHAPTER 3 

PROPOSED METHOD 

 

3.1 METHODOLOGY 

In the existing methodology, answer evaluation is done manually where there will be 

evaluators for the evaluation. The traditional method may have some anomalies such as it 

requires a lot of time and effort. The evaluation may vary according to the evaluators. Some 

may be liberal and allot more marks on the other hand some evaluators may be more precise 

and allot marks strictly which may be less marks. 

To overcome the anomalies in the existing system we have developed an application that 

automatically evaluates the answers and gives the marks as output. We will take input from 

both faculty and students. Then, we will process the data, compare the data, then display the 

output. There are mainly two processes to be carried out: tokenization and similarity 

checking. 

3.1.1 Tokenization 

Tokenization is the process by which text is divided into smaller parts called tokens. Natural 

language processing is used for building applications such as Text classification, intelligent 

chat bot, sentimental analysis, language translation, etc. It becomes vital to understand the 

pattern in the text to achieve the above-stated purpose. These tokens are very useful for finding 

such patterns as well as are considered as a base step for stemming and lemmatization. 

The Natural Language Toolkit (NLTK) is a platform used for building python programs that 

work with human language data for applying in statistical natural language processing (NLP). 

It contains text processing libraries for tokenization, parsing, classification, stemming, 

tagging and semantic reasoning. 

We use the method word_tokenize() to split a sentence into words. The output of word 

tokenization can be converted to Data Frame for better text understanding in machine 

learning applications. It can also be provided as input for further text cleaning steps such as 

punctuation removal, numeric character removal or stemming. Machine learning models need 

numeric data to be trained and make a prediction. Word tokenization becomes a crucial part 

of the text (string) to numeric data conversion. 
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Similarly, we use the method sent_tokenize() to split text into sentences. sent_tokenize uses 

an instance of PunktSentenceTokenizer from the nltk. tokenize.punkt module. This instance 

has already been trained on and works well for many European languages. So it knows what 

punctuation and characters mark the end of a sentence and the beginning of a new sentence. 

 

Fig: 1: Types of Tokenization. 

In order to perform tokenization we should first install the nltk package and import it to our 

program. 

 

Let’s consider an example for word tokenization. 

 

Now, here we considered a sample text, then we have used the method word_tokenize() to 

tokenize the text into words and then stored the result in variable nltk_tokens. Then we have 

displayed the output. 
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The output will be of the form: 

 

In this way we can split the text into words using word_tokenize() method. 

Now let's consider an example of sentence tokenization. Similar to word tokenization, first 

we have to import nltk library and sent_tokenize from that library. 

 

Now, consider the text that is to be sentence tokenized. 

 

Here we performed the sentence tokenization, the output will be of the form as follows: 

 

We have used word tokenization and sentence tokenization in our application as the answers 

which are a group of sentences i.e., text has to be preprocessed first inorder to perform the 

text classification or text processing. 
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We can also remove the stop words which are not required in the evaluation using NLP. 

By removing the stop words, the application can focus on the main content of our 

answers. 

Let’s consider an example of how to remove the stop words such as the, is, are and many 

more. For this first we have to import the stop words into our program. 

 

Now we will consider a sample text and remove the stop words. 

 

Here we have set the stop words of English, there are also other languages stop words in the 

stop words package. 
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We performed word tokenization and then removed the stop word. The output is the text 

without removing the stop words and the text after removing the stop words. 

 

Here the first list is the output without removing the stop words whereas the second list is 

the output after removing the stop words. 

3.1.2 Similarity Checking 

After completion of tokenization of the answers now we will check for the similarity of 

the answers using gensim. 

Let’s consider a sample program to check for the similarity of two text files. 

The first text file is as follows: 

 

The second text file is as follows: 
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First we will open the file and we will split the text into sentences using sent_tokenize() function. 

 

Program will open the file and read its content. Then it will add tokenized sentences into the 

array for word tokenization. The output will be as follows: 

 

Once we add tokenized sentences in an array, it is time to tokenize words for each sentence. 

 

The output is: 
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In order to work on text documents, Gensim requires the words (aka tokens) be converted to 

unique ids. So, Gensim lets us create a Dictionary object that maps each word to a unique id. 

Let's convert our sentences to a [list of words] and pass it to the corpora.Dictionary() object. 

The output is a dictionary which maps every word to a number. Gensim lets you read the text 

and update the dictionary, one line at a time, without loading the entire text file into system 

memory. 

 

The next important object we need to familiarize with in order to work in gensim is the 

Corpus (a Bag of Words). It is basically an object that contains the word id and its frequency 

in each document (just lists the number of times each word occurs in the sentence). 

A ‘token’ typically means a ‘word’. A ‘document’ can typically refer to a ‘sentence’ or 

‘paragraph’ and a ‘corpus’ is typically a ‘collection of documents as a bag of words’. Now, 

create a bag of words corpus and pass the tokenized list of words to the Dictionary.doc2bow() 
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Output: 

 

TFIDF 

Term Frequency – Inverse Document Frequency (TF-IDF) is also a bag-of-words model but 

unlike the regular corpus, TFIDF down weights tokens (words) that appear frequently across 

documents. Tf-Idf is calculated by multiplying a local component (TF) with a global 

component (IDF) and optionally normalizing the result to unit length. Term frequency is how 

often the word shows up in the document and inverse document frequency scales the value by 

how rare the word is in the corpus. In simple terms, words that occur more frequently across 

the documents get smaller weights. 

Creating similarity measure object: 

Now, we are going to create a similarity object. The main class is Similarity, which builds an 

index for a given set of documents. The Similarity class splits the index into several smaller 
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sub-indexes, which are disk-based. Let's just create a similarity object then we will 

understand how we can use it for comparing. 

We are storing the index matrix in a directory named ‘evaluation’. This has to be in the 

same directory of where your program is stored. 

Once the index is built, we are going to calculate how similar this query document to each 

document in the index. So, the second file which we created will include query documents 

or sentences. 

We have to follow the same procedure of tokenizing the document for the second text file 

also. First we will open the file, perform the tokenization, append it to an array and convert 

it into a dictionary. 
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Output: 

 

Document similarities: 

At this stage, you will see similarities between the query which is the second file that we are 

comparing the first file to and all index documents. 

 

The output gives the average similarity in the text words. 

To obtain the percentage of similarity of the complete text then: 
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The output for this gives the percentage of similarity between two text files. 
 

 
3.2 IMPLEMENTATION 

Our E - Valuation application is developed in four modules using NLP, Gensim and html,css 

for user inference. Our application is developed in python. The four modules are: 

● Login Module 

● Information Module 

● Comparison Module 

● Result Module. 

The application is run on Xampp server. 
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Fig: 2: Flow of the 
System 

 
3.2.1 Login Module: 

The login module is used to authenticate the user and the admin. Once both the user and the 

admin are authenticated, they may proceed with their individual activities. 

1. Admin Login: The admin is authenticated using his user id and password. Once 

authentication is done, the admin can add questions and their respective answers in the 

database. The question will be displayed to the students and the answer stored in the database 

will be used as the model answer for comparison with the user’s answer. 
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2. User Login: The user logs in with the user id and their password. If all the credentials are 

satisfied then the student is redirected to the page where the question and a text box for the 

answer is displayed. The user can then write the answer for the question displayed. After 

completing the answer, he or she can submit the answer for evaluation. 

For developing the login module we have used html and css. 
 

3.2.2 Information Module: 
 

In this module, the information is extracted from the faculty members as well as students. 

Firstly, when the faculty members log in into the application then they are redirected to a 

page where the faculty members can give the input of question, answers. When the faculty 

submits the information then this information is stored in the database. For storing and 

retrieving data from the database we have used PHP. As we have used the xampp server, the 

data is stored in MySQL database. 

The code for storing the faculty data into the database is as follows: 
 

<?php 
 

$con = mysqli_connect("localhost","root","","evaluation") or die('error'); 

if($con) 

{ 
 

if(isset($_POST['submit'])) 
 

{ 
 

$fid=$_POST['facid']; 
 

$qid=$_POST['quesid']; 
 

$ques = $_POST['ques']; 
 

$answ = $_POST['answer']; 
 

$mark=$_POST['mark']; 
 

if(mysqli_query($con, "INSERT INTO questiontable(question_id, question, answer, keywords, 

maxmarks,facid) VALUES ('$qid','$ques','$answ','$mark','$fid')")) 

{ 
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echo "<h3> Successfully inserted</h3>"; 
 

} 
 

else 
 

echo "Login error"; 
 

} 
 

} 
 

else 
 

{ 
 

echo "Error"; 
 

} 
 

?> 
 

In order to store the data first we have to establish a connection with the database and then we 

can insert into the database using sql queries. 

Now, when the student logins into the application they will be directed to the page where they 

can answer the questions. When the student submits the answers then the data will be stored 

into the database. The PHP code for storing the student’s answers to the database is: 

<?php 
 

$con = mysqli_connect("localhost","root","","evaluation") or 

die('error'); if($con) 

{ 
 

if(isset($_POST['submit'])) 
 

{ 
 

$count=count($_POST['studquesti

d']); for($i=0;$i<$count;$i++) 

{ 
 

$query="INSERT INTO studentanswer(studquestid,studanswer) VALUES ( 
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'".$_POST['studquestid'][$i]. "','".$_POST['studanswer'][$i]. 

"')"; echo "inserted"; 

if(!mysqli_query($con,$query)) 

echo "Error"; 

} 

} 

} 

else 

{ 

echo "Error"; 
 

} 
 

?> 
 

3.2.3 Comparison Module: 
 

In this module, we will take the faculty input data and student input data and compare both 

the answers to check the accuracy of the student answer. The implementation of this 

comparison module is as follows: 

● First, we have to import the necessary packages that are required for our application. 
 

The package pymysql is used for performing sql queries on the database. Nltk is used for 

performing operations on text like tokenization, removal of stop words. Gensim is used for 

checking the similarity of the answers. 
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● Now we have to perform processing of the answers. For this first we have to retrieve 

the faculty input from the database. 

 

The result of the query is stored in a variable called “question_list”. The “question_list” 

contains the question_ids of the questions given by the faculty. 

● Now, we will retrieve the answers corresponding to its question_id. 
 

Here the result retrieved from the database is stored in an array named “faculty_answer”. 
 

● After retrieving the answers given by the faculty from the database, we will 

start preprocessing the data using NLP such as tokenization. 
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Here we will first perform the sentence tokenization and tokenize the text into sentences and 

append it into a list named “file_docs”. Then we will perform word tokenization on the 

file_docs and store it in “gen_docs”. 

● In order to check similarity between the answers we have used gensim. Gensim 

requires the words (aka tokens) be converted to unique ids. So, Gensim lets us create a 

Dictionary object that maps each word to a unique id. Let's convert our sentences to a 

[list of words] and pass it to the corpora.Dictionary() object. 

● We will now create a similarity object. The main class is Similarity, which builds an 

index for a given set of documents. The Similarity class splits the index into several 

smaller sub- indexes, which are disk-based. 

 

● After the similarity object is created, we will now take the student answers from the 

database which has to be evaluated by comparing it with the input given by the 

faculty. 



E-Valuation 
 

Gudlavalleru Engineering College     Page No: 24 
 

 

For this, we will retrieve the student answers from the database using sql queries and 

perform the pre-processing same as the pre-processing done to the faculty answers. 

Here the answers retrieved from the database are stored in “student_answer”. 
 

● We will tokenize the student answers also using NLP. 
 

Here also, we will first do sentence tokenization and append them to a list named 

“file2_docs” and then perform word tokenization to the “file2_docs” and store it in 

“query_doc”. 

● We will create a dictionary using “query_doc”. 
 

● We will perform the similarity checking on the student answer by comparing it with 

the faculty answer. Here the student answer is stored in “query_doc_bow”. We will 

compare with the tf_idf where we have the faculty answer. 
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Here we have the average of similarity of the words in student and faculty answers, but we 

want the similarity of the total answer. For this, we will calculate the average of the entire 

answer by appending the average of words. 
 

Here we have calculated the total average of the similarity and we calculated the percentage 

of the similarity for the respective question. 

In this way, we have calculated the similarity between the answers using Gensim. 
 

● In the comparison module we will also check the grammar such as sentence 

formation, spellings. 

● For checking the grammar we have APIs available which can be integrated in 

our program for checking it. 

● We have used the API “GingerIt” in our application. 

3.2.4 Result Module: 

In this module we will display the result of the evaluation of our answer checking. The final 

score for the student’s answer is obtained by adding marks from individual sections which are 

similarity of answers and grammar. Depending upon the significance, similarity checking has 

75% priority after that grammar 25%. We can also include the length of the answer as a 

criteria. But if the answers of students and faculty have similarity of 0% then there will be no 

marks allotted to the question even if the answer is grammatically correct. 

In this way, we have developed an application to evaluate the descriptive answers. 
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3.3 DATA PREPARATION. 
 

The data required for the application is given as input by the faculty and students. First, the 

faculty answer will give the input through a web page and it is stored in the database. 

Fig: 3: User Interface for faculty input. 
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Fig: 4: The data from the faculty stored in the database. 
 

Here the attributes are: 
 

Question_id: This represents the unique id given to the questions.         

Question: The subjective question given by the faculty. 

Answer : The answer the corresponding question. 
 

Keywords: The main words that must be present in the answer. 
 

Max_marks: The maximum number of marks that are allotted to the corresponding question. 

Faculty_id: The unique id that corresponds to the faculty who is giving the input. 

These inputs which are given in the webpage are stored in the database using PHP code. 
 

Now, the student will give the input from a webpage that will be stored in the database. The 

web page contains the question that is given by the faculty and a text area to answer the 

question. 

When the student takes the test, attempts the questions and submits the answers then the 

answers will be stored into the database. For storing the text into the database from webpage 

we have used PHP. 

The user interface for taking the student input is as follows: 
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Fig: 5: User Interface for Student’s Input. 

Here when the student submits the answers it will be stored in the database. 
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Fig: 6: The data from the student that is stored in the database. 

The attributes in student input data are: 
 

studquestid: This is the unique id of the question given to the student by the faculty. This id is 

the same as question_id. The question_id acts as a foreign key in the students input table. 

studanswerid: This is the unique id of the answer submitted by the student. 

studanswer: This field represents the answer given by the student corresponding to the 

question. This is the data that we have used in our application. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

After developing our application, we executed it on Xampp server. The user interface is designed 

using html, css and the data processing from and to the application is developed using php. The 

process of evaluation is done using NLP, Gensim in python. 

Fig: 7: User interface for login. 

Here, the faculty logins to give the input data regarding the question and answers whereas the 

student logins to take the test. 
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Fig: 8: User Interface for taking the faculty input. 

Here the faculty gives input for our application to evaluate the student’s answers. 
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Fig: 9: User interface for the students to give input. 

Here, the students submit their answers to the corresponding questions which are given to 

our application to evaluate them based on our faculty’s input. 
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Fig: 10: The output of our application 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION:    

In colleges, universities and various other educational institutes’ examinations play a very 

vital role. Many educational institutes conduct online examinations. But, these exams only 

include multiple-choice questions, which are efficient in checking the student’s aptitude 

skills, in contrast they fail to determine the theoretical knowledge a student possesses. Thus 

subjective answers must be incorporated in online examinations. The proposed system 

attempts to calculate the subjective answers. The proposed system calculates the student’s 

answer based on the answers given by the faculty. By judging against the model answer and 

the student’s answer marks are allocated to the student. Thus the proposed system could be of 

great effectiveness to the educational institutes, as it saves time and the trouble of checking 

bundles of papers. 

5.2 FUTURE SCOPE : 

In future a system can be developed to evaluate subjective answers with diagrams and 

mathematical expressions. The current system only evaluates answers written in English. 

Further it can be extended to evaluate answers written in other languages also.Further 

improvement by taking feedback from all the stakeholders such as students and teachers can 

improve the system meticulously. 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 
Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile app. 
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PROJECT PROFORMA 
 
 

 
Classification 

of 
Project 

Application Product Research Review 

√ 
   

Note: Tick Appropriate category. 
 

Project Outcomes 
 
Outcome 1 

Synthesize and apply prior knowledge of mathematics, 
computer science and engineering to design and 
implement solution to open-ended problems 

Outcome 2 
Design engineering solution to problems utilizing a 
system approach. 

Outcome 3 
Use different tools for design, implementation, testing 
,Data transformation and Documentation. 

Outcome 4 
Develop better interpersonal communication skills, team 
work and leadership quality. 

Outcome 5 Acquire writing and oral presentation skills. 
Mapping Table 

 

Project 
Outcomes 

Programme Outcomes (POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome 1 3 2 2 1 2 2 2 2 2 2 3 2 2 2 

Outcome 2 3 1 2 2 1 3 3 3 3 3 2 3 2 2 

Outcome 3 2 2 2 2 3 3 2 3 3 3 2 2 2 2 

Outcome 4 2 2 2 2 2 2 2 1 3 2 3 1 1 2 

Outcome 5 2 2 2 2 2 2 2 2 2 3 2 2 2 1 

 
Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based on level 
of mapping as follows: 
1-Slightly (Low) mapped   2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 

Examinations at the end of the academic year help to assess the student’s ability to 

understand and express the knowledge acquired. In this modern age, where the world moves 

toward automation, there is a need for automation in answer evaluation systems. The present 

way of evaluating subjective answers is done manually which involves time and effort. Our 

system provides a simple way to evaluate the answers through machine learning which takes 

less time and effort compared to the traditional method of evaluation. In our system we will 

compare the student’s answers with the faculty’s input using machine learning. We will check 

for the keywords and grammar i.e., spellings and sentence formation. Based on the percentage 

of accuracy of answers, marks will be allotted to the questions. Finally, the score will be 

generated. For this, we use NLP for pre-processing the text and Gensim to find out the 

similarity between the answers. 

Keywords: Manual evaluation, Automatic evaluation, machine learning, NLP. 

INTRODUCTION 

Education is essential for everyone. To achieve greater heights in pursuing education we have 

to surpass the examinations in the journey of attaining knowledge through education. For 

instance to pursue a diploma or degree we have to be qualified in the preliminary 

examinations and also if we want to go to higher education then also we have to clear the 

entrance examination. If we want to do a job then also we must have a certificate for 

completion of our degree. Thus examinations have a very important role in our education. 

Our present curriculum is designed as such the knowledge of students is tested by the 

examinations conducted by schools or colleges at the end of the academic year. The 

evaluation of these exams is done by the concerned faculty or evaluators. 
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The manual answer evaluation is a tedious task and time-consuming. This also requires a lot 

of human effort. Though students answer the questions perfectly the marks awarded will 

depend on various factors such as student’s presentation style, the mindset and, mood of the 

evaluator. Sometimes the evaluation may be different based on different evaluators, some 

evaluators are very liberal in their evaluation and award more marks whereas some are more 

precise in their evaluation and award fewer marks. In manual evaluation, similar answers 

written by different students are awarded different marks by the same evaluator. As one 

evaluator has to evaluate on an average of 50-60 papers the evaluation procedure may vary. 

Due to these inconsistencies in the manual evaluation system, some traditional approaches 

have been developed such as scrutiny, moderator, and some more. But, in those too we have 

some anomalies such as if we consider the moderator, he examines two to three papers that 

are evaluated by an evaluator to check for accuracy of correction but it’s not accurate as there 

may be discrepancies in the remaining papers which are not examined by the moderator. 

The traditional examination mechanism may not come handy to conduct the examinations and 

also its evaluation in unforeseen circumstances like corona which compelled all people to 

stay home. Not only corona sometimes there will be countrywide or state wide bundhs that 

will affect the curriculum of the academic year. In such situations, the traditional method of 

examinations is not possible and it has to be rescheduled, disturbing the entire academic 

curriculum. Students will also get disturbed due to the rescheduling of the examinations. 

To overcome all these anomalies we have developed an application to automatically evaluate 

the descriptive answers. Here, everything is online that is the exam paper preparation, 

conducting examinations, and evaluating them. So the teachers can conduct the examinations 

from anywhere and the students also can attempt the examinations from their home. For 

building this application, we have used Natural Language Processing (NLP), NLTK(Natural 

Language Toolkit) package, Gensim for checking the similarity in answers. 

RELATED WORK 

There have been a lot of approaches to automating the descriptive answer evaluation. 

One approach is the use of machine learning algorithms to match the keywords in the 

database with the answers written by the students. In this approach application only has to 

scan the answer to that question then the system will split the answer keyword using OCR. 

Based on the number of keywords matched and the length of the answers marks will be 

awarded [1]. 
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In another approach, it is mainly concentrated on the inter/intra examiner variation. They 

applied the SVM classifier for classifying evaluation as negligent or normal and ANN 

regressor on evaluations carried by different evaluators to predict the marks. This is to 

normalize the evaluation to control the ‘Hawk-Dove’ effect [2]. 

In another method, the automatic evaluation is done for handwritten short answers. To extract 

the text from the handwritten answers they used Optical Character Recognition (OCR), NLP to 

extract the keywords out of the text and then the score is assigned using cosine similarity 

measure [3]. 

In other method the automatic evaluation of descriptive answers is done from scanned images 

of the answers. For scanning the images Optical Character Recognition (OCR) is used, NLP 

is used on the retrieved text for word tokenization, sentence tokenization, parts of speech 

tagging. Then the machine learning algorithm uses cosine similarity to evaluate the student 

answers compared to the actual answer and then allot marks [4]. 

In another approach, they have used KNN algorithm to extract the keywords from the text 

and match them with the input given by the evaluator, the synonyms are checked using 

semantic similarity measures then similarity score is generated which is used to assign score 

or marks to that question [5]. 

In a method on subjective answer evaluation, the system divided the application into four 

modules which are login module, information extraction module, weighing module, scoring 

module. The login module is used to authenticate the user and admin to proceed with their 

activities. The information extraction module extracts the keywords from the faculty and the 

student answers and in the weighing module the comparison of the answers is done. The last 

module displays the score for the student answers [6]. 

An approach for the grading of descriptive answers where the proposed D-DAS model is a 

prediction based model that uses neural networks to predict the output. For this LSTM is used 

with RNN for the processing of the answers. The accuracy is calculated by using the accuracy 

score function in the metric module of scikit-learn. The accuracy score function computes the 

accuracy, either as the fraction or the count of predictions that are found to be correct. If the 

whole set of predicted labels for a sample strictly matches the true set of labels in multi-label 

classification, the subset accuracy is 1.0, otherwise, it is 0.0[7]. 
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PROPOSED METHODOLOGY 
 

 

 
Fig 1: The flow of the evaluation. 

We implemented an automatic evaluation where we will award the marks based on the 

accuracy of the answers obtained after processing. 

In this we have used Natural Language Processing (NLP) which deals with linguistics, 

computer science, and artificial intelligence. It is used to process large amounts of data for 

text processing, sentimental analysis, text summarization, and many more with text. NLP has 

a tool kit called Natural Language ToolKit (NLTK) which consists of all the necessary 

libraries that are used in 
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NLP. In our application, we have used NLP for the tokenization of the text to process it for 

similarity checking. 

To implement our application we have divided our application into four modules. 

In the first module there will be authentication of the faculty and students. After the 

authentication, the faculty will give the input data of the questions and respective answers. 

They also provide maximum marks for a question. Students after authentication are directed 

to a page where they submit their answers for the questions given by the faculty. 

The second module is the information extraction module where the data given by the faculty 

and students will be extracted from the database. The extracted data from the faculty and 

students are pre-processed separately to be processed in the next module. The pre-processing 

includes the tokenization of the words and sentences using NLP. 

Now, the third module is a comparison module where we will compare the answers of the 

students with the faculty. First we will create a similarity object for the faculty answer using 

Gensim. Then we will compare the student answer with the similarity object created. The 

marks are awarded depending on the accuracy of the answer of the student. In this module, 

we will also check the grammar. Checking the grammar includes checking the sentence 

formation, spelling. We have used a package called “GingerIt” for checking the grammar. 

The last module is the scoring module, where we will award the score based on the accuracy 

in the answer similarity and grammar. We will allot 75% of the marks to the accuracy of the 

answers and the remaining for grammar. If the similarity is 0% then marks will not be 

allotted even if the answer is grammatically correct. The percentage of the marks allotted to 

answers and grammar can be modified to our requirement. Thus, in this way we developed 

the application. 

EXPERIMENTAL ANALYSIS 

The dataset that is required for our application is the data that is given by the faculty. Based on 

the data given by faculty a model answer is developed which is used to check the accuracy of 

students answer. The data given by the faculty such as question id, question, answer, and 

marks allotted are stored in the database. Only the questions will be displayed to the student 

for attempting them. Here the training data is the faculty input and the test data is the student 

input. For taking the input from faculty we have developed a user interface. 
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Fig 2: User interface for faculty input. 

Now we will take input from the student to compare the student answers with the input given 

by faculty and allot the marks corresponding to it. The user interface has been developed to 

take the student input. The questions given by the faculty will be displayed for the students. 

 

 
Fig 3: User interface for the student’s input. 
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Here two questions are retrieved from the database given by the faculty. Now marks will be 

allotted to the student’s answers based on the accuracy of similarity of answers of faculty’s 

input and student’s input and also the grammar. 

 

Fig 4: The input given by the student. 

This is the input given by the student, the output of this is as follows and marks are allotted 

out of 100 marks. 

 
 

 
Fig 5: The marks allotted to the student. 
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CONCLUSION AND FUTURE SCOPE 

Examinations play an important role in any educational institution. The evaluation of these 

examinations is also important. The manual evaluation takes more time and effort thus this 

evaluation must be automated. The proposed system evaluates the student’s answer based on 

the answers given by the faculty. By comparing the student answer with the model answer 

marks are allocated to the student. Thus the proposed system could be of great effectiveness 

to the educational institutes, as it saves time and the trouble of checking bundles of papers. 

This application evaluates only the answers written in English further it can be extended to 

evaluate diagrams or mathematical expressions. It can also be extended to evaluate the 

answers in other languages such as Hindi, Telugu i.e., regional languages. 
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ABSTRACT 

 
This application is an Artificial Intelligence (AI) software that can simulate a conversation 

with a user in natural language through messaging applications or mobile applications. It 

identifies the emotions while user chats with bot. By processing user input the chatbot 

identifies user emotions and replies according to their emotions. 

This model is developed using Natural Language Understanding (NLU) and Natural 

Language Generator (NLG). These two are Deep Learning techniques which are used to 

develop a generative chat bot. 
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1.1 INTRODUCTION 

CHAPTER 1 

INTRODUCTION 

Now-a-days, human interaction with digital devices has become common which led to the 

development of a chatbot. Chatbot help humans to converse with computers. Initial chatbot 

were developed just for the entertainment purpose only. 

A chatbot is a computer program that simulates human conversation through voice 

commands or text chats or both. Chatbot, short for chatterbot, is an Artificial Intelligence 

(AI) feature that can be embedded and used through any major messaging applications. 

The first chatbot was made in the year 1966 at the MIT AI Laboratory, named Eliza whose 

purpose was to give an accurate simulation of a human conversation. It was a simple 

program designed to impersonate a psychotherapist and give out predefined responses to 

user queries. Chatbot are not a recent development. They are simulations which can 

understand human language, process it and interact back with humans while performing 

specific tasks. The first chatbot was created by Joseph Wiesenbaum in 1966, named Eliza. 

It all started when Alan Turing published an article named “Computer Machinery and 

Intelligence”, and raised an intriguing question, “Can machine think?”, and ever since, we 

have seen multiple chatbot’s surpassing their predecessors to be more naturally conversant 

and technologically advanced. These advancements have led us to an era where 

conversations with chatbot’s have become as normal and natural as with another human. 

Today, almost all companies have chatbot to engage their users and serve customers by 

catering to their queries. As per a report by Gartner, Chatbot will be handling 85% of the 

customer service interactions by the year 2020. Also, 80% of businesses are expected to 

have some sort of chatbot automation by 2020 (Outgrow, 2018). We practically will have 

chatbot’s everywhere, but this doesn’t necessarily mean that all will be well-functioning. 

The challenge here is not to develop a chatbot, but to develop a well-functioning one. 

Chatbot that leverage Machine Learning and Natural Language Understanding to 

understand the user’s language and are intelligent enough to learn from conversations with 

their users. 

Natural language processing (NLP) is the heart of AI fuelled chatbot. The sophisticated 

NLP algorithms can process the received text: interpret, deduce, and determine what was 

meant and then specify a series of appropriate actions. 
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NLP forms the basis of the language recognition used by the famous Google Assistant and 

Apple’s Siri. It comprises of two main components: natural language understanding (NLU) 

and natural language generation (NLG). 

NLU involves mapping the given input and analysing various aspects of the language. It 

is aimed at handling and converting unstructured data into a structured form that is 

understandable for the system. 

Machine Learning and Neural Networks are generally used to make chatbot enterprise 

ready and intelligent enough to leave a lasting impression on the user. 

Chatbot can help customers make e-commerce purchases, answer customer service 

questions, monitor employee’s or customer’s satisfaction, improve response rate from 

customers, deliver a personalized experience, derive business intelligence, automate 

repetitive tasks and we can actually come up with a chatbot use case for every single 

business or industry. 

1.2 OBJECTIVES 

 A chatbot can communicate with a real person behaving like a human. 

 Conversational AI applications enable long-running interactions with humans via 

text using the most intuitive interface available: natural language. 

 An aid to the people with mental-illness. 

 Every health problem has its own symptoms. So do mental health issues. The 

objective of this program is to facilitate better understanding among people about 

their beliefs and practices relating to mental health problems, symptoms and 

management of mental health problems. This will result in the early identification 

of the problem and the initiation of treatment. Further, a clear understanding about 

mental health and related problems is expected to result in the reduction of stigma 

and better social support for the cause of mental health Read More. 

 Can be a stress buster. 

 Chatbot’s are typically living inside their home applications such as Skype or 

Facebook Messenger, therefore there is no need for any additional downloading. 

They automatically cope with received messages and answer by imitating human 

way of communicating, thanks to AI or machine learning. Machine learning in this 

case means improving with experience, more specifically, memorizing key words 

and parts of conversations to improve verbal skills for future interactions. It’s 

important to learn to adapt to different tones of speech, moods and circumstances 
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in order for people to feel pleasant and trustful talking to a chatbot. What makes 

these chatty fellas more human-like speakers is Natural language processing (NLP) 

helping them with the simulation of text produced by us. They need to be fast, 

helpful, precise – in one word - efficient. 

 Acts as an adviser or to fulfil a task. 

 Unlike humans who can only communicate with one human at a time, chat bots 

can simultaneously have conversations with thousands of people. No matter what 

time of the day it is or how many people are contacting you, every single one of 

them will be answered immediately. 

 Facilitates to express their interest, wishes and thoughts. 

1.3 PROBLEM STATEMENT 

Artificial intelligence chatbot is a technology that makes interactions between man and 

machines using natural language possible. From literature, we found out that in general, 

chatbot are functions like a typical search engine. Although chatbot just produce only one 

output instead of multiple outputs/results, the basic process flow is the same where each 

time an input is entered, the new search will be done. Nothing related to previous output. 

This research is focused on enabling chatbot to become a search engine that can process 

the next search with the relation to the previous search output. In chatbot context, this 

functionality will enhance the capability of chatbot’s input processing. In attempt to 

augment the traditional mechanism of chatbot processes, we used the relational database 

model approach to redesign the architecture of chatbot in a whole as well as incorporated 

the algorithm of Extension and Prerequisite (our proposed algorithm). Extension and 

prerequisite enabled relations between responses that significantly make it easier for user 

to chat with chatbot using the same approach as chatting with an actual human. Chatbot 

can give different responses from the same input given by user according to current 

conversation issue. Extension and prerequisite makes chatting with chatbot becomes more 

likely as chatting with an actual human prior to the relations between responses that 

produce a response related to the current conversation issue. 
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CHAPTER 2 

 

REVIEW OF LITERATURE 

Deep Learning is a new, exciting domain with tremendous research being carried out in 

this space. This has allowed us to create generic models to analyse large data, at scale. 

Deep Learning helps eliminate the complexity of feature engineering from the traditional 

machine learning process and truly learns the underlying data patterns. Architectures like 

RNN, LSTM and sequence to sequence model overcome the limitation of context 

recognition, an essential part of NLP. Generation-based Networks have it made possible 

to create a “true” chatbot whose responses are based only on the training data. These 

advances can be leveraged and explored to build life-like chatbots which can make real 

conversations with a human. By creating robust chatbots which can be customized 

according to the training data, large scale automation is possible. Finally, the responses 

that a chatbot makes is mostly a “good guess”. NLP is a vast field, and for machines to 

truly understand the complexity of human interaction would require coordination of many 

branches of science such as psychology, literature and linguistics [1]. 

A hybrid model for chatbots can be built, combining the control of a retrieval-based 

system, the context retention capabilities of LSTM, and the ease of sequence to sequence 

models. While Generative models are promising to build a life-like chatbot, they have a 

disadvantage in that they can make grammatical errors and can sometimes provide 

responses in inappropriate language, hindering their capability to be used in a production 

grade chatbot. We will test the chatbot by making it interact with people, posing as a real 

person, and test how many lines of text it requires for a person to realize that it’s a chatbot. 

In addition to providing accurate responses, maintaining the context is also a challenge. 

We will test this by judging for how many lines of conversation the chatbot can retain 

context, and how well it performs after changing the context [1]. 

A brief overview of the history of chatbots has been given and the encoder-decoder model 

has been described in detail. Afterwards an in-depth survey of scientific literature related 

to conversational models, published in the last 3 years, was presented. Various techniques 

and architectures were discussed, that were proposed to augment the encoder-decoder 

model and to make conversational agents more natural and human-like. Criticism was also 

presented regarding some of the properties of current chatbot models and it has been shown 

how and why several of the techniques currently employed are inappropriate for the task 

of modelling conversations. Furthermore, preliminary experiments were run by training 
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the Transformer model on two different dialog datasets. The performance of the trainings 

was analysed with the help of automatic evaluation metrics and by comparing output 

responses for a set of source utterances. Finally, it was concluded that further, more 

detailed experiments are needed in order to determine whether the Transformer model is 

truly worse than the standard RNN based seq2seq model for the task of conversational 

modelling. In addition to presenting directions and experiments that should be conducted 

with the Transformer model, several ideas were presented related to solving some of the 

issues brought up in the criticism that was given earlier in the paper. These ideas are an 

important direction for future research in the domain of conversational agents, since they 

are not model related, but rather try to solve fundamental issues with current dialog agents. 

Continuation of this work will focus on trying to make open-domain conversational 

models as human-like as possible by implementing the ideas presented [2]. 

This paper gives give a framework to make chatbot which can be utilized by independent 

companies as a substitution of client support. The proposed framework utilizes the AI at 

its centre. The proposed framework utilizes the Tensor Flow to make a neural system and 

train it with plan document to create a reaction model. The framework is separated into 3 

sections specifically User Interface, Neural system model and NLP unit, Feedback System. 

It figures out how to react dependent on past experience. In any case, they have utilized 

some NLP capacities however the real procedure through which reaction is produced is 

utilizing AI. The exactness of the chatbot is legitimately corresponding to the extent of 

plan record utilized for preparing the chatbot. With little area, it is moderately simple to 

make the goal records that will yield a specific dimension of precision. This strategy is 

plainly reasonable in circumstance where the area is limited, and client associate with some 

significance [3]. 

In this paper, the creators have examined about difficulties on chatbot identified with NLP 

and AI. The moves identified with NLP is separating a similar importance out of various 

kinds of sentences. Here the creator have likewise examine and isolated the current stage 

into three classes to be specific No programming catboats, Conversation-Oriented catboats 

and Platforms by tech mammoths' catboats. In the main class, they have talked about the 

stages for non-software engineers, which does not require any programing expertise, for 

example, Chatfuel, ManyChat, and Motion.ai. In the second class ALML is use as 

language, which is utilized to show the UI the client integration. In the last class they have 

talked about the stage created by the tech mammoth like googles api.ia, IBM's Watson and 

amazon's Lex and so forth [4]. 
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In this paper, the writing survey has secured various chosen papers that have concentrated 

explicitly on Chatbot plan systems in the most recent decade. In this paper creator has 

examined about the NLTK bundle of python for changing over the sound voice into the 

important sentences. The chatbot is separated into three sections in particular responder, 

classifier, graphmaster in which responder assumes the interfacing job among bot and 

client. Classifier is the centre layer, which channels, fragments and standardizes the info, 

which is finished by AIML. Chart ace is the last layer, which is utilized for example 

coordinating [5]. 

In this paper, the creator has built up the smart travel motor by utilizing information base 

by mining the information from the client and information scratching by utilizing 

coordinating learning calculations, translating program by utilizing the Alexa ability. the 

information base is worked by utilizing Mongo DB, MySQL, Elastic pursuit, Neural 

Networks and a fruitful usage on Restricted Boltzmann machine for Collaborative sifting. 

The shrewd travel chatbot is intended to initially take all the fundamental contributions 

from the client to foresee the applicable and precise response to the question of the client. 

The framework initially distinguishes the missing data and test the client further to gather 

this missing data to make the first question, which should be replied. The first inquiry is 

replied by mulling over the client inclinations, the past movement history and the client 

evaluations all in all. The framework initially distinguishes the missing data and test the 

client further to gather this missing data to make the first question, which should be replied. 

The first question is replied by thinking about the client inclinations, the past movement 

history and the client evaluations altogether [6]. 
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CHAPTER 3 

PROPOSED MODEL 

3.1 METHODOLOGY 

 
Below is the methodology used for deep learning chatbot. 

 
3.1.1 Importing Libraries and D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ataset 

 
Put the data file in the same directory of code and import the necessary libraries in python. 

 

 
 

3.1.2 Load and Pre-process the Data 

 
To start with, we'll investigate a few lines of our datafile to see the first 

configuration The Cornell Movie-Dialogs Corpus is a rich dataset of movie 

character dialog: 

o 220,579 conversational exchanges between 10,292 pairs of movie characters 

o 9,035 characters from 617 movies 

o 304,713 total utterances 

o This dataset is large and diverse, and there is a great variation of language 

formality, time periods, sentiment, etc. Our hope is that this diversity makes 

our model robust to many forms of inputs and queries. 

https://www.cs.cornell.edu/~cristian/Cornell_Movie-Dialogs_Corpus.html
https://www.cs.cornell.edu/~cristian/Cornell_Movie-Dialogs_Corpus.html
https://www.cs.cornell.edu/~cristian/Cornell_Movie-Dialogs_Corpus.html
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3.1.3 Creating Formatted Datafile 

 
For comfort, we'll make a pleasantly organized information document in which each line 

contains a tab isolated inquiry sentence and a reaction sentence pair. 

 

The following functions facilitate the parsing of the raw movie_lines.txt data file. 

 
o LoadLines splits each line of the file into a dictionary of fields (lineID, characterID, 

movieID, character, text). 

o LoadConversations groups fields of lines from loadLines into conversations based on 

movie_conversations.txt. 

o extractSentencePairs extracts pairs of sentences from conversations. 
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Now we’ll call these functions and create the file. We’ll call it formatted_movie_lines.txt. 
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3.1.4 Load and Trim the Data 

Our next request of business is to make a vocabulary and burden inquiry/reaction sentence 

sets into memory. 

 

Note that we are managing arrangements of words, which don't have a certain mapping to a 

discrete numerical space. In this manner, we should make one by mapping every 

exceptional word that we experience in our dataset to a record esteem. 

For this we characterize a Voc class, which keeps a mapping from words to lists, a switch 

mapping of records to words, a check of each word and a complete word tally. The class gives 

strategies to adding a word to the vocabulary (addWord), including all words in a sentence 

(addSentence) and cutting rarely observed words (trim). More on cutting later. 
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Presently we can gather our vocabulary and question/reaction sentence sets. Before we are 

prepared to utilize this information, we should play out some pre-processing. 

 

To begin with, we should change over the Unicode strings to ASCII utilizing unicodeToAscii. 

Next, we should change over all letters to lowercase and trim all non-letter characters with the 

exception of essential accentuation (normalizeString). At last, to help in preparing assembly, 

we will sift through sentences with length more noteworthy than the MAX_LENGTH limit 

(filterPairs). 
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Another strategy that is helpful to accomplishing quicker intermingling amid preparing is 

cutting once in a while utilized words out of our vocabulary. Diminishing the element space 

will likewise relax the trouble of the capacity that the model must figure out how to surmise. 

We will do this as a two advance procedure: 

 

o Trim words used under MIN_COUNT threshold using the voc.trim function. 

o Filter out pairs with trimmed words. 
 

 

Despite the fact that we have put a lot of exertion into getting ready and rubbing our 

information into a pleasant vocabulary item and rundown of sentence combines, our models 

will eventually expect numerical light tensors as data sources. One approach to set up the 

handled information for the models can be found in the seq2seq interpretation instructional 

exercise. In that instructional exercise, we utilize a bunch size of 1, implying that we should 

simply change over the words in our sentence sets to their comparing files from the vocabulary 

and feed this to the models. 
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In any case, in case you're keen on accelerating preparing as well as might want to use GPU 

parallelization abilities, you should prepare with scaled down bunches. 

 

Utilizing scaled down bunches likewise implies that we should be aware of the variety of 

sentence length in our clusters. To accommodate sentences of various sizes in a similar clump, 

we will make our bunched information tensor of shape (max_length, batch_size), where 

sentences shorter than the max_length are zero cushioned after an EOS_token. 

 

On the off chance that we essentially convert our English sentences to tensors by changing 

over words to their files and zero-cushion, our tensor would have shape and ordering the 

primary measurement would restore a full arrangement over unequalled advances. Be that as 

it may, we should almost certainly list our clump along time, and over all arrangements in the 

bunch. Subsequently, we transpose our information group shape to (max_length, batch_size), 

with the goal that ordering over the principal measurement restores a period venture over all 

sentences in the clump. We handle this transpose verifiably in the zeroPadding capacity. 

 

 

Fig : 1 : Transpose of word sentences 
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3.1.6 Defining Models 

 
The minds of our chatbot is an arrangement to-succession (seq2seq) model. The objective 

of a seq2seq model is to take a variable-length arrangement as an information, and return a 

variable-length grouping as a yield utilizing a fixed-sized model. 

 

In ongoing examination it is found that by utilizing two separate repetitive neural nets together, 

we can achieve this assignment. One RNN goes about as an encoder, which encodes a variable 

length input grouping to a fixed-length setting vector. In principle, this setting vector (the last 

shrouded layer of the RNN) will contain semantic data about the inquiry sentence that is 

contribution to the bot. The second RNN is a decoder, which takes an information word and 

the setting vector, and returns a conjecture for the following word in the arrangement and a 

concealed state to use in the following cycle. 

 

 

 
 

 

Fig: 2: Encoder and Decoder 

 

The encoder RNN repeats through the information sentence one token (for example word) at 

once, at each time step yielding a "yield" vector and a "concealed state" vector. The shrouded 

state vector is then sat back advance, while the yield vector is recorded. The encoder changes 

the setting it saw at each point in the grouping into a lot of focuses in a high-dimensional 

space, which the decoder will use to produce a significant yield for the given undertaking. 

 

We will utilize a bidirectional variation of the GRU, implying that there are basically two 

autonomous RNNs: one that is nourished the information succession in typical consecutive 

request, and one that is encouraged the info arrangement in switch request. The yields of each 

system are summed at each time step. Utilizing a bidirectional GRU will give us the benefit 

of encoding both past and future setting. 
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Fig: 3: Block Diagram of BRNN 

 

 

 

Note that an inserting layer is utilized to encode our assertion records in a self-assertively 

estimated highlight space. For our models, this layer will outline word to an element space of 

size hidden_size. Whenever prepared, these qualities ought to encode semantic comparability 

between comparative importance words. 

 

Computation Graph 

 
o Convert word records to embeddings. 

o Pack cushioned group of successions for RNN module. 

o Forward go through GRU. 

o Unload cushioning. 

o Total bidirectional GRU yields. 

o Return yield and last shrouded state. 

Inputs 

o input_seq: batch of input sentences; shape=(max_length, batch_size) 

o input_lengths: list of sentence lengths corresponding to each sentence in the batch; 

shape=(batch_size) 

o hidden: hidden state; shape=(n_layers x num_directions, batch_size, hidden_size) 

Outputs 

o outputs: output features from the last hidden layer of the GRU (sum of bidirectional 

outputs); shape=(max_length, batch_size, hidden_size) 

o hidden: updated hidden state from GRU; shape=(n_layers x num_directions, 

batch_size, hidden_size) 
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The decoder RNN creates the reaction sentence in a token-by-token design. It utilizes the 

encoder's setting vectors, and inside concealed states to produce the following word in the 

grouping. It keeps producing words until it yields an EOS_token, speaking as far as possible 

of the sentence.A typical issue with a vanilla seq2seq decoder is that on the off chance that 

we depend soley on the setting vector to encode the whole information succession's 

significance, all things considered, we will have data misfortune. This is particularly the 

situation when managing long info arrangements, extraordinarily constraining the capacity of 

our decoder. 

 

To battle this, a "consideration instrument" is made that enables the decoder to focus on 

specific pieces of the info grouping, instead of utilizing the whole fixed setting at each 

progression. 

At an abnormal state, consideration is determined utilizing the decoder's current concealed 

state and the encoder's yields. The yield consideration loads have a similar shape as the info 

succession, enabling us to duplicate them by the encoder yields, giving us a weighted 

aggregate which demonstrates the pieces of encoder yield to focus on figure depicts this great. 
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Fig: 4: Attention Weight Calculation 

 
The key contrast is that with "Worldwide consideration", we think about the majority of the 

encoder's concealed states, rather than Bahdanau et al's. "Neighbourhood consideration", 

which just considers the encoder's concealed state from the present time step. Another 

distinction is that with "Worldwide consideration", we figure consideration loads, or energies, 

utilizing the concealed condition of the decoder from the present time step as it were. 

Bahdanau et al's. Consideration count requires learning of the decoder's state from the past 

time step. Additionally, Luong et al. gives different strategies to ascertain the consideration 

energies between the encoder yield and decoder yield which are designated as “score 

capacities”. 
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At 

 

 
 

Fig: 5: Block Diagram of Global Attention 
 

Since we have characterized our consideration submodule, we can execute the real decoder 

model. For the decoder, we will physically encourage our cluster one time venture at once. 

This implies our installed word tensor and GRU yield will both have shape(1, batch_size, 

hidden_size). 

 

Computation Graph 

: 
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o Get installing of current info word. 

 
o Forward through unidirectional GRU. 

 
o Calculate consideration loads from the current GRU yield from (2). 

 
o Multiply consideration loads to encoder yields to get new "weighted entirety" setting 

vector. 

 
o Concatenate weighted setting vector and GRU yield utilizing Luong 

 
o Predict next word utilizing Luong eq. 

 
Inputs 

o step: one time step (one word) of input sequence batch; shape=\ (1, batch_size) 

o last_hidden: final hidden layer of GRU; shape=\ (n_layers x num_directions, 

batch_size, hidden_size) 

o encoder_outputs: encoder model’s output; shape=\ (max_length, batch_size, 

hidden_size) 

 

Outputs 

 
o output: softmax normalized tensor giving probabilities of each word being the correct 

next word in the decoded sequence; shape=\ (batch_size, voc.num_words) 

o hidden: final hidden state of GRU; shape=\ (n_layers x num_directions, batch_size, 

hidden_size 
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3.1.7 Defining Training Procedure 

 
Since we are managing bunches of cushioned arrangements, we can't just consider all 

components of the tensor while computing misfortune. We characterize maskNLLLoss to 

figure our misfortune dependent on our decoder's yield tensor, the objective tensor, and a 

parallel veil tensor depicting the cushioning of the objective tensor. This misfortune work 

computes the normal negative log probability of the components that compare to a 1 in the 

veil tensor. 
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3.1.8 Run the Model 

 
Finally, it is time to run our model! 

 
Despite whether we need to prepare or test the chatbot model, we should introduce the 

individual encoder and decoder models. In the accompanying square, we set our ideal 

arrangements, begin sans preparation or set a checkpoint to stack from, and fabricate and 

introduce the models. Don't hesitate to play with various model setups to improve execution. 



Sen-Chi Bot 

Gudlavalleru Engineering College Page No 27 

 

 

 

 



Sen-Chi Bot 

Gudlavalleru Engineering College Page No 28 

 

 

 

 
 

 

3.2 Implementation 

With the drawback of existing chatbot that was being developed by python, we have developed 

a chatbot using java. 

The prerequisites for using deeplearning4java are: 

o java 

o Apache Maven 

o IntelliJ IDEA 

Java: Java is a general-purpose computer programming language that is concurrent, class- 

based, object-oriented, and specifically designed to have as few implementation dependencies 

as possible. It is intended to let application developers “write once, run anywhere” (WORA), 

meaning that compiled Java code can run on all platforms that support Java without the need 

for recompilation. 

Apache Maven: Maven is a powerful project management tool that is based on POM (project 

object model). It is used for projects build, dependency and documentation. It simplifies the 

build process like ANT. But it is too much advanced than ANT. In short terms we can tell 

maven is a tool that can be used for building and managing any Java-based project. Maven 

make the day-to-day work of Java developers easier and generally help with the 

comprehension of any Java-based project. 

IntelliJ IDEA: IntelliJ IDEA is a special programming environment or integrated 

development environment (IDE) largely meant for Java. This environment is used especially 

for the development of programs. 

https://howtodoinjava.com/java-concurrency-tutorial/
https://howtodoinjava.com/oops/object-oriented-principles/
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Implementation of the code as follows: 

 
Libraries: 

 

We have included libraries in the form of .xml files, those two files are 
 

 

 

 

 

To compile those files we need a compiler file 
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Repositories file 
 

 

 
 

Misc.xml 
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Workspace.xml 
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MainClass.java file 
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Senchitbot.java file 
 



Sen-Chi Bot 

Gudlavalleru Engineering College Page No 35 

 

 

 

 



Sen-Chi Bot 

Gudlavalleru Engineering College Page No 36 

 

 

 

 
 

Pom.xml file 
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3.3 Data Preparation 

 

To build a conversational chatbot we have to use real world conversations. From the real world 

conversations chatbot learns to understand how people will understand the given question and 

how they reply in an appropriate manner. Chatbot will splits the conversations into following 

categories in order to understand the meaning and context of the user question. 

Chatbot uses both NLU and NLP for training purpose. NLU has 3 specific concepts, they are: 

 

Entities: Entity basically represents a concept in your Chatbot. It might be a payment system 

in your Ecommerce Chatbot. 

Intents: It is basically the action chatbot should perform when the user say something. For 

instance, intent can trigger same thing if user types “I want to order a red pair of shoes”, “Do 

you have red shoes? I want to order them” or “Show me some red pair of shoes”, all of these 

user’s text show trigger single command giving users options for Red pair of shoes. 

Context: When a NLU algorithm analyses a sentence, it does not have the history of the user 

conversation. It means that if it receives the answer to a question it has just asked, it will not 

remember the question. For differentiating the phases during the chat conversation, its state 

should be stored. It can either be flags like “Ordering Pizza” or parameters like “Restaurant: 

‘Dominos’”. With context, you can easily relate intents with no need to know what the previous 

question was. 

Some of the important concepts of NLP are 

 

Tokenization: The NLP divides a string of words into pieces or tokens that are linguistically 

symbolic or are differently useful for the application. 

Named Entity Recognition: The chatbot program model looks for categories of words, like 

the name of the product, the user’s name or address, whichever data is required. 

Normalization: The Chatbot program model processes the text in an effort to find common 

spelling mistakes or typographical errors that might the user intent to convey. This gives more 

human like effect of the Chatbot to the users. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 

Fig: 6: User Interface 
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Fig: 7: User Interface 
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Fig: 8: User Interface 
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5.1 Conclusion 

CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

Bot that retrieves information from the browser and do some of Numerical Operations, as it 

is a Sentimental crisis it says some jokes and make a smile to their user. It also gives a 

Wikipedia information that helps in gaining of the new information. 

It shows the nature how a human can interact with another human during their conversation. 

Moreover it acts as an assistant to do some activities. It does not make any conversation which 

is unnecessary unless the user gives the unnecessary question to answer. 

5.2 Future Scope 

The future scope is to add different modules to the chatbots like including images, videos and 

more entertaining aspects. It also maintains each and every user details to recommend any 

suggestions. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile app 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

Note: Tick Appropriate category. 
 

Project Outcomes 

 

Outcome 1 

Synthesize and apply prior knowledge of mathematics, 
computer science and engineering to design and 
implement solution to open-ended problems 

Outcome 2 
Design engineering solution to problems utilizing a 
system approach. 

Outcome 3 
Use different tools for design, implementation, testing 
,Data transformation and Documentation. 

Outcome 4 
Develop better interpersonal communication skills, team 
work and leadership quality. 

Outcome 5 Acquire writing and oral presentation skills. 

Mapping Table 
 

Project 

Outcomes 

Programme Outcomes (POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome 

1 
3 2 2 2 2 2 2 2 2 2 3 2 2 2 

Outcome 

2 
3 1 2 2 1 3 3 3 3 2 2 3 2 2 

Outcome 

3 
2 1 1 2 3 2 2 3 3 3 2 1 2 2 

Outcome 

4 
2 2 1 1 1 2 1 1 3 2 2 1 1 2 

Outcome 
5 

2 2 1 1 1 2 2 1 2 3 2 2 1 1 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based 

on level of mapping as follows: 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 
 

            Hyperbilirubinemia is emerging as an increasingly common problem in newborns due 

to a decreasing hospital length of stay after birth. Jaundice is the most common disease of the 

newborn and although being benign in most cases it can lead to severe neurological consequences if 

poorly evaluated. Early detection of clinically relevant hyperbilirubinemia can be enhanced by the 

application of deep learning. We are using CNN (Convolutional Neural Network) algorithm in deep 

learning on the dataset for classification of image. The generated system is connected with a user-

friendly website where user will upload photo for identification purpose and it gives the desired 

output., on preterm and term born neonates with serial measurements of total serum bilirubin in the 

first two weeks of life to predict jaundice. 

Keywords-Hyperbilirubinemia Jaundice, Neurological consequences, Eye Yellowness.
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 CHAPTER 1 

INTRODUCTION 

1.1 Jaundice  

A bilirubin substance disease which is commonly affects at any life stage of human being 

which is caused by mainly due to break down of Red blood cells (RBC) in the blood. When red 

blood cells are break down the hemoglobin - combination of two blood components Heme& globin 

is released into the blood which turns to yellow color substance known as bilirubin. The 

transportation and metabolism of bilirubin is categorized into 3 stages namely plasma, hepatocyte 

and bile and then passes to liver.  

When bilirubin is not excreted at certain level per body rate then it causes to jaundice [1]. 

Based on bilirubin levels bilirubin is sub divided into Direct or Conjugated bilirubin and Indirect or 

Unconjugated bilirubin. Direct bilirubin is not so harmful and is soluble in water cannot lead to 

jaundice. Indirect bilirubin is the initial stage of jaundice which is more harmful and not soluble in 

water which causes Jaundice.  

Liver converts indirect bilirubin into direct bilirubin which is excreted through kidneys in the 

form of urine, stool and sweat. If it is not excreted then the inner parts of body like inner mouth, 

eyes, skin appears to yellow color which leads to conjugated bilirubin. Jaundice is mainly affected in 

newborn babies, Children and also in adults[2]. 

New babies are effected due to the Environmental changes and substances of mother feeding, 

Children are effected due to the lack of water intake, food habits whereas in adults due to the 

dehydration and overheat which causes to increase in bilirubin levels. In this project, machine 

learning (ML) is applied to enhance the early detection of clinically relevant hyperbilirubinemia in 

advance with the help of CNN algorithm. 

 

 1.1.1 Types of Jaundice 

Jaundice is a universal clinical finding in liver disease. Scleral discoloration is a common 

finding in hyperbilirubinemia due to the high elastin in the scleral tissue which has a high affinity to 

bilirubin. The presence of scleral icterus indicates a serum bilirubin of at least 50 μmol/l. Jaundice in 

newborns may well be categorized into two main types; physiological jaundice and pathological 

jaundice. These classifications are further sub-classified according to the cause of the development of 

jaundice as different management follows. Examples include the breast-feeding jaundice, breast milk 

jaundice, hemolytic jaundice and jaundice associated with Glucose-6-phosphate dehydrogenase 

deficiency. 
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1.1.1 .1 Physiological jaundice: 

Physiological jaundice is common in newborn, with at least one third of all breastfed infants 

are clinically jaundiced by their third week of life. Physiological jaundice is due to the liver 

immaturity to efficiently process the bilirubin molecules for excretion. Physiological jaundice is 

evident between 24 to 72 hours of life and lasted between four to five days in term newborns while 

premature newborn may have its peak bilirubin level by day seven of life. Physiological jaundice 

typically disappears by 10 to 14 days of life. Mothers are naturally advised to continue breast-feeding 

frequently at deemed adequate intervals of two to three-hourly before the total serum bilirubin (TSB) 

levels eventually declines over a period of time. 

1.1.1.2  Pathological jaundice: 

Pathological jaundice on the other hand is commonly due to the increased in the breakdown 

of red blood cells, further increasing the bilirubin by-product. This process is called hemolysis. Non- 

physiologic bilirubin level is defined if the bilirubin concentration exceeds 5 mg/dl on first day of 

life in term newborn, 10 mg/dl on the second day or 12-13 mg/dl afterwards. Breast-feeding jaundice 

is due to poor feeding in the early neonatal life, leading to dehydration and low caloric supply. 

Breast-feeding jaundice usually appears between 24 to 72 hours of life, peaks by 5 to 15 days of life 

and commonly disappears by the third week of life. Nevertheless, some newborns may have breast- 

feeding jaundice persist for as long as 12 weeks of life before its spontaneous resolution. 

Mothers are encouraged to increase the frequency of feeding and a supplementary feeding with 

formula is suggested if the problem is due to the lack of milk production. 

1.1.1.3  Hemolytic jaundice: 

Hemolytic jaundice occurs due to an accelerated breakdown of red blood cells, thus leading 

to an increase in the production of bilirubin. There are several factors that add risk to hemolysis in 

newborn, including Rhesus hemolytic disease, ABO incompatibility and glucose-6-phospate 

dehydrogenase (G6PD) deficiency. G6PD deficiency is an inherited condition causing the affected 

person to be deficient in the enzyme glucose-6-phosphate dehydrogenises. G6PD is important to 

ensure normal function of the red blood cells and to prevent it from oxidative stress. G6PD deficient 

individuals are prone to develop anemia or low hemoglobin level, due to hemolysis resulted from 

oxidative stress. 

 
 1.1.2  Causes of infant jaundice: 

The primary reason for the infant jaundice is increase in the level of bilirubin. The bilirubin is 

a waste product that is produced after the breakdown of the red blood cells. It comprises of an open 

chain of four pyrrole-like rings. As the hemoglobin of RBC in womb is different than the 
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hemoglobin after birth, the rate at which the new RBC produced is faster. Further, the 

underdeveloped liver of the infants increases the level of bilirubin as fast as possible and results in 

the hyperbilirubinemia. In certain cases, the presence of bilirubin results in the following disorders, 

such as, Liver disease, Viral infections, Deficiency in enzymes, Abnormality in RBC, 

Hypothyroidism, Liver inflammation. 

To improve the early detection of clinically relevant hyperbilirubinemia we applied both 

conventional as well as state-of-the-art ML-methods––algorithms that can “learn” from data to 

improve their performance with respect to a particular task, which in this case is the prediction for 

the need of a phototherapy treatment. All analyses were implemented in the Python3 programming 

language using models from the scikit-learn library. The runtime for the models is very fast: for the 

whole time series of measurements, training time lies in the range of a few seconds, and new 

predictions take only a few milliseconds to compute. 

1.1.3 Levels  

The level of bilirubin is defined in a blood test called a bilirubin test. This measures un-

conjugated, or indirect, bilirubin levels. These are responsible for the onset of jaundice. 

Bilirubin levels are measured in milligrams per decilitre (mg/dL). Adults and older children 

should have a level of between 0.3 and 0.6 mg/dL. Around 97 percent of infants born after 9 months 

of pregnancy have levels lower than 13 mg/dL. If they show higher levels than this, they are usually 

referred for further investigation. These ranges may differ between laboratories. How far above the 

normal range a person’s levels are will set out a course of treatment. 

 

1.2 OBJECTIVES OF RESEARCH 

• The main objective of this project is to explore bilirubin prediction, using images of 

newborn babies. It reduces both manpower and time. 

• Recognize jaundice as a sign of hyperbilirubinemia and identify risk factors for neonatal 

jaundice. 

• Explain bilirubin metabolism. 

• Define hyperbilirubinemia and differentiate between the types of hyperbilirubinemia in 

newborns and young infants. 

• Explain the broad differential diagnoses of neonatal jaundice. 

• Recognize the importance of screening and post discharge follow-up to prevent severe 

unconjugated hyperbilirubinemia. 

• Describe the management of neonatal jaundice, including cholestasis. 

• What is the most accurate and robust algorithm to perform detection of jaundice in newborn 
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babies? 

• To develop a machine learning algorithm for jaundice detection 

• We can identify the jaundice by capturing the picture of infected newborn babies. 

• So, this can be done by using Convolution neural network (CNN) algorithm. 
 
1.3  PROBLEM STATEMENT 

Hyperbilirubinemia, the cause of jaundice, appears in approximately 60% of the newborns at 

term and almost in all preterm neonates, with prevalence greater than 80%. In the vast majority of 

newborns, jaundice is a benign condition. However, an incorrect or delayed diagnosis may put 

newborns at risk of developing kernicterus. Kernicterus is the chronic form of bilirubin 

encephalopathy and occurs when the deposition of bilirubin in the brain causes irreversible damage. 

The correct identification of newborns at risk of developing severe hyperbilirubinemia and 

kernicterus is essential for early treatment. Therefore, preventing the newborn from toxic bilirubin 

levels, especially for their immature central nervous system, has become a main concern for 

pediatricians. To predict jaundice in newborn babies We are using CNN (convolutional neural 

network) algorithm in machine learning. 
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CHAPTER 2  

LITERATURE REVIEW 

2.1 What causes jaundice? 

Jaundice can be caused by a problem in any of the three phases in bilirubin production. 

Before the production of bilirubin, you may have what is called un-conjugated jaundice due to 

increased levels of bilirubin caused by: 

 Re-absorption of a large hematoma (a collection of clotted or partially clotted blood under the 

skin) 

 Hemolytic anemia's (blood cells are destroyed and removed from the bloodstream before their 

normal lifespan is over) 

During production of bilirubin, jaundice can be caused by: 

 Viruses, including Hepatitis A, chronic Hepatitis B and C, and Epstein-Barr virus infection 

(infectious mononucleosis) 

 Alcohol 

 Autoimmune disorders 

 Rare genetic metabolic defects 

 Medicines, including acetaminophen toxicity, penicillin's, oral contraceptives, chlorpromazine  

and estrogenic or anabolic steroids 

After bilirubin is produced, jaundice may be caused by obstruction (blockage) of the bile ducts from: 

 Gallstones 

 Inflammation (swelling) of the gallbladder 

 Gallbladder cancer 

 Pancreatic tumor 

Hyperbilirubinemia is the most common condition requiring evaluation and treatment in 

neonates. Identifying among all newborns those few at risk to develop marked hyperbilirubinemia is a 

clinical challenge. Clinical, epidemiologic, and genetic risk factors associated with severe 

hyperbilirubinemia include late preterm gestational age, exclusive breastfeeding, glucose-6-phosphate 

dehydrogenase deficiency, ABO hemolytic disease, East Asian ethnicity, jaundice observed in the first 

24 hours of life, cephalohematoma or significant bruising, and history of a previous sibling treated 

with phototherapy. It is increasingly apparent that the etiopathogenesis of severe hyperbilirubinemia is 
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often multifactorial, and emerging evidence suggests that combining risk factor assessment with 

measurement of predischarge total serum or transcutaneous bilirubin levels will improve 

hyperbilirubinemia risk prediction.[3]. 

Neonatal jaundice is a yellowish discoloration of the white part of the eyes and skin in a 

newborn baby due to high bilirubin levels. An early diagnosis of the severity of neonatal jaundice 

using machine learning will decrease neonates' likelihood of developing complications. The study 

elicited knowledge on the variables that are associated with the severity of neonatal jaundice and 

collected relevant data from a tertiary hospital in southwestern Nigeria. The study formulated the 

predictive model for the severity of neonatal jaundice based on the variables identified using deep 

learning with multi-layer perceptron (MLP) classifier for varying number of epochs. 

 The results of the study showed that using the deep learning with MLP classifier and 5 epochs 

had the lowest error rate however with the highest build time and provided a better model compared to 

the use of the other number of epochs. The study concluded that the using deep learning with MLP 

classifier and 5 epochs, the development of the classification model for the severity of neonatal 

jaundice patients receiving treatment was more effective due to its ability to understand the 

relationship between the attributes and their respective target class labels [4]. 

The prevention, detection and management of jaundice in term and late preterm newborn 

infants remains a challenge [5-7]. Sixty per cent of term newborns develop jaundice, and 2% exceed a 

Total serum bilirubin (TSB) concentration of 340 μmol/L [8]. The incidence of acute encephalopathy 

is much lower, recent data [8] suggesting an incidence of approximately one per 10,000 live births; the 

incidence of chronic encephalopathy has been estimated to be between one per 50,000 live births and 

one per 100,000 live births [9]. Acute encephalopathy does not occur in full-term infants whose peak 

TSB concentration remains below 340 μmol/L and is very rare unless the peak TSB concentration 

exceeds 425 μmol/L; above this level, the risk for toxicity progressively increases [10]. Two-thirds of 

patients with chronic encephalopathy had a recorded peak TSB concentration that exceeded 600 

μmol/L. HDFN can cause fetal hydrops during pregnancy or neonatal jaundice after birth. Direct 

Antiglobulin Test (DAT) detects antibodies bound to red cells and is a valuable test aiding in the 

diagnosis of HDFN. 

              Response to results of bilirubin screening 

Zone Greater than 37 

weeks’ gestation 

and DAT-negative 

35 to 37 6/7 weeks’ 

gestation or DAT-

positive 

35 to 37 6/7 weeks’ 

gestation and DAT-

positive 
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High 
Further testing or 

treatment required* 

Further testing or 

treatment required* 
Phototherapy required 

High-

intermediate 

Routine care Follow-up within 24 h to 

48 h 

Further testing or 

treatment required* 

Low-

intermediate 

Routine care Routine care Further testing or 

treatment required* 

Low Routine care Routine care Routine care 

  
 2.2 DETECTION OF JAUNDICE IN INFANTS: 

Jaundice or icterus describes the yellow coloration of the skin and sclera caused by the 

hyperbilirubinemia. Based on the levels of the bilirubin, the color of the skin and sclera will vary. 

The infant Jaundice is common during the first day of postnatal life and affects almost two thirds of 

human newborns. Mild jaundice is natural in newborn babies, which normally disappears within few 

days as the enzymes are formed in the body. Initially we should perform visual assessment of 

jaundice. Every 12 hours during initial 3 to5 days of life visual assessment with transcutaneous 

bilirubinometry [11 ]. The detailed explanation of the jaundice is given in the following figure. In 

this there two steps se are 

1. Serious jaundice. 

2. Measure serum bilirubin. 
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Fig. 

2.2.1 Serious jaundice (Any one of following): 

a. Presence of visible jaundice in first 24 h

b. Yellow palms and soles anytime

c. Signs of acute bilirubin encephalopathy or kernicterus: hypertonia, abnormal posturing such 

as arching, retrocollis, opisthotonus or convulsion, fever, high pitched cry) 

d. If Available: Serum bilirubin or TcB value more than 95thcentile as per age specific 

nomogram( 23) 

2.2.2  Measure serum bilirubin if: 

a. Jaundice in first 24 hour 

b. Beyond 24 hr: if on visual a

be more than 12 to 14 mg/dL or approaching phototherapy range or beyond.

c. If you are unsure about visual assessment.
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Fig. 2.1: Steps to identify jaundice 

2.2.1 Serious jaundice (Any one of following):  

Presence of visible jaundice in first 24 h 

Yellow palms and soles anytime 

Signs of acute bilirubin encephalopathy or kernicterus: hypertonia, abnormal posturing such 

retrocollis, opisthotonus or convulsion, fever, high pitched cry) 

If Available: Serum bilirubin or TcB value more than 95thcentile as per age specific 

2.2.2  Measure serum bilirubin if:  

Jaundice in first 24 hour 

Beyond 24 hr: if on visual assessment or by transcutaneous bilirubinometry, TSB is likely to 

be more than 12 to 14 mg/dL or approaching phototherapy range or beyond.

If you are unsure about visual assessment. 
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Signs of acute bilirubin encephalopathy or kernicterus: hypertonia, abnormal posturing such 

retrocollis, opisthotonus or convulsion, fever, high pitched cry)  

If Available: Serum bilirubin or TcB value more than 95thcentile as per age specific 

ssessment or by transcutaneous bilirubinometry, TSB is likely to 

be more than 12 to 14 mg/dL or approaching phototherapy range or beyond. 
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2.3 What are the symptoms for Jaundice?

2.3.1 Normal persons 

The itching that accompanies jaundice can sometimes be so intense that patients have been 

known to scratch their skin raw, experience

suicide. When complications happen, this is usually because of the underlying problem, not the 

jaundice itself. 

Common symptoms of jaundice

normally starting at the head and spreading down the body.

 pale stools 

 dark urine 

 itchiness 

2.3.2 Symptoms for jaundice 

   Sometimes, the person may not have symptoms of jaundice, and the condition may be found 

accidentally. The severity of symptoms depends on the underlying causes and how quickly or slowly 

the disease develops.If you have a short

have the following symptoms and signs:

1. Fever 

2. Chills 
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Fig. 2.2: Body parts 
2.3 What are the symptoms for Jaundice? 

The itching that accompanies jaundice can sometimes be so intense that patients have been 

known to scratch their skin raw, experience insomnia, or, in extreme cases, even have

. When complications happen, this is usually because of the underlying problem, not the 

ptoms of jaundice include: a yellow tinge to the skin and the whites of the eyes, 

normally starting at the head and spreading down the body. 

Sometimes, the person may not have symptoms of jaundice, and the condition may be found 

accidentally. The severity of symptoms depends on the underlying causes and how quickly or slowly 

you have a short-term case of jaundice (usually caused by infection), you may 

have the following symptoms and signs: 

Jaundice Detection 

  9 

 

The itching that accompanies jaundice can sometimes be so intense that patients have been 

, or, in extreme cases, even have thoughts of 

. When complications happen, this is usually because of the underlying problem, not the 

: a yellow tinge to the skin and the whites of the eyes, 

Sometimes, the person may not have symptoms of jaundice, and the condition may be found 

accidentally. The severity of symptoms depends on the underlying causes and how quickly or slowly 

term case of jaundice (usually caused by infection), you may 
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3. Abdominal pain 

4. Flu-like symptoms 

5. Change in skin color 

6. Dark-colored urine and/or clay-colored stool 

If jaundice is not caused by an infection, you may have symptoms such as weight loss or itchy 

skin (pruritus). If the jaundice is caused by pancreatic or biliary tract cancers, the most common 

symptom is abdominal pain. Sometimes, you may have jaundice occurring with liver disease if you 

have: 

a. Chronic hepatitis or inflammation of the liver 

b. Pyoderma gangrenosum (a type of skin disease) 

c. Acute hepatitis A, B or C 

d. Polyarthralgias (inflammation of the joints) 

2.3.3 Rare conditions that may cause jaundice include: 

 Crigler-Najjar syndrome: This is an inherited condition that impairs the specific enzyme 

responsible for processing bilirubin. 

 Dubin-Johnson syndrome: This is an inherited form of chronic jaundice that prevents 

conjugated bilirubin from being secreted from of the cells of the liver. 

 Pseudojaundice: This is a harmless form of jaundice. The yellowing of the skin results from an 

excess of beta-carotene, not from an excess of bilirubin. Pseudojaundice usually arises from 

eating large quantities of carrot, pumpkin, or melon. 

2.4 Complications in jaundice 

Jaundice usually does not require treatment in adults (it is a more severe problem in infants). 

The causes and complications of jaundice can be treated. For instance, if itching is bothersome, it may 

be eased by cholestyramine [12]. 

Side effects of the treatments of jaundice 

• Constipation 

• Bloating 

• Stomach pain 
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• Gas 

• Upset stomach 

• Vomiting 

• Diarrhea 

2.5  Risk factor 

Underlying conditions that may cause jaundice include: 

 Acute inflammation of the liver: This may impair the ability of the liver to conjugate and 
secrete bilirubin, resulting in a buildup. 

 Inflammation of the bile duct: This can prevent the secretion of bile and removal of 
bilirubin, causing jaundice. 

 Obstruction of the bile duct: This prevents the liver from disposing of bilirubin. 

 Hemolytic anemia: The production of bilirubin increases when large quantities of red blood 
cells are broken down. 

 Gilbert’s syndrome: This is an inherited condition that impairs the ability of enzymes to 
process the excretion of bile. 

 Cholestasis: This interrupts the flow of bile from the liver. The bile containing conjugated 
bilirubin remains in the liver instead of being excreted. 
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CHAPTER 3  
PROPOSED METHOD 

 
 METHODOLOGY: 

For developing the system certain methodologies have been used. The methodology used in 

this project is image classification using CNN. 
 

Fig. 3.1: Methodology 
 

Image Classification: 

Image classification is a supervised learning problem: define a set of target classes (objects to 

identify in images), and train a model to recognize them using labeled example photos. Early 

computer vision models relied on raw pixel data as the input to the model. However, a raw pixel data 

alone doesn't provide a sufficiently stable representation to encompass the myriad variations of an 

object as captured in an image. The position of the object, background behind the object, ambient 

lighting, camera angle, and camera focus all can produce fluctuation in raw pixel data; these 

differences are significant enough that they cannot be corrected for by taking weighted averages of 

pixel RGB values. 

Convolution Neural Networks: 

Convolution neural network algorithm is a multilayer perceptron that is the special design for 

identification of two-dimensional image information. In addition, in a deep network architecture the 

convolution layer and sample layer can have multiple. CNN is not as restricted Boltzmann machine, 

need to be before and after the layer of neurons in the adjacent layer for all connections, convolution 

neural network algorithms, each neuron don't need to do feel global image, just feel the local area of 

the image. In addition, each neuron parameter is set to the same, namely, the sharing of weights, 

namely each neuron with the same convolution kernels to de-convolution image. In depth, deep 

learning models used to find vast number of neurons. Deep learning algorithms learn more about the 

image as it goes through each neural network layer. For classifying Neural Network is used. The 
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neural network is a framework for many machine learning algorithms. Neural networks consist of 

vector of weights (W) and the bias (B) 

In deep learning, convolutional neural network (CNN) is a class of deep neural network 

mostly used for analyzing visual images. It consists of an input layer and output layer as well as 

multiple hidden layers. Every layer is made up of group of neurons and each layer is fully connected 

to all neurons of its previous layer. The output layer is responsible for prediction of output. The 

convolutional layer takes an image as input, and produces a set of feature maps as output. The input 

image can contain multiple channels such as color, wings, eyes, beak of birds which means that the 

convolutional layer perform a mapping from 3D volume to another 3D volume. 3D volumes 

considered are width, height, depth. The CNN have two components: 

1) Feature extraction part: 
• Features are detected when network performs a series of convolutional and pooling 

operation. 
2) Classification part: 

• Extracted features are given to fully connected layer which acts as classifier. 

The key technology of CNN is the local receptive field, sharing of weights, sub sampling by 

time or space, so as to extract feature and reduce the size of the training parameters. The advantage 

of CNN algorithm is that to avoid the explicit feature extraction, and implicitly to learn from the 

training data .The same neuron weights on the surface of the feature mapping, thus network can learn 

parallel, reduce the complexity of the network Adopting sub sampling structure by time or space, can 

achieve some degree of robustness, scale and deformation displacement .Input information and 

network topology can be a very good match, It has unique advantages in image processing.  

CNN consists of four layers: convolutional layer, activation layer, pooling layer and fully 

connected. Convolutional layer allows extracting visual features from an image in small amounts. 

Pooling is used to reduce the number of neurons from previous convolutional layer but maintaining 

the important information.  

Activation layer passes a value through a function which compresses values into range. Fully 

connected layer connects a neuron from one layer to every neuron in another layer. As CNN 

classifies each neuron in depth, so it provides more accuracy. 

ConvNets are the superheroes that took working with images in deep learning to the next 

level. With ConvNets, the input is a image, or more specifically, a 3D Matrix. 
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• Let’s start by looking at how a ConvNet looks. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.2: Convolution Neural 

Network A Convent usually has 3 types of layers: 

1. Convolution Layer(CONV) 

2. Pooling Layer(POOL) 

3. Fully Connected Layer(FC) 
  

1. ConvolutionLayer(CONV): 
 

 
 

Fig. 3.3: Process in Convolutionlayer 
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Let's throw light on some obvious things from above 

1. The depth(d1) (or the number of channels) of the input and of one kernel is the same. 

2. The depth (d2) of the output is equal to the number of kernels (i.e. the depth of the orange 3- 

dimensional matrix). 

3. Alright, so we have inputs, kernels and outputs. Now let’s look at what happens with a 2D 

input and a 2D kernel, i.e. d1=1 

 
Fig. 3.4: 2D kernal process 

 
2. Pooling Layer(POOL): 

There are two types of pooling: 

1) Max-Pooling 

2) Average Pooling 
 

The main purpose of a pooling layer is to reduce the number of parameters of the input tensor 

and thus - Helps reduce over fitting - Extract representative features from the input tensor - Reduces 

computation and thus –  
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The input to the Pooling layer is tensor. 
 

Fig. 3.5: Pooling of Image 
 

3. Fully Connected Layer(FC): 
 

 

Fig. 3.6: Fully connected Layer 
 
 
let’s visualize how to calculate the dimensions of the output tensor from the input tensor. 

(w1 – F + 2p W2 = ------------------- + 1) S 
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where, 

W1—is the width / height of the input tensor 

F—is the width / height of the kernel 

P—is the padding 

S—is the stride 

W2—is the output width / height 

 
Statistical techniques andvisualization NumPy stands for ‘Numerical Python’ or ‘Numeric 

Python’. It is an open source module of Python which provides fast mathematical computation on 

arrays and matrices. Since, arrays and matrices are an essential part of the Machine Learning 

ecosystem, NumPy along with Machine Learning modules like Scikit-learn, Pandas, Matplotlib, 

TensorFlow, etc. complete the Python Machine Learning Ecosystem. NumPy provides the essential 

multi-dimensional array-oriented computing functionalities designed for high-level mathematical 

functions and scientific computation. Numpy can be imported into the notebook using NumPy’s 

 

main object is the homogeneous multidimensional array. It is a table with same type elements, i.e, 

integers or string or characters (homogeneous), usually integers. In NumPy, dimensions are called 

axes. The number of axes is called the rank. 

 There are several ways to create an array in NumPy like np.array, np.zeros, no.ones, etc. Each 

of them provides some flexibility. 

Keras: 

keras is a high-level neural networks API, capable of running on top of Tensorflow, The neo 

and CNTK. It enables fast experimentation through a high level, user-friendly, modular and 

extensible API. Keras can also be run on both CPU and GPU. 

Keras was developed and is maintained by Francois Chollet and is part of the Tensorflow 

core, which makes it Tensorflow preferred high-level API. Keras can be installed using pip or conda. 

Keras provides seven different datasets, which can be loaded in using Keras directly. These 

include image datasets as well as a house price and a movie review datasets. To feed the images to a 

convolution neural network we transform the data frame to four dimensions. This can be done using 

numpy reshape method. We will also transform the data into floats and normalize it. The easiest way 

of creating a model in Keras is by using the sequential API, which lets you stack one layer after the 

other. The problem with the sequential API is that it doesn’t allow models to have multiple inputs or 

outputs, which are needed for some problems. 

Nevertheless, the sequential API is a perfect choice for most problems. To create a 

convolution neural network we only need to create a sequential object and use the add function to 
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add layers. The code above first of creates a Sequential object and adds a few convolution, max-

pooling and dropout layers. It then flattens the output and passes it two a last dense and dropout layer 

before passing it to our output layer. If you aren’t confident build a convolution neural 

network(CNN) check out this great tutorial. 

The sequential API also supports another syntax where the layers are passed to the 

constructor directly. Alternatively, the functional API allows you to create the same models but 

offers you more flexibility at the cost of simplicity and readability. 

 It can be used with multiple input and output layers as well as shared layers, which enables 

you to build really complex network structures. 

 When using the functional API we always need to pass the previous layer to the current 

layer. It also requires the use of an input layer. 

 Before we can start training our model we need to configure the learning process. For this, 

we need to specify an optimizer, a loss function and optionally some metrics like accuracy. 

 The loss function is a measure on how good our model is at achieving the given objective. 
 

 An optimizer is used to minimize the loss(objective) function by updating the weights using 

the gradients. 

Augmentation is a process of creating more data from existing once. For images you can to 

little transformations like rotating the image, zooming into the image, adding noise and many more. 

This helps to make the model more robust and solves the problem of having not enough data. Keras 

has a method called Image Data Generator which can be used for augmenting images. This Image 

Data Generator will create new images that have been rotated, zoomed in or out, and shifted in width 

and height. Now that we defined and compiled our model it’s ready for training. To train a model we 

would normally use the fit method but because we are using a data generator we will use fit 

generator and pass it our generator, X data, y data as well as the number of epochs and the batch size. 

We will also pass it a validation set so we can monitor the loss and accuracy on both sets as well as 

steps per epoch which is required when using a generator and is just set to the length of the training 

set divided by the batch size. We can visualize our training and testing accuracy and loss for each 

epoch so we can get intuition about the performance of our model. The accuracy and loss over 

epochs a resaved in the history variable we got whilst training and we will use Matplotlib to visualize 

this data. OpenCV (Open source computer vision) is  a library of  programming functions mainly 

aimed at real-time computer vision. Originally developed by Intel, it was later supported by Willow 

Garage then It see (which was later acquired by Intel). The library is cross-platform and free for use 

under the open-sourceBSDlicense. OpenCV supports the deep learning frame works Tensor Flow, 
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Torch/Py-Torch and Caffe. 

Example: How the image can be identified as x 

Step1: The input image is given as input 

 

                                  Fig 3.7 : Identification of image using CNN 
 

Step2: Applying Feature detectors to the input image 
 

 

Fig. 3.8: Match pieces of image 
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Step3: Applying Convolution layer 

 

 

Fig. 3.9: Image stack of filtered image 
 

Step4: Applying MaxPooling layer 
 

 

Fig. 3.10: Pooling 
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Step5: Applying Relu function 
 

 

Fig. 3.11: Rectified linear units 
 

Step6: Applying Flattening layer 
 

 

Fig. 3.12: Flattening the layer 
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Step7: Predicting the output. 
 

 

Fig. 3.13: Connecting the layer 
 

IMPLEMENTATION: 

The convolutional neural network (CNN) would be developed using the following steps: 

i. Data Collection – image dataset 

ii. Data pre-processing – augment, standardize and split the images to training and testing 

dataset 

iii. Training the CNN model – using the training dataset 

iv. Testing the CNN model – using the testing dataset. 
 

 Step 1- Collecting theDataset: 

In order to train our machine, we need a huge amount of data so that our model can learn 

from them by identifying out certain relations and common features related to the objects. 

Fortunately many such datasets are available on internet. Here we have a images for having Jaundice 

and without Jaundicedataset which consist of 400 images — 200 of each. This will help in training as 

well testing our classifier. 

Data Preprocessing: 

Standardization: 

The images were transformed to the same size i.e. 128px by 128px and converted to the same 

image format 
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Folder Structure: 

Approximately 80% of the images formed the training dataset and the remaining 20% formed 

the validation dataset. The images collected were put into the respective dataset folder and subfolders 

corresponding to the species name. The subfolder name defined the label that would be applied to 

each image. 

 

Fig. 3.14: Data set 
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Step 2 - Importing Libraries and Splitting the Dataset: 

 To use the powers of the libraries, we first need to import them. 

 After importing the libraries, we need to split our data into two parts- taining_set and test_set. 
 

In our case, the dataset is already split into two parts. The training set has 400 images each of 

with Jaundiceand withoutJaundicewhile the test set has 50 images of each. 

 

 

Step 3 — Building the CNN: 

The model type that we will be using is Sequential. Sequential is the easiest way to build a 

model in Keras. It allows you to build a model layer by layer. 

This is most important step for our network. It consists of three parts – 

1. Convolution 

2. Pooling 

3. Flattening 
 

1. Convolution: 

• We use the ‘add()’ function to add layers to our model. 

• Our first layer is Conv2D layers. These are convolution layers that will deal with our input 

images, which are seen as 2-dimensional matrices. 

• 32 in the first layer are the number of nodes in each layer. This number can be adjusted to be 

higher or lower, depending on the size of the dataset. 
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• Our first layer also takes in an input shape. This is the shape of each input image, 64,64. 

• 3 represents the intensity of the RGB. 

• We can add one more convolutional layer. 

• This time we will have 64 feature maps with the kernel of (3,3). Default stride is (1,1). We 

then apply the max pooling to the convolutional layers. 

RELU(Rectified Linear Unit): 

Rectified Linear Unit transform function only activates a node if the input is above a certain quantity, 

while the input is below zero, the output is zero, but when the input rises above a certain threshold, it 

has a linear relationship with the dependent variable. 

 
Fig. 3.15: RELU 

 
2. Pooling: 

Pooling reduces the size of an input representation, in this case this is applied to an image. 

Max pooling consists of applying a max pooling window to a layer of the image. 
 
 

 

• pool_size: Integer, size of the max pooling windows. 

• Pool_size 2*2 window will first find the maximum value of the 2*2 matrix on the top left of 

the image matrix. 

• Consider the above example, this first maximum value is 78. It is thus the first value of the 

pooling window on the right. 

• Then the max pooling window hops over two squares and finds that 94 is the highest value. 

94 is written in the max pooling window. The hop action is called Stride. 

• A stride value of 2 will avoid overlapping although some CNN models have strides that 

overlap. 
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3. Flattening: 

The flattening layer takes the output of the max pooling layer and transforms into a vector of 

size x*y*z in the following code 

 

Flatten serves as a connection between the convolution and dense layers. In this case, the 

layer vector will be 14*14*32 = 6272 as shown in the diagram Flatten1:Flatten Input: 

(None,14,14,32) Output: (None,6272) 

This operation creates a standard layer with 6272 very practical connections for the dense 

operations that follow. After flattening has been carried out, a fully connected, dense network can be 

implemented. 

Step 4 — Full Connection: 

• Full connection is connecting our convolutional network to a neural network and then 

compiling our network. 

• Here we have made 2 layer neural network with a sigmoid function as an activationfunction 

for the last layer as we need to find the probability of the object being a with Jaundiceor a 

without Jaundice. 

• ‘Dense’ is the layer type we will use in for our output layer. Dense is a standard layer type 

that is used in many cases for neural networks. 

• We will have 10 nodes in our output layer, one for each possible outcome (0–9). 

• The activation is ‘softmax’. Softmax makes the output sum up to 1 so the output can be 

interpreted as probabilities. The model will then make its prediction based on which option 

has the highest probability. 
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Compiling the model : 

• Next, we need to compile our model. Compiling the model takes three parameters: 

optimizer, loss and metrics. 

 
• The optimizer controls the learning rate. We will be using ‘adam’ as our optimizer. Adam is 

generally a good optimizer to use for many cases. The adam optimizer adjusts the learning 

rate throughout training. 

• The learning rate determines how fast the optimal weights for the model are calculated. A 

smaller learning rate may lead to more accurate weights (up to a certain point), but the time 

it takes to compute the weights will be longer. 

• We will use ‘binary_crossentropy’ for our loss function. This is the most common choice for 

classification. A lower score indicates that the model is performing better. 

• As our output is two, here we chosen loss as binary_crossentropy. 

• To make things even easier to interpret, we will use the ‘accuracy’ metric to see the accuracy 

score on the validation set when we train the model. 

Step 5 — Data Augmentation: 

While training your data, you need a lot of data to train upon. Suppose we have a limited 

number of images for our network. What to do now? 

You don’t need to hunt for novel new images that can be added to your dataset. 

Why? Because, neural networks aren’t smart to begin with. For instance, a poorly trained neural 

network would think that the set here tennis balls shownbelow,aredistinct,uniqueimages. 

So, to get more data, we just need to make minor alterations to our existingdataset. Minor changes 

such as flips or translations or rotations. Our neural network would think these are distinct images 

anyway. 

Data augmentation is a way we can reduce overfitting on models, where we increase the 

amount of training data using information only in our training data. The field of data augmentation is 

not new, and in fact, various data augmentation techniques have been applied to specific problems. 
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Step 6 — Training our Network: 

So, we completed all the steps of construction and its time to train our model.If you are 

training with a good video card with enough RAM (like an Nvidia GeForce GTX 980 Ti or better), 

this will be done in less than an hour. If you are training with a normal cpu, it might take a lot 

longer.With increasing number of epochs, the accuracy will increase. 
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Step 7 — Testing: 

• Now lets test a random image.2222 

And, yes !!our network correctly predicted the image of the dog!! Though it is not 100% 

accurate but it will give correct predictions most of the times. Try adding more convolutional and 

pooling layers, play with the number of nodes and epochs, and you might get high accuracy result. 

You can even try it with your own image and see what it predicts. Whether you look close to a with 

Jaundice or a without Jaundice. 

 

 
Using User Interface (TKInter): 
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DATA PREPARATION 

Pre-processing the data such as resizing, and grey scale is the first step of your machine 

learning pipeline. Most deep learning frameworks will require your training data to all have the same 

shape. So it is best to resize your images to some standard. Whenever training any kind of machine 

learning model it is important to remember the bias variance trade-off. The more complex the model 

the harder it will be to train it. That means it is best to limit the number of model parameters in your 

model. You can lower the number of inputs to your model by down sampling the images. Grey 

scaling is often used for the same reason. If the colours in the images do not contain any 

distinguishing information then you can reduce the number of inputs by a third by grey scaling. 

There are a number of other pre-processing methods which can be used depending on your 

data. It is also a good idea to do some data augmentation, this is altering your input data slightly 

without changing the resulting label to increase the number of instances you have to train your 

model. This is a very packed question. Let's try to go through it and I will try to provide some 

example for image processing using a CNN. 

The shape of the variable which you will use as the input for your CNN will depend on the 

package you choose. I prefer using tensor flow, which is developed by Google. If you are planning 

on using a pretty standard architecture, then there is a very useful wrapper library named Keras 

which will help make designing and training a CNN very easy. When using tensor flow you will 

want to get your set of images into a numpy matrix. The first dimension is your instances, then your 

image dimensions and finally the last dimension is for channels. 

For most data the labelling would need to be done manually. This is often named data 

collection and is the hardest and most expensive part of any machine learning solution. It is often 

best to either use readily available data, or to use less complex models and more pre-processing if the 

data is just unavailable. 

Here the proposed system collects data using web camera in different angles and positions in order to 
built the system to produce good accuracy. The above collection of dataset shows the image of a 
person.  
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Training_set : With Jaundice 
 

 

                         Fig. 3.16: Jaundice effected training set  

Training_set : WithoutJaundice 

 
 

Fig. 3.17: Normal eyes training set 



  Jaundice Detection 
 

Gudlavallervu Enginnering College   32 
 

Test_set : With Jaundice 
 

 

 

Fig. 3.18: Jaundice effected test set 
 
 

Test_Set : Without Jaundice 
 

 
 

Fig. 3.19: Normal eyes test set 



  Jaundice Detection 
 

Gudlavallervu Enginnering College   33 
 

CHAPTER 4 

RESULTS AND DISCUSSION 

 
Results: 

The below shows the predicted value i.e, either 1 or 0. If the person having jaundice it 

predicts the value as 0, otherwise it predicts the value as 1. 
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 The below diagram shows TKInker predicting that the person is having jaundice. After 

opening the image in the TKInker, it predicts whether the person is having jaundice or not. 

 

Fig. 3.20: Sample Output 
 
 

 The below diagram shows TKInker predicting that the person is having jaundice. After 

opening the image in the TKInker, it predicts whether the person is having jaundice or not. 

 

Fig. 3.21: Sample Output 
 
 

Discussions: 

CNN is a very powerful algorithm which is widely used for image classification and object 

detection. The hierarchical structure and powerful feature extraction capabilities from an image 

makes CNN a very robust algorithm for various image and object recognition tasks 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

 
CONCLUSION 

Infant Jaundice – a common disease which affects human beings at any stage of life. 

Especially neonatal jaundice in early stage detection plays a vital role. If the levels of bilirubin are 

excreted then it causes to liver damage or need for endoscopy treatment for the affected children 

whereas in adults it first affects the liver directly which may cause to death also. So, early detection 

of jaundice and diagnosing within time is important. Regarding this machine learning techniques 

plays a vital role in clinical studies which gives accurate and efficient results. 

 
FUTURE SCOPE 
 
           Jaundice detection in early stage is necessary to avoid high risk of hyperbilirubinemia. So that  

It is required to detect jaundice at early stage. As the technology is developing day by day, the 

trending technologies present are AI, websites etc .By these we can detect the disease fast and 

accurate. The future scope for our  application is detect the patients rather by images but directly 

scanning their faces to detected at home at early stage without need to rush towards the laboratory to 

detect jaundice. 
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2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and 

demonstrate the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 
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Program Specific Outcomes (PSOs) 
 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 



  Jaundice Detection 
 

Gudlavalleru Engineering College  39 

PROJECT PROFORMA 
 
 

 
Classification 

of 
Project 

Applicati
on 

Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 
 
 

Project Outcomes 

Course Outcome 
(CO1) 

Identify and analyze the problem statement using prior 
technical knowledge in the domain of interest. 

Course Outcome 
(CO2) 

Design and develop engineering solutions to complex 
problems by employing systematic approach. 

Course Outcome 
(CO3) 

Examine ethical, environmental, legal and security issues 
during project implementation. 

Course Outcome 
(CO4) 

Prepare and present technical reports by utilizing different 
visualization tools and evaluation metrics. 

 
 
 
 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Cours

e 
Outco
mes 

Program Outcomes and Program Specific Outcome 

P
O
 
1 

P
O
 
2 

P
O
 
3 

P
O
 
4 

P
O
 
5 

P
O
 
6 

P
O
 
7 

P
O
 
8 

P
O
 
9 

P
O
 
1
0 

P
O
 
1
1 

P
O
 
1
2 

PS
O 
1 

PSO 
2 

CO1 3 3 1     2 2 2   1 1 

CO2 3 3 3 3 3   2 2 2  1 3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2  3  

CO4 2  1  3    3 3 2 2 2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based on level of 
mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped.



Juni Khyat 
(UGC Care Group I Listed Journal) 

ISSN: 2278-4632 
Vol-10 Issue-5 No. 14 May 2020 

Copyright ⓒ 2020 Authors Page | 1 www.junikhyat.com 

 

 

 

Jaundice Detection 

R .Satya Sravya1,Shaik Nagul Kulshan2,R .Sangamesh Guptha3,V.Manogna4, 
M. Siva Naga Prasad5 

1234Department of CSE, Gudlavalleru Enginneering College,India 
5Assistant Professor, Department of CSE, Gudlavalleru Enginneering College,India 

 
ABSTRACT- 

Hyperbilirubinemia is emerging as an increasingly common problem in newborns due to a 
decreasing hospital length of stay after birth. Jaundice is the most common disease of the 
newborn and although being benign in most cases it can lead to severe neurological consequences 
if poorly evaluated. Early detection of clinically relevant hyperbilirubinemia can be enhanced by 
the application of deep learning. We are using CNN (Convolutional Neural Network) algorithm 
in deep learning on the dataset for classification of image. The generated system is connected 
with a user-friendly website where user will upload photo for identification purpose and it gives 
the desired output., on preterm and term born neonates with serial measurements of total serum 
bilirubin in the first two weeks of life to predict jaundice. 

Keywords-Hyperbilirubinemia Jaundice,Neurological consequences. 

I. INTRODUCTION 

1. About jaundice-Jaundice can be caused by a problem in any of the three phases in bilirubin 
production.Before the production of bilirubin, you may have what is called unconjugated jaundice 
due to increased levels of bilirubin. In this project, deep learning is applied to enhance the early 
detection of clinically relevant hyperbilirubinemia in advance with the help of CNN algorithm. 

Jaundice or icterus describes the yellow coloration of the skin and sclerae caused by the 
hyperbilirubinemia. Based on the levels of the bilirubin, the color of the skin and sclerae will 
vary. The infant Jaundice is common during the first day of postnatal life and affects almost two 
thirds of human newborns. Mild jaundice is natural in newborn babies, which normally 
disappears within few days as the enzymes are formed in the body. 

1. Types of jaundice: 

A. Physiological jaundice 
B. Pathological jaundice 
C. Hemolytic jaundice. 

2. Causes of infant jaundice- The primary reason for the infant jaundice is increase in the level 
of bilirubin. The bilirubin is a waste product that is produced after the breakdown of the red 
blood cells. It comprises of an open chain of four pyrrole-like rings (tetrapyrrole). As the 
hemoglobin of Red Blood Cells (RBC) in womb is different than the hemoglobin after birth, the 
rate at which the new RBC produced is faster. Further, the underdeveloped liver of the 
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infants increases the level of bilirubin as fast as possible and results in the 
hyperbilirubinemia. In certain cases, the presence of bilirubin results in the following 
disorders, such as, Liver disease, Viral infections, Deficiency in enzymes, Abnormality in 
RBC, Hypothyroidism, Liver inflammation. 

To improve the early detection of clinically relevant hyperbilirubinemia we applied both 
conventional as well as state-of-the-art ML-methods––algorithms that can “learn” from data 
to improve their performance with respect to a particular task, which in this case is the 
prediction for the need of a phototherapy treatment. All analyses were implemented in the 
Python3 programming language using models from the scikit-learn library. The runtime for 
the models is very fast: for the whole time series of measurements, training time lies in the 
range of a few seconds, and new predictions take only a few milliseconds to compute. 

II. RELATED WORK 

Hyperbilirubinemia is the most common condition requiring evaluation and treatment in 
neonates. Identifying among all newborns those few at risk to develop marked 
hyperbilirubinemia is a clinical challenge 

The prevention, detection and management of jaundice in term and late preterm 
newborn infants remains a challenge [1-3]. Sixty per cent of term newborns develop 
jaundice, and 2% exceed 

a Total serum bilirubin (TSB) concentration of 340 μmol/L [4]. The incidence of acute 
encephalopathy is much lower, recent data [4] suggesting an incidence of approximately 
one per 10,000 live births; the incidence of chronic encephalopathy has been estimated to 
be between one per 50,000 live births and one per 100,000 live births [5]. Acute 
encephalopathy does not occur in full-term infants whose peak TSB concentration remains 
below 340 μmol/L and is very rare unless the peak TSB concentration exceeds 425 μmol/L; 
above this level, the risk for toxicity progressively increases [6]. Two-thirds of patients  
with chronic encephalopathy had a recorded peak TSB concentration that exceeded 600 
μmol/L[7]. 

HDFN can cause fetal hydrops during pregnancy or neonatal jaundice after 
birth.Direct Antiglobulin Test (DAT) detects antibodies bound to red cells and is a valuable 
test aiding in the diagnosis of HDFN. 

 
 

Zone Greater than 37 weeks 
gestation and DAT 
negative 

35 to 37 6/7 weeks 
gestation or DAT- 
positive 

35 to 37 6/7 weeks 
gestation and DAT 

High Further testing or 
treatment requried 

Further testing or 
treatment requried 

Phototherphy requried 

High intermediate Routine care Follow-up within  24hr to 
48hr 

Further testing or 
treatment requried 

Low intermediate Routine care Routine care Further testing or 
treatment requried 

Low Routine care Routine care Routine care 
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Response to results bilirubin screening 

 

III. PROPOSED METHODOLOGY 

The aim of AI is to improve computer functions which are related to human knowledge, for 
example, reasoning, learning, and problem-solving. Machine learning is a branch of artificial 
intelligence that aims at solving real life engineering problems. It provides the opportunity to 
learn without being explicitly programmed and it is based on the concept of learning from 
data. 

The application of machine learning models on human disease diagnosis aids medical experts 
based on the symptoms at an early stage, even though some diseases exhibit similar 
symptoms. One of the important problems in multivariate techniques is to select relevant 
features from the available set of attributes. The common feature selection techniques include 
wrapper subset evaluation, filtering and embedded models. Embedded models use classifiers 
to construct ensembles, the wrapper subset evaluation method provides ranks to features 
based on their importance and filter methods rank the features based on statistical 
measurements. 

To implement our project, we are using one of the deep learning algorithms called CNN. So 
in deep learning, a convolution neural network is a class of deep neural networks, most 
commonly applied to analyzing visual imagery. CNNs use relatively little pre-processing 
compared to other image classification algorithms. 

Convolution Neural Network (CNN) algorithm consists of 4 steps 

They are: 

1. convolution 
2. pooling 
3. flattening 
4. full connection 
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Convolution: 

When programming a convolution layer, each convolution layer within a neural network 
should have the following attributes: 

 Input is a tensor with shape (number of images) x (image width) x (image height) x (image 
depth). 

 Number of convolution kernels. 
 Width and height of kernels are hyper-parameters. 
 Depth of kernels must be equal to the image depth. Convolution layers apply a 

convolution operation to the input, passing the result to the next layer. 

The convolution emulates the response of an individual neuron to visual stimuli. Each 
convolution neuron processes data only for its receptive field. Although fully connected feed 
forward neural networks can be used to learn features as well as classify data, it is not 
practical to apply this architecture to images. A very high number of neurons would be 
necessary, even in a shallow (opposite of deep) architecture, due to the very large input sizes 
associated with images, where each pixel is a relevant variable. For instance, a fully 
connected layer for a (small) image of size 100 x 100 has 10000 weights for each neuron in 
the second layer. The convolution operation brings a solution to this problem as it reduces the 
number of free parameters, allowing the network to be deeper with fewer parameters. For 
instance, regardless of image size, tiling regions of size 5 x 5, each with the same shared 
weights, requires only 25 learnable parameters. In this way, it resolves the vanishing or 
exploding gradients problem in training traditional multi-layer neural networks with many 
layers by using back propagation 
Pooling: 

Convolution networks may include local or global pooling layers. Pooling layers reduce the 
dimensions of the data by combining the outputs of neuron clusters at one layer into a single 
neuron in the next layer. Local pooling combines small clusters, typically 2 x 2. Global 
pooling acts on all the neurons of the convolution layer. In addition, pooling may compute a 
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max or an average. Max pooling uses the maximum value from each of a cluster of neurons at 
the prior layer. Average pooling uses the average value from each of a cluster of neurons at 
the prior layer. 

Flattening: 

This step is for converting the multidimensional array to single dimensional array. 

Fully connected: 

Fully connected layers connect every neuron in one layer to every neuron in another layer. It 
is in principle the same as the traditional multi-layer perceptron neural network (MLP). The 
flattened matrix goes through a fully connected layer to classify the images. It is one of the 
ways of machine learning where the model is trained by input data and expected output data. 
 

 
 
 
 
Тo create such model, it is necessary to go through the following phases: 

1. model construction 
2. model training 
3. model testing 
4. model evaluation 

Model construction depends on machine learning algorithms. In this projects case, it was 
neural networks. CNN feature vector to implement jaundice recognition. Firstl collect the 
images with two conditions with and without jaundice from the patients inorder to construct 
over model. 

Model training is achieved only when we collected the required inputs from the patients 
suffering from jaundice.Now we should train this model based on the inputs we have 
gathered.We have to train for both with and without jaundice.The construction of the model 
based on this training is about 80%. 
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Model Testing is achieved only after the model training completed.In this We also train the 
model 

with both conditions with a small sample of images when compared with the above 
phrase.The remaining model construction of about 20%done here. 

Model Evaluation is to check the accuracy of the model.The more images added the more 
accuracy generated.For evaluation we have created an user interfaces to check wheather the 
evaluate image belongs to which condition.The result of the model will generate here. 

V. RESULTS 
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VI. CONCLUSION 

The present study investigated a method to identify the whether the person having jaundice  or not 
using Deep learning algorithm on the dataset for classification of image. The generated system is 
connected with a user-friendly website where user will upload photo for identification purpose and 
it gives the desired output. The proposed system works on the principle based on detection of a part 
and extracting CNN features from multiple convolutional layers. These features are aggregated and 
then given to the classifier for classification purpose. On basis of the results which has been 
produced, the system has provided the 96% accuracy in prediction of finding whether the person is 
having jaundice or not 
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ABSTRACT 

 

  Protection of crops is the science and practice of managing plant diseases, wild animals 

and other pests that damage agricultural crops and forestry. Agricultural crops include field 

crops, vegetable crops and fruits.The crops in field are exposed to many factors. The crop plants 

may be damaged by insects, birds, rodents etc. Huge crop damage is caused by the wild animal 

attacks on the agriculture farms. 

There are some traditional techniques followed by the local farmers, but which are not 

effective. This problem can be solved using convolution neural networks techniques. In this 

project, we proposed an algorithm to detect animals in a given image and we are also using some 

sounds that can repel the animals, and also detect the plant diseases that would destroy plants and 

we also suggest some fertilizers for them by sending message to the farmers. 

Keywords: Wild Animal Detection, Disease detection, Convolution neural networks. 
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                                            CHAPTER 1 

                                          INTRODUCTION 

1.1. INTRODUCTION: 

Crop protection is the science and practice of managing plant diseases, weeds and 

other pests that damage agricultural crops and forestry. Agricultural crops include field crops, 

vegetable crops and fruits. It is important to produce higher quality crops with minimal 

wastage. This increase in productivity leads to less land, water and labour being required for 

food crops. With less land being used biodiversity is preserved and less greenhouse gases are 

emitted. It also ensures more food reaches the shops and markets in good condition, which 

helps to keep the prices down. 

If we were to stop using some of the more common protection methods with our fruit and 

vegetable crops, there would be a lot less choice in the food available to buy on a local level. 

Global yields would drop by approximately one third. Vegetables we have become 

accustomed to or have taken for granted would only be readily available in certain regions. 

They would be available at exorbitant prices and questionable freshness and quality in others. 

There are four main approaches to successful plant protection, each with varying degrees of 

success; pesticide based measures, biological pest control, barrier methods and animal 

psychology. Here is some brief information on each. 

Pesticides 

Pesticide Based measures are used to attract and/or destroy garden pests. There are three 

main methods in common practice; Herbicides are used to kill unwanted plants and weeds, 

Insecticides are used to kill insects, and Fungicides are used to kill fungi, some of which can 

cause serious damage to agriculture. 

Biological 

Biological pest control is the practice of controlling insects, weeds and diseases by using 

other living organisms. A ladybird population can be ‘grown’ or maintained to control aphids 

in the garden. Aphids are the most destructive pest to vegetable plants. Having a good 

population of beneficial insects will take a lot of the hard work and heartache out of pest 

control. 

https://en.wikipedia.org/wiki/Plant_diseases
https://en.wikipedia.org/wiki/Weed
https://en.wikipedia.org/wiki/Pest_(organism)
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Barriers 

Barrier methods are anything that effectively creates a barrier between plants and pests, 

weather or diseases. These include butterfly and bird netting, micromesh, garden fleece, plant 

collars and garden cloches. Electronic pest deterrents also fall under this category as they 

create an invisible barrier. 

Psychology 

Animal psychology methods includes anything that deter pests, animals or birds using 

psychological methods. The most common example of this is the good old fashioned 

scarecrow, there are a wide variety of more modern bird scarers available. 

The crops in field are exposed to many factors. The crop plants may be damaged by insects, 

birds, rodents, bacteria, etc. In this project we are applying deep learning techniques in order 

to provide security from wild animals in agriculture and also to detect plaint diseases that 

grows near the forest areas. In agriculture fields near to forest areas have a severe threat from 

wild animals, which attacks regularly on farms. These attacks causing huge damage to 

agricultural crops subsequently causes significant financial losses to farmers. According to a 

report prepared by Himachal Kisan Sabha reported that wild animals, including wild boars, 

monkeys, neelgai and etc, were causing a loss of Rs 400-500 Crore every year to farmers in 

Himachal Pradesh state, India. Some measures are taken by the farmers by installing 

electrical fences to the farms, big flood lights in the form and other Jugaads by the local 

farmers. Installing an electrical fence is much costlier to equip huge farms and kills so many 

animals, which is offensive legally and affects the biodiversity and when plants and crops are 

affected by pests it affects the agricultural production of the country. Usually farmers or 

experts observe the plants with naked eye for detection and identification of disease. But this 

method can be time processing, expensive and inaccurate. Automatic detection using image 

processing techniques provide fast and accurate results. This project is concerned with a new 

approach to the development of plant disease recognition model, based on leaf image 

classification, by the use of  convolutional networks. Advances in computer vision present an 

opportunity to expand and enhance the practice of precise plant protection and extend the 

market of computer vision applications in the field of precision agriculture. Novel way of 

training and the methodology used facilitate a quick and easy system implementation in 

practice. In this project, we proposed a new and cost effective solution for agriculture security 
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from wild animals. It is a proactive solution which gives alerts to the farmers when animals 

come near to the farms and identifies plant disease. In this project, we proposed a solution 

that recognizes wild animals when it is captured on camera and also identifies the plant 

diseases that destroys crops and also sends the message to the farmers. For this, we use 

convolution neural networks(CNN) algorithm to recognize the animal in a given image and 

diseased plants. The process is explained as below. Firstly images are captured from the 

cameras installed in the farm. Then, these images are processed to detect whether any animal 

or disease of plant exists in the given image. Later, if an animal or plant disease present in an 

image, then recognition is done using CNN. 

Python is a general purpose programming language. Hence, you can use the programming 

language for developing both desktop and web applications. Also, you can use Python for 

developing complex scientific and numeric applications. Python is designed with features to 

facilitate data analysis and visualization. 

Artificial intelligence (AI) is the simulation of human intelligence processes by machines, 

especially computer systems. These processes include learning, reasoning and self-correction. 

Particular applications of AI include expert systems, speech recognition and machine vision. 

It is the ability of a computer program or a machine to think and learn. It is also a field of 

study which tries to make computers "smart".  As machines become increasingly capable, 

mental facilities once thought to require intelligence are removed from the definition. AI 

works by combining large amounts of data with fast, iterative processing 

and intelligent algorithms, allowing the software to learn automatically from patterns or 

features in the data. 

Deep learning (also known as deep structured learning or hierarchical learning) is part of a 

broader family of machine learning methods based on learning data representations, as 

opposed to task-specific algorithms. Learning can be supervised, semi-supervised or 

unsupervised. It is a subfield of machine learning concerned with algorithms inspired by the 

structure and function of the brain called artificial neural networks.  

1.2. OBJECTIVE OF THE PROJECT: 

 The main objective of this project is to detect the different animals which spoils the 

crop and also detects plant diseases.  

https://searchenterpriseai.techtarget.com/definition/expert-system
https://searchcrm.techtarget.com/definition/voice-recognition
https://searchenterpriseai.techtarget.com/definition/machine-vision-computer-vision
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 We can protect the crop with out harming the animals. 

 We can identify the animal by capturing the picture of the animal. 

 We are also using some sounds that can irritate the animals, so that these animals can 

run away from the crops without damaging them. 

 We can identify the plant diseases. 

 After identifying the diseased plant and we can suggest the fertilizers for it and sends 

that to the farmer.     

 So this can be done by using Convolution neural network (CNN) algorithm.  

 By this it reduces both manpower and time. 

 

1.3. PROBLEM STATEMENT: 

Huge crop damage is caused by the wild animal attacks on the agriculture farms and also by 

diseases caused to plaints. Here are some traditional techniques followed by the local 

farmers, but which are not effective. This problem can be solved using CNN techniques. In 

this project, we proposed an algorithm to detect animals and diseased plaints in a given 

image. Convolution neural networks remains one of the most popular techniques used to 

predict used to predict the things by using images. CNNs are used in variety of areas, 

including image and pattern recognition, speech recognition, natural language processing, 

and video analysis. 
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                                  CHAPTER 2 

                            LITERATURE REVIEW 

A literature review gives more knowledge about the area in which the research is conducted. 

It helps to refine the research topic by determining` the research gap. It helps to avoid errors 

of duplication. It helps to identify the contribution that one’s research will make and also 

provides a justification for the student. It will help in understanding how already existing 

research findings have been presented in that particular area.  

The review has been conducted in the following manner 

First, several literature sources in the area of behavioural finance were identified and   

studied. The topic was then narrowed down upon as there were several discussions on the 

various factors. Therefore, we decided to study all such factors and read more articles on this 

topic which completed the literature review. 

Histogram based feature vectors are popular due to high detection rate and robustness. 

Histogram Oriented Gradients (HOG) [1] used in computer vision applications like object 

recognition, Content-based Image retrieval and people detection in videos. In HOG, 

Gradients of an image calculated and then converted into orientations. Later histograms 

calculated for these oriented gradients. There are different variants of  HOG proposed by 

different people with improved accuracy CoHOG is an improved technique than HOG which 

uses a pair of oriented gradients to calculate cooccurrence matrix in order to improve the 

accuracy. W-CoHOG [2] is an extension of CoHOG [3], in this method magnitude 

component combined to a co- occurrence histogram matrix in order to improve the accuracy.  

Wild Animal detection techniques [4] are proposed by different people earlier with different 

approaches. Varsha Bapat et al. proposed a system using wireless sensor networks to detect 

the animals in the field [5]. But sensor based solutions are costlier due to installing more 

sensors in the field increase the coverage and makes solution costlier. Slavomir Matuska et al. 

proposed solution using computer vision technique, the method uses a combination of 

SIFT[6] and SURF[7] local features in order to detect the animals[8]. Shalika et. al. proposed 

animal classification system[9] using shape, colour and texture based feature vector and 

Support vector machine[10]. Mansi Parikh and Mrinal Patel proposed Animal detection using 

template matching algorithm  to prevent animal-vehicle accidents. Mriganka Gogoi and Savio 

Raj Philip used segmentation technique for animal detection later SIFT features used to 

recognize animals. Burghardt, Tilo, and Janko Calic implemented animal face detection and 
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tracking system using Harr Cascade classifier, Haar-like features and AdaBoost classifiers. 

Okafor, Emmanuel, et al. done a comparative study on wild animal recognition between deep 

learning and bag of visual words. Ronald kays et al. developed a system using motion-

sensitive camera traps. The images are captured by triggering cameras whenever motion 

detected by the cameras. 

The potentiality of state-of-the-art computer vision methods called deep neural networks to 

automatically distillate information from images in the SS dataset, the major existing labeled 

dataset of wild animals. They first showed that deep neural networks can achieve well on the 

SS dataset, although performance is worse for occasional classes. Perhaps most importantly, 

their results show that employing deep learning technology can save a incredible amount of 

time for biology researchers and the human volunteers that help them by labeling images. In 

particular, for animal identification, the system can save 99.3% of the manual labor (over 

17,000 hours) while accomplishing at the same 96.6% accuracy level of human 

volunteers[11]. An animal model for nuclear cataract induction, which allowed obtaining 

different cataract degrees in-vivo. Furthermore, the same model allowed for the objective 

hardness measurement of the lens tissue in the different conditions of cataract severity. New 

methodologies were also developed and tested for the characterization of hardness in healthy 

and pathological stages of the nuclear cataract formation, as an important biomechanical 

property of the lens tissue[12]. This system provides an accuracy of 95.5%. A case study on 

available Animal dataset, were different local and textural topographies were extracted from 

the images. These features included descriptors such as the height and area of the bounding 

box, the surface area of the animals, inclusive of number of colors. Three different 

classification techniques were tested with different numbers of classes. From the 

classification results one can conclude that sometimes, simple local features for datasets like 

the one under study can be the best solution, and even a simple classifier like the KNN can 

produce very high accuracies. Another conclusion is that SVM is superior to the other two for 

this classification task and in some cases had the ability Int. J. Sci. Res. in Computer Science 

and Engineering Vol.6(6), Dec 2018, E-ISSN: 2320-7639 © 2018, IJSRCSE All Rights 

Reserved 48 to perfectly classify the test data, though this success was tempered by its 

extremely long training times. A final conclusion is that KNN and SVM are both very 

sensitive to highly variant feature scales, and normalization is crucial for such cases in order 

to get good performance results[13]. Local feature extractors, appearance-based methods, two 

famous CNN architectures and several score-level fusion pairs of these methods are used in 
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the experiments to show the superiority of the proposed method on LHIAnimal-Face 

database. Additionally, the proposed method is compared with a number of state-of-the-art 

systems that use the same dataset. It is demonstrated that the proposed method using score-

level fusion on appearance-based KFA method and learned features of VGG-16 outperform 

the state-of-the-art systems for animal face classification[14]. An proficient segmentation 

improvement by normalizing image size, taking the minimum difference value between each 

pair of frames in the sequence to construct the background, object size thresholding, and 

verifying object using SHL. Authors constructed the background in our MFD model from the 

entire given sequence and used this background for later foreground detection. The optimized 

DCNN was capable to reduce the classification time by 14 times and maintain high 

accuracy[15]. An algorithm to detect animals in a given image. WCoHOG is a Histogram 

oriented inclination based feature vector with better accuracy. It is an development of 

Cooccurrence Histograms of Oriented Gradients (CoHOG).In this paper LIBLINEAR 

classifier is used in order to get surpassing accuracy for high dimensional data. The 

experiments were accompanied on two benchmark datasets called Wild-Animal and 

CamaraTrap dataset. Experimental results prove that W-CoHOG performs better than 

existing state of the art methods[16]. 

There has been a lot of research around classifying the disease in a plant using image 

processing. The researches include the use of various Machine Learning and Deep Learning 

strategies to complete the task. Machine Learning approaches include image 

segmentation[17], shape-only features for plant leaf identification, Support Vector Machines 

(SVM's)[18], using shape features and K-Nearest Neighbours (KNN)[19], K-means and 

Artificial Neural Networks (ANN)[20] and Probabilistic Neural Networks (PNN). Deep 

Learning based plant disease classification models includes the use of variety of CNN models 

such as AlexNet, GoogleNet, modified GoogleNet, LeNet, Caffe[21] and Deconvolutional 

Network[21], and VGGNet[22]. There have been implementations of ResNet model for many 

applications such as Paying more Attention, Large-Scale Plant Classification and Imagenet 

classification by ResNet-50.. One of the research paper has implemented an Apple Leaf 

Diseases Classifier which uses a combination of Alex Precursor and Cascade Inception 

architecture to classify leaf diseases. It also provides a good comparison between their model 

and the other models like SVM, Back Propagation (BP) Neural Network, AlexNet, 

GoogleNet, Resnet-20 and VGGNet-16 on the basis of performance, accuracy, convergence 

rate (with respect to epochs) and the computational resources required. These criteria were 
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tested on the apple disease dataset comprising of 1053 images. The classifier that was built 

gave an accuracy of 97.62% Wang-Su's work makes use of the original GoogleNet and a 

modified version of GoogleNet to classify 3767 images into 8 classes. These images were 

taken from the Flavia dataset. The modified version of GoogleNet contains 2x more inception 

modules compared to the standard GoogleNet. On comparing the two networks based on 

accuracy and performance. The modified version of GoogleNet performed marginally better 

compared to its counterpart. A paper by Sue Han Lee makes use of Caffe framework and 

Back-Propogation mechanism in training the model.One of the approaches used in 

understanding the internal working of the CNN model and visualizing the selected filters was 

done using Deconvolutional Network. The Deconvolutional Network provides a function that 

enables us to see the feature map at each layer by deconvoluting and unpooling down to input 

image pixel. The models were trained on two datasets, MalayaKew Dataset(original) and 

addition of local leaf data to original dataset. Experimental results show that the model 

trained on the modified dataset yielded only a small increase in the accuracy of the model 

when compared to the model trained on the original dataset. In another paper that proposes a 

plant identification system, the standard VGGNet-16 architecture was taken and modified by 

adding more convolution layers for learning the combined species and organ features 

resulting the high-level fusion architecture model. The high-level fusion architecture model 

model and Finetuned VGGNet-16 were trained on PlantClef2015 dataset. According to the 

experimental results, the High Level fusion architecture didn't perform better compared to the 

fine tuned VGGNet-16. Ignacio's white paper discusses the implementation of a large-scale 

plant classification model which uses the ResNet-50 architecture. The performance of the 

model was tested on the Portuguese flora dataset, iNaturalist dataset and Google Search 

Image results. 
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                                                   CHAPTER 3                                             

                                     PROPOSED METHOD 

3.1. METHODOLOGY: 

To implement our project we are using one of the deep learning algorithms called CNN. So 

in deep learning, a convolution neural network is a class of deep neural networks, most 

commonly applied to analyzing visual imagery. CNNs use relatively little pre-processing 

compared to other image classification algorithms. 

Convolution Neural Network (CNN) algorithm consists of 4 steps 

They are: 

1. convolution 

2. pooling 

3. flattening 

4. full connection 

Convolution: 

When programming a convolution layer, each convolution layer within a neural network 

should have the following attributes: 

● Input is a tensor with shape (number of images) x (image width) x (image height) x 

(image depth). 

● Number of convolution kernels. 

o Width and height of kernels are hyper-parameters. 

o Depth of kernels must be equal to the image depth. Convolution layers apply a 

convolution operation to the input, passing the result to the next layer. The 

convolution emulates the response of an individual neuron to visual stimuli.  

Each convolution neuron processes data only for its receptive field. Although fully connected 

feed forward neural networks can be used to learn features as well as classify data, it is not 

practical to apply this architecture to images. A very high number of neurons would be 

necessary, even in a shallow (opposite of deep) architecture, due to the very large input sizes 
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associated with images, where each pixel is a relevant variable. For instance, a fully 

connected layer for a (small) image of size 100 x 100 has 10000 weights for each neuron in 

the second layer. The convolution operation brings a solution to this problem as it reduces the 

number of free parameters, allowing the network to be deeper with fewer parameters. For 

instance, regardless of image size, tiling regions of size 5 x 5, each with the same shared 

weights, requires only 25 learnable parameters. In this way, it resolves the vanishing or 

exploding gradients problem in training traditional multi-layer neural networks with many 

layers by using back propagation. 

Pooling: 

Convolution networks may include local or global pooling layers. Pooling layers reduce the 

dimensions of the data by combining the outputs of neuron clusters at one layer into a single 

neuron in the next layer. Local pooling combines small clusters, typically 2 x 2. Global 

pooling acts on all the neurons of the convolution layer. In addition, pooling may compute a 

max or an average. Max pooling uses the maximum value from each of a cluster of neurons at 

the prior layer. Average pooling uses the average value from each of a cluster of neurons at 

the prior layer. 

Flattening: 

This step is for converting the multidimensional array to single dimensional array. 

Fully connected: 

Fully connected layers connect every neuron in one layer to every neuron in another layer. It 

is in principle the same as the traditional multi-layer perceptron neural network (MLP). The 

flattened matrix goes through a fully connected layer to classify the images. 

It is one of the ways of machine learning where the model is trained by input data and 

expected output data. 

Тo create such model, it is necessary to go through the following phases: 

1. model construction 

2. model training 

3. model testing 

4. model evaluation 
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Model construction depends on machine learning algorithms. In this projects case, it was 

neural networks. 

CNN feature vector to implement animal recognition. The overview of the system as shown 

below. Firstly image is captured from the camera sat fixed intervals. The image is 

preprocessed in order to achieve better accuracy. Later, the image is processed with sliding 

window technique in order to identify the animal in the image. CNN feature vector used to 

calculate the feature vector. This feature vector supplied to the classifier to detect the animal 

in a particular window. In sliding window technique different sliding windows used in order 

to identify animals in different sizes of animal and zoom level of the camera. 

 

                                                    Fig:3.1.1 overview of process 

A given input image is pre-processed to enhance the image details. Later, gradients are 

calculated in magnitude and direction representation and converted into eight orientations. 

Next, the image is divided into 6x6 or 12x12 sized non-overlapping cells. Weighted co-

occurrence matrices is calculated for each small cell. Finally, matrices of all cells are 

combined as a single row.   

Pre-processing  

Pre-processing operations are performed at the lowest level of abstraction, which reduces the 

noise, distortions and enhances the image data or particular interest parts in the image. 

Firstly, Histogram equalization is performed on a given input image to enhance the contrast 

in the given image. Later sharpening filter is applied to the image to enhance and highlight 

the region of interest and causes better object recognition.   

Feature Extraction  

After pre processing the image, the feature vector calculation is performed using Weighted 

Co-occurrence Histogram Oriented Gradients technique. Firstly, gradients are computed for a 

given image in magnitude and direction form using popular operators like Sobel and Roberts 

operators. Equation (2),(3) shows operators of Sobel and Robert’s filters respectively. These 

gx and gy are calculated by convoluting two matrices on a given input image A. 4.2.1. Sobel 

Operator. 
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     Fig:3.1.2 Feature Extraction 

Weight Function  

In this proposed method, the magnitudes of the gradients are used in weight function in order 

to compute weighted co-occurrence matrix. Firstly, the magnitudes of the input image are 

calculated followed by calculating magnitude weighted co-occurrence matrix calculation. 

Weight function is applied to the co-occurrence matrix to improve accuracy. The weight 

function is calculated for each small region of the image as shown below.  

In a given input image Δx, Δy are the offsets of the co-occurrence matrix. The weighted co-

occurrence matrix is calculated for each small region in the image. The weight function W is 

calculated by using the magnitude of the gradients of the image.  Equation 8 shows the 

weight function for a given input image.   Let 𝑚𝑚,qis gradient magnitude of p, q location in a 

given input image. 𝑚 ̅ is mean of  gradient magnitudes of an image I and μ is a constant and 

equals to one. Likewise, magnitude weighted co-occurrence matrix is computed for each 

small region of the image. The typical co-occurrence matrix is a 8 x 8 matrix because the 

gradients are divided into eight orientations. Finally, all weighted co-occurrence matrices are 

vectorized by concatenating all the matrices elements into a single row.Offsets of co 

occurrence matrix play crucial role in feature vector. Near offset represents local features of 

the object and far offsets represent global features. Among 31 possible offsets two offsets 

sufficient for animal recognition, and selected a pair which contains local feature and global 

features.  

Dimensionality Reduction  

Principal Component Analysis is a dimensionality reduction technique which reduces the 

dimensionality of the feature vector. Dimensionality reduction also saves the memory to store 

the feature vector. The dataset consists of thousands of images of different classes which 

require larger memory to load the feature vector. Applying PCA reduces feature vector 
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drastically without affecting the accuracy of the feature vector. The feature vector size of 

CNN  is 4096 for two offset values reduced to 200 dimensions.  

 

Classification  

The feature vector size is very high in  due to histograms of co-occurrence matrix calculated 

for different offset. The proposed method contains higher dimensionality than sample size 

and multi-classes, where support vector machine performs well. LIBLINEAR is an open 

source library for large-scale linear classifier and performs faster than SVM for huge 

instances of data. It supports different kernel functions and multi-class classification. In this 

proposed method, multi-class non-linear SVM classifier uses LIBLINEAR. 

Experimental Results 

The experiments were conducted on two benchmark datasets CameraTrap dataset [20] and 

Wild-Anim dataset [10]. The Wild-Anim dataset contains 5000 images of five wild animals: 

bear, elephant, leopard, lion and wolf. The dataset is divided into five subsets which contain 

totally 1000 images for training and testing each subset. Each image in the dataset are 256 x 

256 pixel images and further cropped to 128 x 128. The Camera Trap dataset contains 1000 

images for each animal class. It contains twenty types of animals. But we merged to eight 

categories due to very similar features and names. For example, red-deer and roe-deer 

merged as deer class. We handpicked 400 images and cropped to 128 x 128 pixels and each 

class is further divided into two sets containing 300 and 100 for training and testing 

respectively.  

The experiments were conducted in OpenCV 2.4 with python. OpenCV [23] is an open 

source library for computer vision algorithms implemented in C and C++. It has API support 

with many programming languages like Python, Java, C#, Matlab and etc. The proposed 

algorithm was developed in python-OpenCV and LIBLINEAR classifier was used for 

classification. Below figures  shows the confusion matrix for two benchmark datasets. 
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                            Fig:3.1.3 Confusion Matrix  

                                  a: Actual dataset,  b: Camera trap dataset 

Such an algorithm looks like: 

1. begin with its object: model = Sequential() 

2. then consist of layers with their types: model.add(type_of_layer()) 

3. after adding a sufficient number of layers the model is compiled. At this moment Keras 

communicates with TensorFlow for construction of the model. During model compilation 

it is important to write a loss function and an optimizer algorithm. It looks like: 

model.comile(loss= ‘name_of_loss_function’, optimizer= ‘name_of_opimazer_alg’ ) The 

loss function shows the accuracy of each prediction made by the model. 

Before model training it is important to scale data for their further use.After model 

construction it is time for model training. In this phase, the model is trained using training 

data and expected output for this data. 

It’s  Numpy   this way: model.fit(training_data, expected_output). 

Progress is visible on the console when the script runs. At the end it will report the final 

accuracy of the model. 

Once the model has been trained it is possible to carry out model testing. During this phase a 

second set of data is loaded. This data set has never been seen by the model and therefore it’s 

true accuracy will be verified. 
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After the model training is complete, and it is understood that the model shows the right 

result, it can be saved by: model.save(“name_of_file.h5”). 

Finally, the saved model can be used in the real world. The name of this phase is model 

evaluation. This means that the model can be used to evaluate new data. 

An example for this algorithm is explained below: 

In this example we are taking two animals images. In the dataset they are two sets training 

and testing set. In both the sets they are two classes cats and dogs. In training set there are 

more images then compared to testing set i.e, 8:2 ratio. So some of the images in the dataset 

are shown below. 

 

In the cat class some images are 

   

In the dog class some images are 

   

     Fig:3.1.4 Sample Dataset 

To implement this the code is explained below: 

 

Keras is the deep learning API in the python. 

Sequential,Dense,Conv2D,MaxPooling2D,Flatten are the functionalities in the keras library. 
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    By using sequential we implement model in the step by step procedure. 

  

 

Conv2D is the filter which generates the output and its attributes are filters kernel size and 

activation function and the function is used to generate output of neuron based on the input. 

 

Max pooling is used to extract the max value from the feature map by removing the 

unnecessary values. 

 

Flattening is used to convert data in to single dimension so that it could be provided as input 

to next layer. 

 

 

The Dense is a layer similar to other layers but contains the densely connected neurons and 

activation function from previous input layer. 

 

Compile is used to configure the learning process by using optimizer, loss and metrics. 

 

ImageDataGenerator s a preprocessing technique that would implement data augmentation. 

Accepting a batch of images used for training.Taking this batch and applying a series of 

random transformations to each image in the batch (including random rotation, resizing, 

shearing, etc.).Replacing the original batch with the new, randomly transformed 

batch.Training the CNN on this randomly transformed batch (i.e., the original 

data itself is not used for training). 
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X_train is the training dataset where as y_train is the label to the data in X_train. X_test is 

used to train the algorithm by providing respective paths in which images are present.Class 

mode present is categorical as there are more than one class provided in the folders. 

The output for this is 

Found 7952 images belonging to 2 classes. 

Found 2000 images belonging to 2 classes. 

 

Allocates  labels to various classes in the input. 

The output for this is 

{'cats': 0, 'dogs': 1} 

 

Epochs is used to define number of times an algorithm works through entire training set. 

 

3.2. IMPLEMENTATION: 

 

Keras is a high-level neural networks API, written in Python and capable of running on top of 

Tensor Flow, CNTK, or Theano. It was developed with a focus on enabling fast 

experimentation. Being able to go from idea to result with the least possible delay is key to 

doing good research. Allows for easy and fast prototyping (through user friendliness, 

modularity, and extensibility).Supports both convolutional networks and recurrent networks, 

as well as combinations of the two.Runs seamlessly on CPU and GPU. 

Sequential,Dense,Conv2D,MaxPooling2D,Flatten are the functionalities in the keras library. 

 

By using sequential we implement model in the step by step procedure. 

https://github.com/tensorflow/tensorflow
https://github.com/Microsoft/cntk
https://github.com/Theano/Theano
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The model needs to know what input shape it should expect. For this reason, the first layer in 

a Sequential model (and only the first, because following layers can do automatic shape 

inference) needs to receive information about its input shape. There are several possible ways 

to do this: 

Pass an input_shape argument to the first layer. This is a shape tuple (a tuple of integers or 

None entries, where None indicates that any positive integer may be expected). In 

input_shape, the batch dimension is not included. 

Some 2D layers, such as Dense, support the specification of their input shape via the 

argument input_dim, and some 3D temporal layers support the arguments input_dim and 

input_length. 

If you ever need to specify a fixed batch size for your inputs (this is useful for stateful 

recurrent networks), you can pass a batch_size argument to a layer. If you pass both 

batch_size=32 and input_shape=(6, 8) to a layer, it will then expect every batch of inputs to 

have the batch shape (32, 6, 8). 

 

   

Conv2D is the filter which generates the output and its attributes are filters kernel size and 

activation function and the function is used to generate output of neuron based on the input. 

This layer creates a convolution kernel that is convolved with the layer input to produce a 

tensor of outputs. If use_bias is True, a bias vector is created and added to the outputs. 

Finally, if activation is not None, it is applied to the outputs as well. 

When using this layer as the first layer in a model, provide the keyword argument 

input_shape (tuple of integers, does not include the batch axis), e.g. input_shape=(128, 128, 

3) for 128x128 RGB pictures in data_format="channels_last". 

Arguments: 

 filters: Integer, the dimensionality of the output space (i.e. the number of output 

filters in the convolution). 

 kernel_size: An integer or tuple/list of 2 integers, specifying the height and width of 

the 2D convolution window. Can be a single integer to specify the same value for all 

spatial dimensions. 

 strides: An integer or tuple/list of 2 integers, specifying the strides of the convolution 

along the height and width. Can be a single integer to specify the same value for all 

spatial dimensions. Specifying any stride value != 1 is incompatible with specifying 

any dilation_rate value != 1. 
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 padding: one of "valid" or "same" (case-insensitive). Note that "same" is slightly 

inconsistent across backends with strides != 1, as described  

 

Max pooling is used to extract the max value from the feature map by removing the 

unnecessary values. 

Arguments: 

 pool_size: integer or tuple of 2 integers, factors by which to downscale (vertical, 

horizontal). (2, 2) will halve the input in both spatial dimension. If only one integer is 

specified, the same window length will be used for both dimensions. 

 strides: Integer, tuple of 2 integers, or None. Strides values. If None, it will default to 

pool_size. 

 padding: One of "valid" or "same" (case-insensitive). 

 

 data_format: A string, one of channels_last (default) or channels_first. The ordering 

of the dimensions in the inputs. channels_last corresponds to inputs with shape (batch, 

height, width, channels) while channels_first corresponds to inputs with shape (batch, 

channels, height, width). It defaults to the image_data_format value found in your 

Keras config file at ~/.keras/keras.json. If you never set it, then it will be 

"channels_last". 

          

 

Flattening is used to convert data in to single dimension so that it could be provided as input 

to next layer. 

Arguments: 

 data_format: A string, one of channels_last (default) or channels_first. The ordering of the 

dimensions in the inputs. The purpose of this argument is to preserve weight ordering when 

switching a model from one data format to another. channels_last corresponds to inputs with 

shape (batch, ..., channels) while channels_first corresponds to inputs with shape (batch, 

channels, ...). It defaults to the image_data_format value found in your Keras config file at 

~/.keras/keras.json. If you never set it, then it will be "channels_last". 

 

 



 
                                                                                                               Crop Protection Using Deep Learning  

 
   

Gudlavalleru Engineering College                                                                                                     Page No 20 
 

The Dense is a layer similar to other layers but contains the densely connected neurons and 

activation function from previous input layer.Dense implements the operation: output = 

activation(dot(input, kernel) + bias) where activation is the element-wise activation function 

passed as the activation argument, kernel is a weights matrix created by the layer, and bias is 

a bias vector created by the layer (only applicable if use_bias is True). 

 

 

Compile is used to configure the learning process by using optimizer, loss and metrics. 

Argument 

 optimizer: String (name of optimizer) or optimizer instance. See optimizers. 

 loss: String (name of objective function) or objective function or Loss instance. See 

losses. If the model has multiple outputs, you can use a different loss on each output 

by passing a dictionary or a list of losses. The loss value that will be minimized by the 

model will then be the sum of all individual losses. 

 metrics: List of metrics to be evaluated by the model during training and testing. 

Typically you will use metrics=['accuracy']. To specify different metrics for different 

outputs of a multi-output model, you could also pass a dictionary, such as 

metrics={'output_a': 'accuracy', 'output_b': ['accuracy', 'mse']}. You can also pass a 

list (len = len(outputs)) of lists of metrics such as metrics=[['accuracy'], ['accuracy', 

'mse']] or metrics=['accuracy', ['accuracy', 'mse']]. 

 loss_weights: Optional list or dictionary specifying scalar coefficients (Python floats) 

to weight the loss contributions of different model outputs. The loss value that will be 

minimized by the model will then be the weighted sum of all individual losses, 

weighted by the loss_weights coefficients. If a list, it is expected to have a 1:1 

mapping to the model's outputs. If a dict, it is expected to map output names (strings) 

to scalar coefficients. 

 sample_weight_mode: If you need to do timestep-wise sample weighting (2D 

weights), set this to "temporal". None defaults to sample-wise weights (1D). If the 

model has multiple outputs, you can use a different sample_weight_mode on each 

output by passing a dictionary or a list of modes. 

 

 

ImageDataGenerator s a preprocessing technique that would implement data augmentation. 

Accepting a batch of images used for training.Taking this batch and applying a series of 

random transformations to each image in the batch (including random rotation, resizing, 

shearing, etc.).Replacing the original batch with the new, randomly transformed 

https://keras.io/optimizers
https://keras.io/losses
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batch.Training the CNN on this randomly transformed batch (i.e., the original 

data itself is not used for training). 

 

X_train is the training dataset where as y_train is the label to the data in X_train. X_test is 

used to train the algorithm by providing respective paths in which images are present. Class 

mode present is categorical as there are more than one class provided in the folders. 

The output of the above one shown below 

 

Here 1st line explains that it contains 2201 images in the training set which belongs to 12 

classes and 2nd line explains that it contains 880 images in the training set which belongs to 

12 classes.  

 

Allocates  labels to various classes in the input. 

The output of the one line is show below 

 

Here classes are allocated from 0 onwards and ascochyta blight is labelled as 0, bears is 

labelled as 1etc. 

 

Epochs is used to define number of times an algorithm works through entire training set. 

 

The file is saved in .h5 format  which is hierarchical data format it is used to store multi 

dimensional arrays. 
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It is used to process the binary file that is .h5 file and compile it. 

 

The code is used to predict the output from the given classes if not found it would print shape 

not found. 

Here an image is manually given to the algorithm to predict the animal. 

 

Returns the label of the predicted output. 
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Different sounds are played for different animals to repel them. Here data is an array of labels 

and if else ladder is used to play different sounds and the audios are in mp3 format. 

 

Here we show that different diseases which belongs to different crops and we recommended 

some pesticides for the plaint diseases and sends this message to the farmer. 

3.3. DATA PREPARATION: 

In the dataset there are two sets training and testing set. In both the sets they are 12 classes 

bears, crows, elephants, racoons, rats, ascochyta blight, charcoal rot, damping off, downy 

mildew, panama wilt, powdery mildew and rhizome rot. In this 12 classes some classes 

belongs to animals and some belongs to plant diseases. In training set there are more images 

then compared to testing set i.e, 8:2 ratio. So some of the images in the dataset are shown 

below. 

In the bears class some images are: 
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In the crows class some images are: 
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In the elephants class some images are: 

 



 
                                                                                                               Crop Protection Using Deep Learning  

 
   

Gudlavalleru Engineering College                                                                                                     Page No 26 
 

   

   

   

 

In the racoon class some images are: 
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In the rats class some images are: 
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In ascochyta blight class images are: 
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In the charcoal rot class some images are: 
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In the damping off class some images are: 

  

  



 
                                                                                                               Crop Protection Using Deep Learning  

 
   

Gudlavalleru Engineering College                                                                                                     Page No 31 
 

  

 

In the downy mildew class some images are: 
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In the panama wilt class some images are: 
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In the powdery mildew class some images are: 
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In the rhizome rot some images are: 
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     Fig:3.3 DataSet 
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                                                          CHAPTER 4 

                             RESULTS AND DISCUSSION 

 

 

         Fig:4.1 Repelling Animal 

The webcam is used to take the input as image and algorithm is trained and predicts the 

output from and plays the sound that repel the animals. 
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                           Fig:4.2 Notifying Farmer                

This is type of message sent to the farmers after the disease is identified and we also suggest 

the pesticides for treating them.  
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                                           CHAPTER 5 

                    CONCLUSION AND FUTURE SCOPE 

In this project, we proposed a new algorithm for animal recognition. This method achieved 

better accuracy on two benchmark datasets compared to other existing algorithms. The 

experiments were conducted on static images. In future, we will implement a technique for 

recognizing animals in the video. In the future, we work on improving the algorithm to 

improve the accuracy.  
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                      GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

Program Outcomes (POs) 

   Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 
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member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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                            PROJECT PROFORMA 

 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

Mapping Table 

 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 1     2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3 2 2 3 3 3 2 2 2   3  

CO4 2  1  3    3 3 2 2  2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based 

on level of mapping as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT: 

 

Crop protection is the practice of managing plant diseases, wild animals and other pests that 

damage agricultural crops. The crops in the field are exposed to many external factors. The crop 

plants may be damaged by insects, birds, rodents etc. Huge crop damage is caused by various 

diseases that occur to plants due to weather or insects. These diseases should be recognized at the 

earliest to reduce the damage. This problem can be solved using convolution neural network 

techniques. In this paper, we proposed an  algorithm to  detect the crop disease and notify that to  

the farmer. so that the damage occurred to the crop can be reduced efficiently. Also detects the 

animal in the captured image and repels it by playing the respective sounds. 

Keywords: Crop protection, CNN, Crop diseases, Wild animal attacks 

 
INTRODUCTION: 

 

In under developed countries the main source of income is mostly from crops.  Good income 

can be earned from the crops if they are healthy. Crops face different climatic conditions. Due to  

the difference in climatic conditions and nutrient deficiency plants develop diseases. If these 

diseases are contagious then not only one plant but the whole crop would get damaged. Not only 

pests there might be some infections which could lead to crop damage which is still a major 

problem to be solved. Whereas in developing countries various technologies which can also be 

called as intelligent devices come into play like  sensors, IOT devices etc. The  pests  that  infect  

the plants are also evolving in such a way that it could be difficult to  recognize the  disease, 

because it may look like some other disease. Classifying the diseases based on the naked eye has 

become almost impossible. In such scenarios we require smart vision which could efficiently 

predict the disease and notify the farmer at earliest. Further a visual system is used to solve this 

mailto:priyankacstau@gmail.com5
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problem by predicting the animal before it enters the field or recognize the disease a crop is 

bearing. This whole new part of the visual system comes under the concept of Deep learning in 

artificial intelligence. Deep learning is used to make a  computer think or  process the data  using  

the images also. In general terminology, we can also say that deep learning consists of “neurons” 

and are interconnected with each other as in the human brain and process the information. It is 

mostly used for classifying the objects that means it can predict if a thing belongs to a particular 

class. Compared to Machine learning is more detail oriented, it  processes the  image it captures  

and analyzes it by locating the disease or animal in the field which can reduce  the  human  

intrusion to minimum level. We try to solve the problem of protecting crops from  both diseases  

and animals in this paper using Convolutional neural network. 

 

 
Fig 1.CNN architecture 

 

 
 

Convolution Neural Network takes an image as an input. Accordingly a filter is applied to the  

image in ConvNet. The filter consists of weights  when multiplied  with  pixel values in the  image 

to reduce the features. By doing so, the clarity of the original image is reduced. The output of 

ConvNet is a feature map which is input to max pooling. In  max  pooling the  shape of the object  

in the image is preserved or it can also be said the shape is extracted. Lastly, there is a fully 

connected layer which combines output from all the layers and labels it according to the classes. 



JAC : A JOURNAL OF COMPOSITION THEORY ISSN : 0731-6755 

Volume XIII, Issue V, MAY 2020 Page No: 294 

 

 

 

 

 

Fig:2 

 

 
 

Conv2D: It is a convolution layer. Which defines input shape and activation function. 

 
Max pooling: Extracts the max value in pooling defining size of the pool. 

Dense: This layer consists of maximum neurons compared to other layers. 

Compile: It is used to define loss function and optimizer. 

Image Generator: It is used to pre process the images. 

 
Classes: The labels are deduced for each set of images. 

 
RELATED WORK: 

 

The research done earlier related to this field is given below: 
 

In [1] crop protection is implemented by using SSD(single shot multi box detector) and faster  

region based Convolutional Neural Network. In CNN the input is taken as an image and is 

processed with help of filters, these filters contain nothing but weights and later pooling takes 
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place to reduce the dimensions of the activation map. Whereas in region based CNN there are  

region proposals that means more than one object can  be identified by  creating  the bounding 

boxes and forming the region proposal network. These bounding boxes contain objects. In faster 

region based convolutional networks the image is directly processed using the ConvNet which 

would generate feature maps and the Regions of  Interest are extracted from them. Then pooling    

is done to reduce the spatial arrangement of the image and the output is given to a classifier to 

predict the class. The challenge is that faster rcnn can be a tedious process as  a  number  of 

iterations are required to extract an object from the image. SSD can only give effective results if 

used with large datasets. 

In [2] various deep learning architectures are implemented like Alex Net and  Google  Net.  

AlexNet is  an  age old deep learning architecture introduced in the 1980's. This consists of a set    

of convolution and pooling layers .The input image is taken as 256x256 and contains a three 

channel that is red, blue and green(RGB) as depth. But while back propagating there is  a chance 

that weights might not be modified. GoogleNet is  advanced architecture of the deep learning and  

is developed by Google. It consists of twenty two sets of convolution layers for processing and is 

advanced compared to the alexnet. The datasets taken by the author are categorised into  three  

types they are in color, gray scale and segmented. These are given as inputs to AlexNet and 

GoogleNet and concluded that both the architectures have shown accurate results in  the case of    

the colored images compared to the gray scale and segmented  images.  And  compared  their  

results whereas using such large scale visual recognition may yield good results  but requires  a  

large amount of time to train them. As GoogleNet is part of transfer learning the convolution  

layers in the inception later can be improved to get the accurate results. 

In [3] two convolution neural networks are implemented one with minimum dataset images and 

other with large dataset. In general Convolutional neural networks consist of a  series  of 

convolution layers followed by pooling layers. Here the author implemented a series of 

convolution and pooling layers in CNN1.The CNN2 is indirectly an  AlexNet  which  could  

process a humongous dataset. By using the pooling layer the shape of the object is preserved by 

reducing the spatial arrangement. By using these different approaches it was proved that the 
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CNN2 worked efficiently with the accuracy of 94% compared to CNN1 with accuracy of 77%.   

But the model may encounter the problem of over-fitting. 

In [4] Histogram of Oriented Gradients (HOG) which is an object detection technique is 

implemented. And CoHOG which is efficient compared to HOG. And also  WCoHOG which 

stands for weighted CoHOG. Here preprocessing is done on the input  images  and  then  

sharpening of image is also done. Next feature extraction is performed using weighted HOG. 

weights are used to increase the accuracy than CoHOG. Then the  comparison  of  accuracies 

results in the efficient performance of WCoHOG than the  other  two.  However,  a  sharpening 

filter needs to be applied to enhance the required area. 

In [5] various classifiers are used to detect the object in an image. Various plant images are 

considered. Firstly YOLOv3 is used, here the bounding boxes are generated on the images these  

are used CNN classifier is used to predict whether the plant is healthy. Next it is classified using 

vgg16 architecture which consists of 3x3  convolution layers.  But the accuracy is 50%. Lastly, it   

is trained using ResNet18 is previously trained by transfer learning and when tested it gives 

accuracy around 78%. But it fails to recognize the image if there is  more rotation  or the image is  

at a different angle. 

In [6] various images are resized to match the input layer of CNN. Then  they  are normalized to  

get better generalization of data. Transfer learning is used by feature extraction and fine tuning. 

Active learning is performed by annotating the images to give better accuracy. But lack of 

conformity may lead to poor generalization capabilities and lowers practical use of data. 

In [7] the test image is fed to the algorithm as input and is converted into binary format. A 

convolutional Neural network is used to process the image. ReLU activation function is used to 

remove the negative values. As transfer learning is used the accuracy is around 90%. But training 

the unlabelled images may lead to errors in the prediction. 
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PROPOSED METHODOLOGY: 

 
Our idea is to implement crop protection from animals and diseases in the same paper.  

Firstly image is classified as either a plant the algorithm would predict the disease or animal the 

algorithm would play various booming sounds that can repel the animal from entering the field. 

. 
 

 

 

 

 

Fig:3 

 

The dataset is various plants and animals collected from kaggle. In the training  and  testing  set 

both animals and plant disease images are placed. 

An image is given as input. It processes the image and returns the class label of the respective 

image. If the image is identified as a plant it would display the name of the disease. And can also 

suggest the farmer about the disease and remedies. In this paper we  are  not  only  using  one 

species but different plants and their diseases. We also studied various parts of the  plant that  

would show the symptoms of the disease where it occurred. Some plants show disease at stem, 

some show on leaves, sometimes there might be change in color of the leaf or stem. If a disease 

occurred to a particular plant there is a big chance that it might be contagious and the whole crop 

might get damaged. The algorithm can successfully recognize the presence of disease and  with 

help of an API a warning message can be sent to the farmer about the disease and remedies to 

eradicate the disease. If it is an animal it would play a booming sound which is assigned to its 
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class label. These  sounds are played depending on the animal that is  recognised, like elephants  

can be repelled by trumpet or drum sounds, bears can be repelled by siren sounds, racoons can be 

repelled by screeching sounds and rats can be repelled by high frequency sounds. Finally, this 

mechanism would reduce the frequent involvement of the farmer. 

CONCLUSION AND FUTURE SCOPE: 
 

It can be concluded that we can recognize the diseases of various plants  and  suggest the  

farmer about the disease, not being specific to particular a crop. And recognize and reverse the 

animals before they enter the field by playing various repelling sounds. By doing so,  we reduce  

the crop loss and man power. Compared to other papers, our algorithm is congruent enough to 

efficiently predict both crop diseases and animal intrusion. Performance of the algorithm can be 

further improved by including the inception layers as in the transfer learning. 
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ABSTRACT 

 
All over the world, most of the accidents are happening due to drunken driving, over speed and 

drowsiness. The main motive of our project is to prevent the road accidents that are caused by the 

above stated factors. 

This project mainly focuses on number of blinks made by the driver. To calculate the blinks 

made by the driver, we are using OpenCV. Based on the blinks count the driver will be alarmed if 

he/she is drowsy. The Alcohol sensor that mounted on the top of the steering, will detect the 

alcohol vapours and alert the driver if he consumed more than the permitted level of alcohol. The 

over speeding sensor will calculate the speed of the vehicle to alert the driver by making a loud 

noise if the driver goes high speed. 
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1.1 INTRODUCTION 

CHAPTER-I 

INTRODUCTION 

Drunken driving is one of the leading cases of road fatalities. One serious road accident in 

the country occurs every minute and 16 die on Indian roads every hour. In 2017, the year 

for which data is available, 4776 people or 13 everyday died in 14071 road accidents due 

to driving under the influence of alcohol or drugs, according to data from the roads and 

highway ministries. 40% of highway accidents occur due to drivers dozing off. In 2018, 

97588 people died due to accidents caused by over speeding. The main concept of this 

project is to prevent the road accidents using Alcohol detection sensor (MQ3), Eye blink 

detection system and Over speed detection. Eye blink detection system is based on 

concept of Image processing. We are using OpenCV and CNN (convolution neural 

network) to detect the eye blinks directly on Webcam and take the count of blinking. The 

first step in building a blink detector is to perform facial landmark detection to localize the 

eyes in a given frame from a video stream. Once we have the facial landmarks for both 

eyes. we compute the eye aspect ratio (EAR) for each eye which gives us a singular value 

relating the distances between the vertical eye landmark points to the distances between 

the horizontal landmark points. Once we have the eye aspect ratio, we can determine if a 

person is blinking. The eye aspect ratio will remain approximately constant when the eyes 

are open and then will rapidly approach zero during a blink, then increase again as the eye 

opens and keep a count on it. Based on the count, we can alert the person by using  

mobile  application.  By  using  alcohol  sensor,  we  can  detect  the  presence of alcohol 

gases at concentrations from 0.05 mg/L to 10 mg/L. If alcohol concentration increases 

more than the limit mentioned by traffic officials, then we alert the person by using 

mobile application. Similarly, by using speed sensor we can detect whether the vehicle is 

travelling a specific speed limit. If the user exceeds the speed limit, we can alert the 

person using mobile application. We are using an app developer tool called MIT App 

Inventor to develop the mobile application. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think 

how smart human think. AI is a study of how human brain think, learn, decide and work, 

when it tries to solve problems. And finally, this study outputs intelligent software 

systems. The aim of AI is to improve computer functions which are related to human 
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knowledge, for example, reasoning, learning, and problem-solving. The intelligence is 

intangible. It is composed of: 

 Reasoning 

 Learning 

 Problem Solving 

 Perception 

 Linguistic Intelligence 

Artificial Intelligence is now being used in various fields like marketing, medical field, 

banking sector, finance, agriculture, gaming, chat bots, automobile industry. It is 

considered to be the trending technology of the future. There are various programming 

languages like Lisp, Prolog, C++, Java and Python, which can be used for developing 

applications of AI. Among them, Python programming language gains a huge popularity 

and the reasons are simple syntax and less coding. Artificial intelligence (AI) is an area of 

computer science sometimes  called machine  intelligence  is intelligence  demonstrated 

by machines in contrast to the natural intelligence displayed by humans and animals that 

emphasizes the creation of intelligent machines that work and react like humans. 

Colloquially, the term artificial intelligence is used to describe machines that mimic 

cognitive functions that humans associate with other human minds, such as learning and 

problem solving. 

Machine learning (ML) is the scientific study of algorithms and statistical models that 

computer systems use to perform a specific task without using explicit instructions, 

relying on patterns and inference instead. It is seen as a subset of artificial intelligence. 

Machine learning algorithms build a mathematical model based on sample data, known as 

"training data", in order to make predictions or decisions without being explicitly 

programmed to perform the task. Machine learning algorithms are used in a wide variety 

of applications, such as email filtering and computer vision, where it is difficult or 

infeasible to develop a conventional algorithm for effectively performing the task. 

Machine learning is closely related to computational statistics, which focuses on making 

predictions using computers. The study of mathematical optimization delivers methods, 

theory and application domains to the field of machine learning. Data mining is a field of 

study within machine learning and focuses on exploratory data analysis through 

unsupervised learning. In its application across business problems, machine learning is 

also referred to as predictive analytics. 
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Machine learning is a subset of Artificial Intelligence (AI) which uses statistical methods 

to make machine intelligent. In a very layman manner, Machine Learning (ML) can be 

explained as automating and improving the learning process of computers based on their 

experiences without being programmed i.e. without any human assistance. The process 

starts with feeding good quality data and then training our machines (computers) by 

building machine learning models using the data and different algorithms. The choice of 

algorithms depends on what type of data do we have and what kind of task we are trying 

to automate. ML is one of the most exciting technologies that one would have ever come 

across. As it is evident from the name, it gives the computer that which makes it  more  

like humans. Key to the process of machine learning are neural networks. These are 

brain-inspired networks of interconnected layers of algorithms, called neurons, that feed 

data into each other, and which can be trained to carry out specific tasks by modifying the 

importance attributed to input data as it passes between the layers. During training of  

these neural networks, the weights attached to different inputs will continue to be varied 

until the output from the neural network is very close to what is desired, at which point 

the network will have learned how to carry out a particular task. 

A subset of machine learning is deep learning, where neural networks are expanded into 

Sprawling networks with a huge number of layers that are trained using massive amounts 

of data. It is these deep neural networks that have fuelled the current leap forward in the 

ability of computers to carry out task like speech recognition and computer vision. In 

neural networks, Convolution neural network (CNNs) is one of the main categories to do 

images recognition, images classifications. Objects detections, recognition faces etc., are 

some of the areas where CNNs are widely used. CNN image classifications take an input 

image, process it and classify it under certain categories like male or female etc. 

Technically, deep learning, CNN models to train and test, each input image will pass it 

through a series of convolution layers with filters, Pooling, fully connected layers and 

apply Relu function to remove the negative values. OpenCV is a popular computer vision 

library started by Intel. The cross- platform library sets its focus on real-time image 

processing and includes patent-free implementations of the latest implementations of the 

latest computer vision algorithms. OpenCV now comes with the very new face recognizer 

class for face recognition, so you can start experimenting with face recognition right 

away. Face recognition is an easy task for humans. Face recognition based on the 

geometric features of a face is probably the most Interactive presentation systems use 

advanced Human Computer Interaction (HCI) techniques to provide a more convenient 
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and user-friendly interface for controlling presentation displays, such as page up/down 

controls in a slideshow. 

Python is an interpreter, object-oriented, high-level programming language with dynamic 

Semantics. It’s high-level built in data structures, combined with dynamic typing and 

dynamic Binding, make it very attractive for Rapid Application Development, as well as 

for use as a Scripting or glue language to connect existing components together. Python 

simple, easy to learn syntax emphasizes readability and therefore reduces the cost of 

program maintenance. Python supports modules and packages, which encourages 

program modularity and code reuse. The Python interpreter and the extensive standard 

library are available in source or binary form without charge for all major platforms and 

can be freely distributed. There is no compilation Step, the edit-test-debug cycle is 

incredibly fast. Debugging Python programs is easy: a bug or bad input will never cause a 

segmentation fault. Instead, when the interpreter discovers an error, it raises an exception. 

When the program doesn’t catch the exception, the interpreter prints a Stack trace. A 

source level debugger allows inspection of local and global variables, evaluation of 

arbitrary expressions, setting breakpoints, stepping through the code a line at a time, and 

so On. The debugger is written in Python itself, testifying to Python introspective power. 

On the other hand, often the quickest way to debug a program is to add a few print 

statements to the source: the fast edit-test-debug cycle makes this simple approach very 

effective. 

Anaconda is an open-source software that contains Jupyter, spyder, etc that are used for 

large data processing, data analytics, heavy scientific computing. Anaconda works for R 

and python programming language. Spyder(sub-application of Anaconda) is used for 

python. Opencv for python will work in spyder. Package versions are managed by the 

package management system called conda. 

IoT means internet of things is a system of interrelated computing devices, mechanical 

and digital machines, objects, animals or people that are provided with unique identifiers 

(UIDs) and the ability to transfer data over a network without requiring human-to-human 

or human-to-computer interaction. The definition of the IoT has evolved due to the 

convergence of multiple technologies, real-time analytics, machine learning, commodity 

sensors, and embedded systems. 
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1.2 OBJECTIVES OF THE PROJECT 

The system objectives were created throughout the span of the project. They resembled 

the vital outputs which were needed to successfully create the system. 

 The main objective of Forewarning Driver Using ML and IoT is to reduce road 

accidents by using alcohol sensor and overspeed sensor and eye blink detection 

system. 

 The objective considers the blinks made by the person based on these criteria's 

whether the person feels drowsy or not. 

 The objective considers the drunk state of a person while driving by using alcohol 

sensor MQ3. 

 The objective considers the overspeed made by a person while driving by using 

speed sensor. 

 The creation of a graphical user interface to test developments. 

 Successfully implement a face detection technique to identify eye blinks. 

 Successfully implement a method to extract useful features. 

 Successfully implement a method to detect blinking. 

 Create an application which shows the capabilities of the system. 

 Detect faces in each frame generated by the webcam. 

 For each detected face, detect eyes. 

 For each detected eye, check if eyes are open or closed. 

 If the eyes were open then closed and then open, we conclude the person has 

blinked and the program displays its count. 

 Successfully implement a method to detect alcohol concentration. 

 Successfully implement a method to detect overspeed. 

 We alert the person by using mobile application. 

 

 

 

1.3 PROBLEM STATEMENT 

In the recent times, most of the road accidents are happening due to drowsiness, over 

speeding and drunken driving. There were 1,51,417 deaths due to road accidents in 2018, 

an increase of 2.3% from 2017, data showed. In order to overcome the problem, we are 

going to implement an Eye blink detection system based on concept of Image processing 
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and alcohol detection sensor to detect whether the driver consumed alcohol or not and 

over speed detection system to detect whether the driver was travelling within the 

specified speed limit or not. In the Eye blink detection system, we are using OpenCV and 

CNN (convolution neural network) to detect the eye blinks directly on Webcam and take 

the count of blinking. Unlike traditional image processing methods for computing blinks 

which typically involve some combination of: 

1. Eye localization. 

 
2. Thresholding to find the whites of the eyes. 

 
3. Determining if the “white” region of the eyes disappears for a period of time 

(indicating a blink). 

The eye aspect ratio is instead a much more elegant solution that involves a very simple 

calculation based on the ratio of distances between facial landmarks of the eyes. This 

method for eye blink detection is fast, efficient, and easy to implement. The first step in 

building a blink detector is to perform facial landmark detection to localize the eyes in a 

given frame from a video stream. Once we have the facial landmarks for both eyes, we 

compute the eye aspect ratio for each eye, which gives us a singular value, relating the 

distances between the vertical eye landmark points to the distances between the horizontal 

landmark points. Once we have the eye aspect ratio, we can determine if a person is 

blinking. The eye aspect ratio will remain approximately constant when the eyes are open 

and then will rapidly approach zero during a blink, then increase again as the eye opens 

and keep a count on it. 

The first step in building a blink detector is to perform facial landmark 

detection to localize the eyes in a given frame from a video stream. Once we have the 

facial landmarks for both eyes, we compute the eye aspect ratio for each eye, which gives 

us a singular value, relating the distances between the vertical eye landmark points to the 

distances between the horizontal landmark points. Once we have the eye aspect ratio, we 

can threshold it to determine if a person is blinking, the eye aspect ratio will remain 

approximately constant when the eyes are open and then will rapidly approach zero 

during a blink, then increase again as the eye opens and keep a count on it. Based on the 

count we alarmed whether he/she eyes are strain or feeling drowsy. By using Alcohol 

detection in vehicle system is continuously growing over years which could resolve 
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drunken driving accidents worldwide. The analog gas sensor- MQ3 is suitable for alcohol 

detecting, this sensor can be used in a breath analyzer. It has a high sensitivity to alcohol 

and small sensitivity to benzene. The sensitivity can be adjusted by the potentiometer 

sensitive material of MQ3 gas sensor is SnO2, which with lower conductivity in clean air. 

When the target alcohol gas exist, the sensors conductivity is higher along with the gas 

concentration rising, use of simple electro circuit, convert change of conductivity to 

correspond output signal of gas concentration. The sensor could be used to detect alcohol 

with different concentration. it is low cost. Our proposed system would be constantly 

monitoring the driver breath by placing it on the driver wheel or somewhere the driver’s 

breath can be constantly monitored by it. So, if a driver is drunk and tries to drive the 

system detects alcohol presence in his/her breath and alerts the person by using MIT 

application. The location sensor in the MIT mobile application is used to detect the speed 

of the vehicle. This sensor will check the speed limit and if the driver crosses the speed 

limit it will keep on alerting the driver by making huge noise from the car audio system 

until the vehicle speed decreases to the safe speed. 
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CHAPTER-II 

LITERATURE REVIEW 

 

1. A literature review gives more knowledge about the area in which the research is 

conducted. 

2. It helps to refine the research topic by determining` the research gap. 

3. It helps to avoid errors of duplication. 

4. It helps to identify the contribution that one’s research will make and provides a 

justification for the student. 

5. It will help in understanding how already existing research findings have been 

presented in that area. 

 

The review has been conducted in the following manner 

 
i. First, several literature sources in the area of behavioral finance were identified 

and studied. 

ii. The topic was then narrowed down upon as there were several discussions on the 

various factors. 

iii. Therefore, we decided to study all such factors and read more articles on this topic 

which completed the literature review. 

 

The template-based methods search for eye image matched to a template of generic eye 

model designed by eye shape. Deformable templates that are allowed to deform to fit the 

best representation of the eye in the image are mostly used for detection precision, but it 

requires an appropriately captured eye model at an initial stage .In the appearance-based 

methods, eyes are detected based on are comparable in terms of accuracy except the pixel 

count method, almost 90% detection accuracy, which could be further improved by more 

than 5% if the difference between upper and lower eyes is considered in  those  

algorithms. [4] Unlike traditional image processing methods for computing blinks which 

typically involve some Combination of: 

 

1. Eye localization. 

2. Thresholding to find the whites of the eyes. 

3. Determining if the “white” region of the eyes disappears for a period of time 

(indicating a blink). 
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Our detection algorithm is comprised of there is a continuous flow of  video/picture 

frames coming from a camera. The goal is to detect an open-closed-open eye pattern at 

some point. We trained a Convolution Neural Network to classify whether an eye is closed 

or open. The eye aspect ratio is instead a much more elegant solution that involves a very 

simple calculation based on the ratio of distances between facial landmarks of the eyes. 

This method for eye blink detection is fast, efficient, and easy to implement. OpenCV is a 

cross-platform library using which we can develop real-time computer vision 

applications. It mainly focuses on image processing, video capture and analysis including 

features like face detection and object detection. Computer Vision can be defined as a 

discipline that explains how to reconstruct, interrupt, and understand a 3D scene from its 

2D images, in terms of the properties of the structure present in the scene. It deals with 

modeling and replicating human vision using computer software and hardware. 

Computer Vision overlaps significantly with the following fields − 

 

 Image Processing − It focuses on image manipulation.

 

 Pattern Recognition − It explains various techniques to classify patterns.

 

 Photogrammetry − It is concerned with obtaining accurate measurements from 

images.

Image processing deals with image-to-image transformation. The input and output of 

image processing are both images. 

Computer vision is the construction of explicit, meaningful descriptions of physical 

objects from their image. The output of computer vision is a description or an 

interpretation of structures in 3D scene. 

Using OpenCV library, you can − 

 

 Read and write images

 

 Capture and save videos

 

 Process images (filter, transform)

 

 Perform feature detection

 

 Detect specific objects such as faces, eyes, cars, in the videos or images.
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The main modules of openCV library are: 

 Core Functionality - This module covers the basic data structures such as Scalar, 

Point, Range, etc., that are used to build OpenCV applications. In addition to 

these, it also includes the multidimensional array Mat, which is used to store the 

images. In the Java library of OpenCV, this module is included as a package with 

the name org.opencv.core.

 Image Processing - This module covers various image processing operations 

such as image filtering, geometrical image transformations, color space 

conversion, histograms, etc. In the Java library of OpenCV, this module is 

included as a package with the name org.opencv.imgproc.

 Video - This module covers the video analysis concepts such as motion 

estimation, background subtraction, and object tracking. In the Java library of 

OpenCV, this module is included as a package with the name org.opencv.video

 Video I/O - This module explains the video capturing and video codecs using 

OpenCV library. In the Java library of OpenCV, this module is included as a 

package with the name org.opencv.videoio.

 calib3d - This module includes algorithms regarding basic multiple-view 

geometry algorithms, single and stereo camera calibration, object pose estimation, 

stereo correspondence and elements of 3D reconstruction. In the Java library of 

OpenCV,    this    module    is    included    as     a     package     with     the    

name org.opencv.calib3d.

 features2d – This module includes the concepts of feature detection and 

description. In the Java library of OpenCV, this module is included as a package 

with the name org.opencv.features2d.

 Objdetect - This module includes the detection of objects and instances of the 

predefined classes such as faces, eyes, mugs, people, cars, etc. In the Java library 

of    OpenCV,    this    module    is    included    as    a    package    with    the 

name org.opencv.objdetect.
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CHAPTER-III 

PROPOSED METHOD 

The main concept of this project is to prevent the road accidents by using Alcohol 

detection sensor (MQ3), Eye blink detection system and Over speed detection system. We 

developed the project “Forewarning Driver Using ML and IoT” based on Machine 

Learning and Internet of Things. We use OpenCV and dlib to detect the eye blinks 

directly on Webcam and take the count of blinking. The first step in building a blink 

detector is to perform facial landmark detection to localize the eyes in a given frame from 

a video stream. Once we have the facial landmarks for both eyes, we compute the eye 

aspect ratio for each eye, which gives us a singular value, relating the distances between 

the vertical eye landmark points to the distances between the horizontal landmark points. 

Once we have the eye aspect ratio, we can threshold it to determine if a person  is 

blinking, the eye aspect ratio will remain approximately constant when the eyes are open 

and then will rapidly approach zero during a blink, then increase again as the eye opens 

and keep a count on it. By using Alcohol detection in vehicle system is continuously 

growing over years which could resolve drunken driving accidents worldwide.  The 

analog gas sensor- MQ3 is suitable for alcohol detecting, this sensor can be used in a 

breath analyzer. It has a high sensitivity to alcohol and small sensitivity to benzene. The 

sensitivity can be adjusted by the potentiometer sensitive material of MQ3 gas sensor is 

SnO2, which with lower conductivity in clean air. When the target alcohol gas exists, the 

sensors conductivity is higher along with the gas concentration rising, use of simple 

electro circuit, convert change of conductivity to correspond output signal of gas 

concentration. The sensor could be used to detect alcohol with different concentration. it 

is low cost. Our proposed system would be constantly monitoring the driver breath by 

placing it on the driver wheel or somewhere the driver’s breath can be constantly 

monitored by it. So, if a driver is drunk and tries to drive the system detects alcohol 

presence in his/her breath and alerts the person by using MIT application. The location 

sensor in the MIT app inventor will continuously detect the speed of the vehicle. This 

sensor will check the speed limit and if the driver crosses the speed limit it will start 

making huge noise and will stop the noise until and unless the vehicle comes to normal 

and safe speed. 
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3.1 METHODOLOGY 

 
Methodologies are specific to each and every project. Since methodology defines the 

sequence of activities or steps for each phase of a project life cycle. 

The methodology we follow while implementing the project is: 

3.1.1 Drowsiness Detection 

 The first step is building a blink detector to perform facial landmarks detection 

to localize the eyes in a given frame. Once we have the facial landmarks for  

both eyes, we compute the eye aspect ratio for each eye, which gives us a 

singular value and then relating the distances between the vertical eye landmark 

points to the distances between the horizontal landmark points. 

 Each eye is represented by 6 (x, y)-coordinates, starting at the left-corner of the 

eye (as if you were looking at the person), and then working clockwise around 

the remainder of the region: 

 

Figure 1 

 Real-Time Eye Blink Detection using Facial Landmarks, we can then derive an 

equation that reflects this relation called the eye aspect ratio (EAR): 

 

 
Figure 2 

 The numerator of this equation computes the distance between the vertical eye 

landmarks while the denominator computes the distance between horizontal 

http://vision.fe.uni-lj.si/cvww2016/proceedings/papers/05.pdf
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eye  landmarks,  weighting  the  denominator  appropriately  since  there  is 

only one set of horizontal points but two sets of vertical points. 

 Using this simple equation, we can avoid image processing techniques and 

simply rely on the ratio of eye landmark distances to determine if a person is 

blinking. 

 Once we have the eye aspect ratio, we can threshold it to determine if a person 

is blinking or not. 

 Based on the count the person is alarmed whether he/she feels drowsy. 

The following figure shows: 

 Top-left: A visualization of eye landmarks when then the eye is open. 

 Top-right: Eye landmarks when the eye is closed. 

 Bottom: Plotting the eye aspect ratio over time. The  dip  in the eye aspect 

ratio indicates a blink. 

 

Figure 3 

 
 

 On the top-left we have an eye that is fully open — the eye aspect ratio here 

would be large(r) and relatively constant over time. 

 However, once the person blinks (top-right) the eye aspect ratio decreases 

dramatically, approaching zero. 
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 The bottom figure plots a graph of the eye aspect ratio over time for a video 

clip. As we can see, the eye aspect ratio is constant, and then rapidly drops 

close to zero, then increases again, indicating a single blink has taken place. 

 
3.1.2 Over Speed Detection 

 
For detecting the speed of the vehicle, we are using location sensor in the MIT app 

inventor and will be integrated into mobile application. It monitors the speed of the 

moving vehicle. If the mobile sensor detects over speed, then the vehicle's audio 

system will start making huge noises, until the vehicle's speed is reduced to the speed 

limit. 

 

 
Figure 4 

 
3.1.3 Alcohol Detection 

 
The alcohol detection sensors are also connected to the steering of the car. These 

sensors will identify whether the driver is drunk or not. The uniqueness of these 

sensors is it will identify only the driver is drunk or not, it  will not check the rest of 

the persons in the car. The capacity of the sensor is up to 5-10 cm to identify the 
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alcohol consumption of the driver alone. Alcohol detection in vehicle system is 

continuously growing over years which could resolve drunken driving accidents 

worldwide. The analog gas sensor- MQ3 is suitable for alcohol detecting, this sensor 

can be used in a breath analyzer. It has a high sensitivity to alcohol and small 

sensitivity to benzene. The sensitivity can be adjusted by the potentiometer sensitive 

material of MQ3 gas sensor is SnO2, which with lower conductivity in clean air. 

When the target alcohol gas exists, the sensors conductivity is higher along with the 

gas concentration rising, use of simple electro circuit, convert change of conductivity 

to correspond output signal of gas concentration. The sensor could be used to detect 

alcohol with different concentration. it is low cost. Our proposed system would be 

constantly monitoring the driver breath by placing it on the driver wheel or 

somewhere the driver’s breath can be constantly monitored by it. So, if a driver is 

drunk and tries to drive the system detects alcohol presence in his/her breath and 

alerts the person by using MIT application. 

 

 
Figure 5 

 
NodeMCU: 

 
NodeMCU is an open source IoT platform. Which includes firmware which runs on the 

ESP8266 Wi-Fi Module from Espressif Systems, and hardware which is based on the 

ESP-12 module. The term “NodeMCU” by default refers to the firmware rather than the 

dev kits. NodeMCU firmware was developed so that AT commands can be replaced with 
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Lua scripting making the life of developers easier. So, it would be redundant to use AT 

commands again in NodeMCU. 

 

 

Figure 6 

NodeMCU ESP8266 

The ESP8266 is a low-cost Wi-Fi chip with full TCP/IP stack and microcontroller capability 

produced by Shanghai-based Chinese manufacturer, Espressif. 

ESP8266 Features: 

 Open-source 

 Interactive 

 Programmable 

 Low cost 
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 Simple 

 Smart 

 WI-FI enabled 

 USB-TTL included 

 Plug & Play 

NodeMCU DEVKIT 1.0 Specification: 

Developer : ESP8266 Opensource Community 

Type :  Single-board microcontroller 

Operating system : XTOS 

CPU : ESP8266 

Memory : 128kBytes 

Storage : 4MBytes 

Power By : USB 

Power Voltage : 3v ,5v (used with 3.3v Regulator which inbuilt on Board using Pin VIN) 

Code : Arduino Cpp 

IDE Used : Arduino IDE 

GPIO : 10 

Advantages 

 Low energy consumption 

 Integrated support for WIFI network 

 Reduced size of the board 

 Low Cost 

 

Disadvantages 

 Need to learn a new language and IDE 

 Less pinout 
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NODEMCU PIN OUT:  
 
 

 
 

Figure 7 

3.2 IMPLEMENTATION 
 

The method we follow while implementing the project was: 

 
 We trained our model in the Jupiter notebook. Initially install dlib and OpenCV 

and import the libraries to process the model. dlib and OpenCV to detect facial 

landmarks in an image. Facial landmarks are used to localize and represent salient 

regions of the face such as: Eyes, Eyebrows. 
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 dlib is a general purpose cross-platform software library written in the 

programming language C++. Its design is heavily influenced by ideas from design 

by contract and component-based software engineering. Thus, it is, first and 

foremost, a set of independent software components. 

 Object Detection using Haar feature-based cascade classifiers is an effective object 

detection method proposed by Paul Viola and Michael Jones in their paper, “Rapid 

Object Detection using a Boosted Cascade of Simple Features” in 2001. It is a 

machine learning-based approach where a cascade function is trained from a lot of 

positive and negative images. It is then used to detect objects in other images. 

 Here we will work with face detection. Initially, the algorithm needs a lot of 

positive images (images of faces) and negative images (images without faces) to 

train the classifier. Then we need to extract features from it. For this, Haar features 

shown in the below image are used. They are just like our convolutional kernel. 

Each feature is a single value obtained by subtracting the sum of pixels under a 

white rectangle from the sum of pixels under black rectangle. 

 But among all these features we calculated, most of them are irrelevant. For 

example, consider the image below. Top row shows two good features. The first 

feature selected seems to focus on the property that the region of the eyes is often 

darker than the region of the nose and cheeks. The second feature selected relies on 

the property that the eyes are darker than the bridge of the nose. But the same 

windows applying on cheeks or any other place is irrelevant. 

 In an image, most of the image region is a non-face region. So it is a better idea to 

have a simple method to check if a window is not a face region. If it is not, discard 

it in a single shot. Do not process it again. Instead, focus on the region where there 

can be a face. This way, we can find more time to check a possible face region. 

 In order to detect the eye, we have also imported the Haarcascade_eye.xml file. 

 Once we get the x-coordinate, y-coordinate, width (w) and height(h) of the 

detected feature of face using the detectMultiScale function, we will create 2 

numpy array — roi_gray and roi_color. The roi_gray is the numpy array created 

using the variable “gray”. The reason we created this is to pass this gray channel 

version to the detectMultiScale function while extracting the features 

(ex,ey,ew,eh) of the eyes. 
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 Once we have extracted the features of the eye (ex,ey,ew,eh) we will loop through 

them and create a rectangle by passing the numpy array roi_color. The reason 

behind passing roi_color and not roi_gray is roi_color is the array for the actual 

RGB scale image whereas roi_gray is the gray scale of the image which we have 

used in our code for faster processing while extracting the dimensions/coordinates 

of the image and then use those dimensions to pass  it  in  the original array which 

is roi_color in our case. 

 In object detection, there’s a simple rule: from big to small. Meaning you don’t 

start with detecting eyes on a picture, you start with detecting faces. Then you 

proceed to eyes, pupils and so on. It saves a lot of computational power and makes 

the process much faster. Also it saves us from potential false detections. 

 To detect faces on a picture, we first need to make it gray. Then we’ll detect faces. 

 Faces object is just an array with small sub arrays consisting of four numbers. They 

are X, Y, width and height of the detected face. 

 You could gather some faces around the internet and train the model to be more 

proficient. But there’s another, the Computer Vision way. 

 If you think about it, eyes are always in the top half of your face frame. I don’t 

think anyone has ever seen a person with their eyes at the bottom of their face. So, 

when going over our detected objects, we can simply filter out those that can’t exist 

according to the nature of our object. Like with eyes, we know they can’t be in the 

bottom half of the face, so we just filter out any eye whose Y coordinate is more 

than half the face frame’s Y height. 

 Once the facial landmarks are detected we calculated the eye aspect ratio. Once 

we have the eye aspect ratio, we can threshold it to determine if a person is 

blinking or not. 

 Based on the count, the person is alarmed whether he/she is in drowsiness, and the 

blinks ratio will also be displayed on MIT application. 
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Figure 8 
 

 

PYTHON CODE: 
 
 

 
It is a library of Python bindings designed  to  solve  computer  vision  problems. 

OpenCV (Open Source Computer Vision) is a library of programming functions mainly 

aimed at real-time computer vision. In simple language it is library used for Image 

Processing. It is mainly used to do all the operation related to Images 
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Numpy is a library for the Python programming language, adding support for large, multi-

dimensional arrays and matrices, along with a large collection of high-level mathematical 

functions to operate on these arrays. 

 

 

It's a landmark's facial detector with pre-trained models, the dlib is used to estimate the 

location of coordinates (x, y) that map the facial points on a person's face. 

 
 

 
 

The math module is a standard module in Python and is always available to use 

mathematical functions under this module, you have to import the module using import 

math. Hypot is a mathematical function 



Forewarning Driver Using ML and IoT 

Gudlavalleru Engineering College 23 

 

 

 
 

 

 

Requests is a Python module you can use to send all kinds of HTTP requests 
 
 

 

Firebase is used to send data from our python platform to cloud 
 
 

 
Initially we declared count as zero. By using this count variable we can know blinks count 

made by a person. 

 

 

By using videoCapture function we can capture the video from webcam. This will return 

video from the first webcam on your computer. 

 

 
It initializes dlib’s pre-trained face detector. 
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It loads the facial landmark predictor using the path to the supplied --shape-predictor. 
 
 

 
It is a function to calculate midpoints of an eye. It returns value in integer type. 

return int((p1.x + p2.x)/2), int((p1.y + p2.y)/2) 

 

It is one type of font. Here the font type is hershey_plain. 
 
 

 
It is a function, here the function name is get blinking ratio. By using this we get the blinks 

ratio made by a person. 
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 Get blinks ratio function returns the eye aspect ratio. The above are used to 

calculate the eye aspect ratio. 

 
 

 

Read is a method used to read the captured images from webcam. 
 

 

 
cvtcolor is a method used to convert the color of the images. In above we are converting 

frames into gray color. 

 

 

For each of the face detections, we apply facial landmark detection. 
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This are the coordinates of left eye facial landmarks 
 
 

 
This are the coordinates of right eye facial landmarks 

 
 

 
Here we are calculating the average of both left eye ratio and right eye ratio.The result will 

be stored in the blinking ratio. 

 

 

 

 

 

If the blinking ratio is greater than 4.3 then count will increment. 

count=count+1 

 

In openCV we have putText() method for creating the text. 
 
 

 
We made an http request to display the blinks count made by a person. 
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In openCV we have imshow() method for showing the frame of the person under the 

webcam. 

 

 
The function waitKey() waits for a key event. 

 
 

 
If key is 27 it closes the frame under the webcam. 

 
 

It will destroy all the windows. 

 
 

For detecting alcohol consumed by the driver and over speed we use to run code in 

Arduino. 

How to program Arduino IDE: 

 Install the current upstream Arduino IDE at the 1.8 level or later. 

 The current version is at the Arduino website. Start Arduino and Open 

Preferences 

window.Enter https://arduino.esp8266.com/stable/package_esp8266com_index 

. json into Additional Board Manager URLs field. 

 You can add multiple URLs, separating them with commas. 

Alcohol detection code for Arduino IDE: 

 
const int AOUTpin=A0;//the AOUT pin of the alcohol sensor goes into analog pin A0 

const int ledPin=13;//the anode of the LED connects to digital pin D13 of the arduino 

int i,alco_high,alco_low,mapped,data[200]; 

void setup() { 

https://arduino.esp8266.com/stable/package_esp8266com
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Serial.begin(115200);//sets the baud rate 

 
pinMode(AOUTpin, INPUT);//sets the pin as an input to the arduino 

for(i=2;i<=5;i++) 

{ 

 
pinMode(i,OUTPUT);//sets the pin as an output of the arduino 

 
} 

 
} 

 
void loop() 

 
{ 

 
alco_high=0; // initially alcohol level is zero 

alco_low = 1023; // low threshold is 1023 

for(i=200; i>0; i--){ 

 
data[i] = data[i-1]; // decrement of data 

if(data[i]>alco_high) 

alco_high=data[i]; 

if(data[i]<alco_low) 

alco_low=data[i]; 

} 

 
data[0]= analogRead(AOUTpin);//reads the analaog value from the alcohol sensor's 

AOUT pin 

 

mapped=map(data[0],0,1023,0,600); 



Forewarning Driver Using ML and IoT 

Gudlavalleru Engineering College 29 

 

 

 

Serial.print("Alcohol value: "); 

Serial.println(mapped);//prints the alcohol value 

delay(100); 

if((alco_high-alco_low)>150){ 

 
if(data[0] > (alco_high-.95*(alco_high-alco_low)))//this is true if the read is greater than 

95% of the span 

 

digitalWrite(2, HIGH); 

else 

digitalWrite(2,LOW); 

if(data[0] > (alco_high-.9*(alco_high-alco_low))) 

digitalWrite(3, HIGH); 

else 

digitalWrite(3,LOW); 

if(data[0] > (alco_high-.8*(alco_high-alco_low))) 

digitalWrite(4, HIGH); 

else 

digitalWrite(4,LOW); 

if(data[0] > (alco_high-.7*(alco_high-alco_low))) 

digitalWrite(5, HIGH); 

else 

 
digitalWrite(5,LOW); 
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} 

 
else 

 
{ 

 
for(i=2;i<=5;i++) 

digitalWrite(i,0); 

}} 
 

Figure 9 

3.2 DATA PREPARATION 
 

Here we train our model in the Jupiter notebook. Initially install dlib and OpenCV and 

import the libraries to process the model. dlib and OpenCV to detect facial landmarks in 

an image. Facial landmarks are used to localize and represent salient regions of the face, 

such as: Eyes, Eyebrows. dlib is a general purpose cross-platform software library written 

in the programming language C++. Its design is heavily influenced by ideas from design 

by contract and component-based software engineering. Thus, it is, first and foremost, a 

set of independent software components. Object Detection using Haar feature-based 

Michael Jones in their paper, “Rapid Object Detection using a Boosted Cascade of Simple 
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Features” in 2001. It is a machine learning-based approach where a cascade function is 

trained from a lot of positive and negative images. It is then used to detect objects in other 

images. 

Here we will work with face detection. Initially, the algorithm needs a lot of positive 

images (images of faces) and negative images (images without faces) to train the classifier. 

Then we need to extract features from it. For this, Haar features shown in the below image 

are used. They are just like our convolutional kernel. Each feature is a single value 

obtained by subtracting the sum of pixels under a white rectangle from the sum of pixels 

under black rectangle. 

But among all these features we calculated, most of them are irrelevant. For example, 

consider the image below. Top row shows two good features. The first feature selected 

seems to focus on the property that the region of the eyes is often darker than the region of 

the nose and cheeks. The second feature selected relies on the property that the eyes are 

darker than the bridge of the nose. But the same windows applying on cheeks or any other 

place is irrelevant. 

In an image, most of the image region is a non-face region. So it is a better idea to 

have a simple method to check if a window is not a face region. If it is not, discard it in a 

single shot. Do not process it again. Instead, focus on the region where there can be a face. 

This way, we can find more time to check a possible face region. 

The goal is to detect an open-closed-open eye pattern at some point. We trained a 

Convolution Neural Network to classify whether an eye is closed or open. The chosen 

model which has been trained on the closed eyes dataset. It is composed of around 4800 

eye images in size 24x24. To build our blink detector, we’ll be computing a metric called 

the eye aspect ratio (EAR).The eye  aspect  ratio  is  instead a much  more  elegant 

solution that involves a very simple calculation based on the ratio of distances between 

facial landmarks of the eyes. This method for eye blink detection is fast, efficient, and 

easy to implement. To building a computer vision system to detect blinks in  video 

streams using OpenCV, Python, and dlib. Based on this implementation we’ll apply our 

method to detecting blinks in example webcam streams along with video files. As we’ll 

find out, the eye aspect ratio is approximately constant while the eye is open but will 

rapidly fall to zero when a blink is taking place. Using this simple equation, we can avoid 

image processing techniques and simply rely on the ratio of eye landmark distances to 

determine if a person is blinking. For alcohol detection system and for overspeed 

detection we wrote the code in Arduino by using C language. 

http://parnec.nuaa.edu.cn/xtan/data/ClosedEyeDatabases.html
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3.3 DATA MODELLING 

 
Security is provided using image recognition technique as images are captured by video 

capture and then dataset is created by taking two classes and we separate the dataset into 

training-set and test-set as majority is taken in training set. Here we use Convolution 

Neural Network by taking image and OpenCV. The first  step in building a blink detector 

is to perform facial landmark detection to localize the eyes in a given frame from a video 

stream. Once we have the facial landmarks for both eyes, we compute the eye  aspect  

ratio for each eye, which gives us a singular value, relating the distances between the 

vertical eye landmark points to the distances between the horizontal landmark points. 

Once we have the eye aspect ratio, we can threshold it to determine if a person is blinking 

the eye aspect ratio will remain approximately constant when the eyes are open and then 

will rapidly approach zero during a blink, then increase again as the eye opens. The goal 

is to detect an open-closed-open eye pattern at some point. We trained a Convolution 

Neural Network to classify whether an eye is closed or open. The chosen model which has 

been trained on the closed eye dataset.[8] It is composed of around 4800 eye images  in 

size 24x24. We just need a way to detect faces and eyes in real-time. We used OpenCV 

pre-trained Haar-cascade classifier to perform these tasks. 
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Figure 10 



Forewarning Driver Using ML and IoT 

Gudlavalleru Engineering College 34 

 

 

 

CHAPTER-IV 

RESULTS AND DISCUSSION 

Node Red Deployment: 

Node-RED is a programming tool for wiring together hardware devices, APIs and online 

services in new and interesting ways. It provides a browser-based editor that makes it  

easy to wire together flows using the wide range of nodes in the palette that can be 

deployed to its runtime in a single-click. By using node red, we deploy our machine 

learning model into cloud such that we can access our model over the internet. To deploy 

our machine learning model, we are using IBM Watson. By using node-red we are 

developing user interface. 

 

 

 

Figure 11 
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Figure 12 

 
 

It specifies the blinks ratio made by a person in a span of 5 minutes and notifies driver if 

he is sleepy. 

We developed a MIT application to alert the person. 
 

 

 

 
Figure 13 
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Figure 14 

Based on the count we alarmed whether she/he eyes are strain and drowsy by using MIT 

application. 

 

 

 

 
In this figure, the alcohol level of the 

driver is lesser than the legal limit so the 

engine of the vehicle starts and the person 

is driving with over speed so it alerts the 

driver with mobile notification. 

 

 

 

 

 

 

 

 

 

 

 
Figure 15 
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In this figure, the driver has consumed the 

alcohol so that the engine of vehicle 

doesn’t start. So, there will be no eye 

blinks ratio and no speed displayed in the 

application. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

Figure 16 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17 

In this figure, the driver has consumed 

alcohol less than the legal limit and the 

vehicle isn’t over speeding  but the driver 

is sleepy so we want to alert him using 

notification. 
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Figure 18 

In this figure, the driver is sleepy and he 

is driving at a speed of 80kmph which 

results in over speeding so we want to 

alert user using mobile application. 
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CHAPTER-V 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

The proposed work will help to eliminate the traditional system completely. It only 

requires web-camera to capture input image. This would lead to a new generation of 

human computer interaction in which no physical contact with device is needed. 

Ultimately this project will give the total eye blinks ratio per minute to check whether the 

driver feels drowsy or not. The engine of the vehicle does not start if the driver consumes 

alcohol and if the driver was driving over the speed limits then it will alert the user using 

the mobile application. 

 
5.2 FUTURE SCOPE 

Future scope of this system is to control the accidents causes due to alcohol consumption, 

drowsiness and over speed. This system improves the safety of human being and hence 

providing the effective development in the automobile industry regarding to reduce the 

accidents cause due to alcohol, drowsiness and over speed. 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile app 
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Project Outcomes 

Outcome 1 

Synthesize and apply prior knowledge of mathematics, 

computer science and engineering to design and 

implement solution to open-ended problems 

Outcome 2 
Design engineering solution to problems utilizing a 

system approach. 

Outcome 3 
Use different tools for design, implementation, testing, 

Data transformation and Documentation. 

 Outcome 4 
Develop better interpersonal communication skills, 

teamwork and leadership quality. 

Outcome 5 Acquire writing and oral presentation skills. 

 

Mapping Table 

Project 

Outcomes 

Programme Outcomes (POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome 1 3 2 2 1 3 2 2 3 3 3 3 3 2 2 

Outcome 2 3 1 2 2 1 3 3 3 3 2 2 3 2 2 

Outcome 3 2 1 1 2 3 2 2 3 3 3 2 1 2 2 

Outcome 4 2 1 2 2 3 2 1 1 3 2 3 1 1 2 

Outcome 5 2 2 2 1 1 2 2 2 2 3 2 2 1 1 
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ABSTRACT: 

 
All over the world, most of the road accidents are occurred by drunk and driving and rash 

driving. The main concept of this paper is to prevent the road accidents. In order to prevent 

the road accident, we are using an alcohol detection sensor, eye blink detection system, over 

speed sensor. The alcohol sensors are used to detect the driver is drunk or not. The eye blink 

detection system is used to check the driver is sleepy or not with the help OpenCV by which 

we can count the number of blinks he/she made per minute. Based on the count the person is 

alarmed whether he/she is in drowsiness, and the alarm will be started using an MIT 

application. The over-speed controller sensor is used to check the car is over-speed or not and 

if the car is over speed means it will reduce the speed of the car and maintain the car speed 

into normal speed. In this process, we alarm the person by using the MIT application. If the 

driver consumes alcohol and prepare to drive, we alarm the person to prevent the accident. 

 
Keywords: Safe Driving, IoT Sensors. 

 
 

INTRODUCTION: 
 

Everyday road accidents are happening all over the world according to the statistics (20 – 40) 

percentage of road accidents are happening due to drunk and driving and rash driving. If the 

driver drunk means he/she will be unconscious they will not able to control themselves in that 

situation if they drive the car means it can affect them and others also. Some of the drivers will 

be driving  past the speed limit after they were drunk. There are different modules to prevent 

these road accidents, in this paper we are using eye blink detection system, alcohol detection 

sensors and over speed sensors. The eye blink detection is used to alert the driver if he/she is 

drowsy while driving the vehicle. The alcohol detecting sensors are also fixed in the steering 

of the vehicle so that it can detect whether the driver has consumed alcohol or not, if the driver 
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 consumes alcohol while driving, it will be detected by alcohol detection sensor and we alert 

the driver by using MIT application. The over-speed sensor is used to check the speed of the 

vehicle whether it is driving over the speed limit and it will alert the driver to reduce the speed 

of the car and maintain the normal speed limits. This process is happening through IoT sensors.  

RELATED WORK: 

According to Thyagaraju G.S et al [1] major of the accident happens due to the drowsiness of 

the driver This use to check abnormal driving of other surrounding vehicles by using the 

embedded sensor. In this paper S.V. Altaf et al [2] the drunken and drive can be identified by 

the alcohol sensor but it can’t identify the drowsiness and over speeding. According to the 

author Venkat et al [3] in this process, they are using dc motors, GSM modules, GPS modules, 

MQ3 alcohol sensor to prevent an accident but it can’t identify the over speeding and they are 

not using the eye blink sensors. Digital certificates can be used by the client to produce their 

identity to the server. The author proposes a certificated based authentication scheme which is 

faster and secure than many other existing schemes [4]. In this paper Rajesh Kumar et al [5] in 

this paper, they are using breath sensors to identify the driver whether he is drunk or not they 

will also send the SMS to the particular persons they are also using GPS and GSM modules but 

they are not using eye blink sensor for the drowsiness detection. According to the author Lea 

Angelica Navarro et al [6] this paper consists of CCD camera and analog to digital converter 

which helps to capture the image of the driver this image is used to identify the driver is 

consumes alcohol or not but they not using any sensors for detecting drunk and drive. The 

author conveys that TanishSehgal et al [7] in this process they are using a self-powered IRIS 

scanner to detect the drowsiness of the driver and if the driver gets sleepy the alarm will be 

triggered so that the driver will be conscious will driving. According to the author Vijay 

Savania et al [8] in this paper, they are using alcohol detecting sensor to detect the driver is 

drunk or not and if the driver is drunk it will send the SMS to the relatives in every five 

minutes but it will not stop the car or it will not trigger the alarm also. In this paper, the author 

conveys Prashanth KP et al [9] The author conveys Tanmoy D et al [10] in these papers they 

are using an android app to detecting the driver is drunk and rash driving it will also send the 

information to the relatives & it will also send the current location of the driver but in these 

papers, they are not using the reduce the speed for rash driving using over speed controller. 

According to author M. Kousikan1 et al [11] in these papers, the author is using IR rays and IR 

sensors to detect the alcohol with the help of the ethanol and this IR rays and IR sensor used to 

cut off the fuel supply to the engine. The author conveys Ralph OyiniMbouna et al  
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[12] in this paper they are using eye index and pupil activity by this they will check the eye is 

closed or open and it will check whether the driver is sleepy or not and it also gives alert to 

wake the driver from sleep it will also check the head position of the driver whether the driver 

is sleepy or not. According to the author Hang-Bong Kang [13] in this paper author use eye-

related measurements, yawning detection and facial expression by this process they will 

identify whether the driver is sleepy or not. The author conveys Minoru Sakairi et al [14]in this 

paper author used breath sensors to check the driver is drunk or not the author is also using 

water cluster detecting behind the steering wheel to identify the driver is consumes alcohol or 

not. According to the author T. ShyamRamanath et al [15] in this paper the author is using 

alcohol sensor in the steering wheel so that the sensor can identify whether the driver is drunk 

is not if the driver is drunk means it will stop the fuel supply to the engine it will also send the 

message to the relative of the driver current location. 

 
MOTIVATION: 

The main aim and the motivation of this project is used to prevent from drunk and drive 

accident so that we are using alcohol sensors apart from alcohol sensors, we also include eye 

blink detection system and over speed controller sensors. These alcohol sensors will identify 

the driver is drunk or not and the over speed controller sensor will check the car speed and if 

the car crosses the speed limit the over speed controller sensors will reduce the speed of the 

vehicle. It will also alert the person by using the MIT application. 

 
PROPOSED SYSTEM: 

The major cause of road accidents is happening due to the drunken drive, drowsiness and rash 

driving. The main concept of this project is to prevent road accidents we are using an alcohol 

detection sensor (MQ3), eye blink detection system and speed sensor. we are developed the 

project is "Forewarning driver" is based on technology machine learning and the Internet of 

things. We are using OpenCV and CNN (convolution neural network) to detect the eye blinks 

directly on Webcam and take the count of blinking. The first step in building a blink detector is 

to perform facial landmark detection to localize the eyes in a given frame from a video stream. 

Once we have the facial landmarks for both eyes, we compute the eye aspect ratio for each 

eye, which gives us a singular value, relating the distances between the vertical eye landmark 

points to the distances between the horizontal landmark points. Once we have the eye aspect 

ratio, we can threshold it to determine if a person is blinking, the eye aspect ratio will remain 
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 approximately constant when the eyes are open and then will rapidly approach zero during a 

blink, then increase again as the eye opens and keep a count on it. By using alcohol detection 

in the vehicle system is continuously growing over the years which could resolve drunken 

driving accidents worldwide. The analog gas sensor- MQ3 is suitable for alcohol detecting, this 

sensor can be used in a breath analyzer. It has a high sensitivity to alcohol and small sensitivity 

to benzene. The sensitivity can be adjusted by the potentiometer sensitive material of the MQ3 

gas sensor is SnO2, which with lower conductivity in clean air. When the target alcohol gas 

exists, the conductivity of the sensor is higher along with the gas concentration rising, use of 

simple electro circuit, convert the change of conductivity to correspond output signal of gas 

concentration. The sensor could be used to detect alcohol with different concentrations. It is a 

low-cost module. Our proposed system would be constantly monitoring the driver's breath by 

placing it on the steering wheel or somewhere the driver’s breath can be constantly monitored 

by it. So, if a driver is drunk and tries to drive the system detects alcohol presence in his/her 

breath and alerts the person by using MIT application. The over-speed sensors are used to 

detect the speed of the vehicle this sensor will check the speed limit and if the driver crosses 

the speed limit it will reduce the speed and comes to the normal speed limit and alerts the 

person.  

METHODOLOGY: 

Methodologies are specific to each and every project. Since the methodology defines the 

sequence of activities or steps for each phase of a project life cycle. [16] The first step in 

building a blink detector to perform facial landmarks detection to localize the eyes in a given 

frame. Once we have the facial landmarks for both eyes, we compute the eye aspect ratio for 

each eye, which gives us a singular value and then relating the distances between the vertical 

eye landmark points to the distances between the horizontal landmark points. Each eye is 

represented by 6(x,y)-coordinates starting at the left corner of the eye (as if you were looking 

at the person), and then working clockwise around the remainder of the region: 
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Figure 1 

Real time eye blink detection using facial landmarks, we can derive an equation that reflects 

this relation called the eye aspect ratio (EAR): 

 

The numerator of this equation computes the distance between the vertical eye landmarks 

while the denominator computes the distance between horizontal eye landmarks, weighting 

the denominator appropriately since there is only one set of horizontal points but two sets of 

vertical points. Using this simple equation, we can avoid image processing techniques and 

simply rely on the ratio of eye landmark distances to determine if a person is blinking. Once 

we have the eye aspect ratio, we can threshold it to determine if a person is blinking or not. 

Based on the count the person is alarmed using MIT application. 

 

Figure  2 

 The above figure shows: 

□ Top left:   A visualization of eye landmarks when then the eye is open. 

□ Top-right: Eye landmarks when the eye is closed. 

□ Bottom: Plotting the eye aspect ratio over time. The dip in the eye aspect ratio indicates a 

blink.
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The over-speed sensors are used to detect the speed of the vehicle this sensor will check the 

speed limit and if the driver crosses the speed limit it will reduce the speed and comes to the 

normal speed limit and alerts the person by using MIT application. 

 

 

 
Figure 3: Overspeed sensor 

 

The alcohol detection sensors are also connected to the steering of the car these sensors will 

identify whether the driver is drunk or not. 

 

Figure 4: Alcohol sensor 

 
IMPLEMENTATION: 

The method we follow while implementing the project was:We trained our model in the 

Jupiter notebook. Initially install Keras model, dlib and OpenCV and import the libraries to 

process the model. dlib and OpenCV to detect facial landmarks in an image. Facial landmarks 

are used to localize and represent salient regions of the face such as: Eyes, Eyebrows. 

□ The first step is building a blink detector to perform facial landmarks detection to localize 

the eyes in a given frame. Once we have the facial landmarks for both eyes, we compute the 

eye aspect ratio for each eye, which gives us a singular value and then relating the distances 

between the vertical eye landmark points to the distances between the horizontal landmark 

points. 

□ Once we have the eye aspect ratio, we can threshold it to determine if a person is blinking or 

not. 
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□ Based on the count, the person is alarmed whether he/she is in drowsiness, and the blinks 

ratio will also be displayed on MIT application. 

□ By using the alcohol detection sensor, we can find whether the driver consumed alcohol or 

not and send the data to the MIT application. 

 

 

RESULT ANALYSIS: 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 5: It specifies the number of blinks made by a person. 

 

Figure 6 Figure 7 
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Figure 6 specifies the alcohol of the driver is less than the legal limit so the engine of the 

vehicle starts and the person is driving fast the speed limit, it alerts the driver with mobile 

notification whereas Figure 7 specifies the driver has consumed the alcohol so that the 

engine of the vehicle doesn’t start. So, there will be no eye blinks ratio and no speed 

displayed in the application. 

CONCLUSION: 

 
In this work, it clearly shows how to prevent the drunk and drive accident and it is also 

prevented from the rash driving accident. This method will prevent lots of accidents because 

it will check the driver is drunk or not by using alcohol sensors it will also check whether the 

driver is getting sleepy 

or not by using eye blink detection system. It only requires web-camera to capture the input 

image. This would lead to a new generation of human-computer interaction in which no 

physical contact with the device is needed. Ultimately this project will give the total eye 

blinks ratio per 5 minutes to check whether the driver feels drowsy or not. The engine of the 

vehicle doesn't start if the driver consumes alcohol and if the driver was driving over the 

speed limits then it will alert the user using the mobile application. 

 
FUTURE SCOPE: 

 

The future scope of this system is to control the accidents caused due to alcohol consumption, 

drowsiness and over speed. This system improves the safety of human beings and hence 

providing effective development in the automobile industry regarding reducing the accidents 

caused due to alcohol, drowsiness and over speed. 
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ABSTRACT 
        This study was designed to demonstrate the feasibility of forecasting functional 

health for the elderly. Using life-table techniques, we analysed the expected remaining 

years of functional well-being, in terms of the activities of daily living, for non-

institutionalized elderly people living in Massachusetts in 1974. The expected years, or 

active life expectancy, showed a decrease, from 10 years for those aged 65 to 70 years to 

2.9 for those 85 or older. Active life expectancy was shorter for the poor than for others, 

and women had a longer average duration of expected dependence than men. The 

measure of active life expectancy provides important information about health at a given 

population level, in terms other than death. This information can be used for actuarial 

purposes in planning and policy making. It is also useful in identifying high-risk 

population for which preventive health care and medical care can compress morbidity 

during the last years of life. This project uses ANN as the prediction is based on the 

functionalities of a person and ANN gives the best accuracy when compared to linear 

regression. This project also includes a user interface which takes the health conditions of 

a person as an input and predicts the expected life of a person. 

Keywords: Morbidity, linear Regression, ANN, Interface 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION: 

         Brain tumor is one of the vital organs in the human body, which consists of billions 

of cells. The abnormal group of cells formed from the uncontrolled division of cells, 

which is also called as tumor. Brain tumor are divided into two types such as low grade 

(grade 1 and grade 2) and high-grade tumor is also called as malignant. Benign tumor is 

not cancerous tumor. Hence it doesn’t spread other parts of the brain. However, the 

malignant tumor is a cancerous tumor. So, it spreads rapidly with indefinite boundaries to 

other region of the body easily. It leads to immediate death. 

Brain MRI image is mainly used to detect the tumor and tumor progress 

modelling process. This information is mainly used for tumor detection and treatment 

processes. MRI image gives more information about given medical image than the CT or 

ultrasound image. MRI image provides detailed information about brain structure and 

anomaly detection in brain tissue. 

The formation of abnormal groups of cells inside the brain or near it leads to the 

initialization of a brain tumor. The abnormal cells abrupt the processing of the brain and 

affect the health of a patient 

           The analysis of brain images is considered imperative because diseases of the brain 

called brain tumors are fatal and responsible for a large number of deaths in developed 

countries. For instance, according to the National Brain Tumor Foundation (NBTF), 

29,000 people are diagnosed with brain tumor in the United States (US) with brain tumor 

and 13,000 of those patients die per annum. A number of advanced Magnetic Resonance 

Imaging (MRI) techniques that include Diffusion Tensor Imaging (DTI), MR 

Spectroscopy (MRS) and Perfusion MR are used for the analysis of brain tumor through 

MRI. Brain tumor is broadly classified into two types: cancerous tumors, known as 

malignant tumors, and noncancerous tumors, known as benign tumors. Malignant tumors 

are further classified into grades I to IV by World Health Organization (WHO). A Grade-

I tumor is called Pilocytic Astrocytoma, Grade-II tumor is Low-Grade Astrocytoma, 

Grade-III tumor is Anaplastic Astrocytoma and Grade-IV tumor is Glioblastoma. Grade-I 

tumors and Grade-II tumors are semi-malignant tumors with less aggressiveness. Grade-

III and Grade-IV are malignant tumors and highly affect the health of the patient and may 

lead to the death of tumor patients. 



      CLASSIFICATION OF BRAIN TUMOR 

Gudlavalleru Engineering College 
 

3 

          A variety of image-processing techniques and methods have been used for the 

diagnosis and treatment of a brain tumor. Segmentation is the fundamental step in image 

processing techniques and is used to extract the infected region of brain tissue from 

MRIs. Segmentation of the tumor region is an important task for cancer diagnosis, 

treatment, and the evaluation of treatment outcomes. A vast number of semi-automatic 

and automatic segmentation methods and techniques are used for tumor segmentation. 

MRI contains methods with multiple sequence that include T1-weighted (TI) and T1-

weighted contrast-enhanced (T1c), T2-weighted and T2-weighted Fluid Attenuated 

Inversion Recovery (FLAIR) techniques, which are employed for the segmentation of 

brain tumor. 

         MRIs have various features that are adopted in brain tumor segmentation studies 

that include image textures, local histograms, and structure tensor eigenvalues. Machine 

learning methods such as Support Vector Machines (SVMs) and Random Forest (RF) are 

commonly used for pattern classification in tumor segmentation studies. Deep-learning-

based techniques and methods are becoming popular in brain tumor segmentation studies, 

as their performance is superior in image analysis fields, such as object detection, image 

classification and semantic segmentation. After capturing MRI brain image, it is 

necessary to separate the tumor region from the MRI brain image. Accurate segmentation 

of medical images helps the radiologist for radiotherapy planning. 

        However, CNN is mostly used for brain tumor segmentation, classification, and 

prediction of survival time for patients. More deep-learning-based methods that are 

utilized for tumor segmentation, classification, and prediction include Stacked De-

Noising Autoencoders and Convolutional Restricted Boltzmann Machine. Among all the 

deep learning methods and techniques, CNNs perform batter for image segmentation, 

classification, and prediction. 

        Brain magnetic resonance imaging (MRI) is one of the best imaging techniques that 

researchers relied on for detecting the brain tumors and modeling of the tumor 

progression in both the detection and the treatment phases. MRI images have a big impact 

in the automatic medical image analysis field for its ability to provide a lot of information 

about the brain structure and abnormalities within the brain tissues due to the high 

resolution of the images. Researchers presented different automated approaches for brain 

tumors detection and type classification using brain MRI images since it became possible 

to scan and load medical images to the computer. However, Support Vector 
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machine (SVM) and Neural Networks (NN) are the widely used approaches for their 

good performance over the last few decades.  

        Precise extraction of tumor is necessary and advantageous. When we have huge 

number of sequence of images, the manual observation of tumors is time-consuming, and 

frequently, the depiction quality depends on the operator. So, for critical analysis, medical 

image segmentation has gained much attention and different segmentation methods have 

been proposed. Imaging techniques allow medical practitioners, and researchers even 

before performing invasive surgery, to asses activities and disorders in human brain. The 

technique magnetic resonance imaging (MRI) is of good quality among other techniques 

as it gives better contrast details about the brain tissues from a variety of image 

sequences.  

A brain tumor is a collection, or mass, of abnormal cells in your brain. Your skull, 

which encloses your brain, is very rigid. Any growth inside such a restricted space can 

cause problems. Brain tumors can be cancerous (malignant) or noncancerous (benign). 

When benign or malignant tumors grow, they can cause the pressure inside your skull to 

increase. This can cause brain damage, and it can be life-threatening. 

        CNN represents the most recent advancement and the state of the art in the machine 

learning field, which is employed in the field of diseases diagnosis based on medical 

images, particularly the CT and MRI images. CNN has been recently widely used in the 

medical imaging classification and grading since it does not require preprocessing or 

features extraction before the training process. In general, CNN's are designed to 

minimize or canceling in sometimes the data pre-processing steps and usually are used to 

deal with raw images. CNN is consisting of many stacked layers in the following order: 

the input layer, convolution layer, RELU layer fully connected layer, classification layer, 

and output layer. The process of CNN is mainly consisting of and relies on two processes; 

the convolution, which is performed using trainable filters with the pre-determined 

specification that are tuned during the training phase, and the down sampling. In general, 

CNN consists of many layers namely; input layer, convolution layer, RELU layer, fully 

connected layer, classification layer, and output layer. 

The signs and symptoms of a brain tumor vary greatly and depend on the brain tumor's 

size, location and rate of growth. General signs and symptoms caused by brain tumors 

may include: 
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 New onset or change in pattern of headaches 

 Headaches that gradually become more frequent and more severe 

 Unexplained nausea or vomiting 

 Vision problems, such as blurred vision, double vision or loss of peripheral vision 

 Gradual loss of sensation or movement in an arm or a leg 

 Difficulty with balance 

 Speech difficulties 

 Confusion in everyday matters 

 Personality or behavior changes 

 Seizures, especially in someone who doesn't have a history of seizures 

 Hearing problems 

HOW BRAIN TUMOUR CAUSES: 

Primary brain tumors begin when normal cells acquire errors (mutations) in their 

DNA. These mutations allow cells to grow and divide at increased rates and to continue 

living when healthy cells would die. The result is a mass of abnormal cells, which forms 

a tumor. 

        In adults, primary brain tumors are much less common than are secondary brain 

tumors, in which cancer begins elsewhere and spreads to the brain. 

Many different types of primary brain tumors exist. Each gets its name from the 

type of cells involved. Examples include: 

 Gliomas: These tumors begin in the brain or spinal cord and include 

astrocytoma’s, ependymomas, glioblastomas, oligoastrocytomas and 

oligodendrogliomas. 

 Meningioma: A meningioma is a tumor that arises from the membranes that 

surround your brain and spinal cord (meninges). Most meningiomas are 

noncancerous. 
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 Acoustic neuromas (schwannomas): These are benign tumors that develop on 

the nerves that control balance and hearing leading from your inner ear to your 

brain. 

 Pituitary adenomas: These are mostly benign tumors that develop in the pituitary 

gland at the base of the brain. These tumors can affect the pituitary hormones with 

effects throughout the body. 

 Medulloblastomas: These are the most common cancerous brain tumors in 

children. A medulloblastoma starts in the lower back part of the brain and tends to 

spread through the spinal fluid. These tumors are less common in adults, but they do 

occur. 

 Germ cell tumors: Germ cell tumors may develop during childhood where the 

testicles or ovaries will form. But sometimes germ cell tumors affect other parts of 

the body, such as the brain. 

 Craniopharyngiomas: These rare, noncancerous tumors start near the brain's 

pituitary gland, which secretes hormones that control many body functions. As the 

craniopharyngioma slowly grows, it can affect the pituitary gland and other 

structures near the brain. The secondary (metastatic) brain tumors are tumors that 

result from cancer that starts elsewhere in your body and then spreads (metastasizes) 

to your brain. 

        The secondary brain tumors most often occur in people who have a history of 

cancer. But in rare cases, a metastatic brain tumor may be the first sign of cancer that 

began elsewhere in your body. In adults, secondary brain tumors are far more common 

than are primary brain tumors. 

Tkinter is a Python binding to the Tk GUI toolkit. It is the standard Python 

interface to the Tk GUI toolkit, and is Python's  de facto standard GUI. Tkinter is 

included with standard Linux, Microsoft Windows and Mac OS X installs of Python. The 

name TKinter comes from TK interface. Tkinter was written by Fredrik Lundh, Tkinter 

is free software released under a Python license. 

As with most other modern Tk bindings, Tkinter is implemented as a Python 

wrapper around a complete Tcl interpreter embedded in the Python interpreter. Tkinter 
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calls are translated into Tcl commands which are fed to this embedded interpreter, thus 

making it possible to mix Python and Tcl in a single application. 

        There are several popular GUI library alternatives available, such 

as wxPython, PyQt, PySide, Pygame, Pyglet, and PyGTK. 

Window: 

        This term has different meanings in different contexts, but in general it refers to a 

rectangular area somewhere on the user's display screen. 

Top Level Window: 

        A window that exists independently on the screen. It will be decorated with the 

standard frame and controls for the desktop manager. It can be moved around the desktop, 

and can usually be resized. 

Widget: 

        The generic term for any of the building blocks that make up an application in a 

graphical user interface. 

→Core widgets: The containers: frame, label frame, top-level, paned window. The 

buttons: button, radio button, check button (checkbox), and menu button. The text 

widgets: label, message, text. The entry widgets: scale, scrollbar, list box, slider, spin box, 

entry (single line), option menu, text (multiline), and canvas (vector and pixel graphics). 

→Tkinter provides three modules that allow pop-up dialogs to be displayed: 

tk.messagebox (confirmation, information, warning and error dialogs), tk.filedialog 

(single file, multiple file and directory selection dialogs) and tk.colorchooser (colour 

picker). 

→Python 2.7 and Python 3.1 incorporate the "themed Tk" ("ttk") functionality of Tk 8.5. 

This allows Tk widgets to be easily themed to look like the native desktop environment in 

which the application is running, thereby addressing a long-standing criticism of Tk (and 

hence of Tkinter). Some widgets are exclusive to ttk, such as the combo box, progress bar 

and tree view widgets. 

Frame: 
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In Tkinter, the rame widget is the basic unit of organization for complex layouts. 

A frame is a rectangular area that can contain other widgets. 

Child and parent: 

        When any widget is created, a parent-child relationship is created. For example, if 

you place a text label inside a frame, the frame is the parent of the label. 

There are four stages to creating a widget 

Create: 

create it within a frame 

Configure: 

change the widgets attributes 

Pack: 

pack it into position so it becomes visible 

Bind: 

        bind it to a function or event.  

These are often compressed and the order can vary. 

1.2 OBJECTIVES OF THE PROJECT: 
→The main objective is in this project aims to have a automated system which plays an 

important role in assessing whether a person is having brain tumor or not with more 

accuracy than existing. 

→This model works better accuracy with 97% accuracy when compared with the 

classical machine learning algorithms like Adaboost (Adaptive Boosting) which classifies 

the image into different classes with 89.90% accuracy. 

→The increasing of contrast blurs the outside part and increases the clearance of the 

tumored part which helps in getting the more accurate results. 

1.3 PROBLEM STATEMENT: 
        The main problem statement of our project is to identify whether the person is 

having brain tumor or not. As it is tedious task for the doctors to predict that brain tumor, 

which reduces the work for the doctors as the application itself predicts whether they are 

having brain tumor or not by uploading the image you want to predict. It produces the 

result as yes or no. 
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CHAPTER 2 

LITERATURE REVIEW 

        The brain tumor identification from a MRI is a complex process hence artificial 

intelligence is applied to detect the exact tumor position in a brain MRI. In this paper we 

are developed a novel technique for the tumor segmentation and classification in brain 

MRI. The proposed approach for the brain MRI classification is implemented in the 

working platform of Matlab and the detailed explanation on the implementation 

performance measure is as follows. Brain tumor is most treatable and curable if captured 

at the initial stages of the infection. This locates exorbitant pressure on the brain, causing 

an incremented intracranial pressure and can cause permanent brain damage and 

eventually death. Untreated or progressive brain cancer can only spread inward because 

the skull will not let the brain tumor expands outward. Only invasive techniques such as 

biopsy and spinal tap methods can determine whether the brain tumor is cancerous or 

non-cancerous. However, the system designed in this work avails segmenting the MR 

image with Adaptive Pillar K means clustering algorithm and classifying cancerous and 

non-cancerous brain tumors automatically by the two- tier classifier approach, which uses 

the statistical texture features extracted by DWT. To demonstrate and evaluate the 

performance of the proposed system, mainly applied to brain MRI. The skull captured in 

the brain MRI is removed by the skull stripping technique. The segmentation process is 

done by using Adaptive Pillar k means technique to optimize the computation time and 

hence improved the precision and enhance the quality of image segmentation. All 

classification result could have an error rate and on occasion will either fail to identify an 

abnormality, or identify an abnormality which is not present[1]. 

A two-stage learning-based method is proposed by D. Nie for the prediction of 

overall survival time for high-grade gliomas tumor patients. In the first stage, high-grade 

features are extracted to enhance multi-modal, multi-channel MRIs to increase the 

predicted survival time. Two-stage learning methods are used for contrast-enhanced 

MRIs as well as in Diffusion Tensor Imaging (DTI), and Brain Sci. 2020, 10, 118 11 of 

33 resting-state MRI images for computing different metric maps that include DTI images 

for generating diffusivity maps and anisotropy-related fluctuation frequency maps. The 

3D convolutional neural network consists of multi-channel metric maps that are used to 

extract the high-grade predictive features from the individual patch of these maps, and 

trains the network layers for prediction. In the second stage, Support Vector Machine 
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(SVM) are used to classify tumor-related features such as age, histological type, and 

tumor size to predict the final (short or long) overall survival time of high-grade gliomas 

patients with 90.66% accuracy[2]. 

Rashid et al investigated the chosen brain MRI image and a method is targeted for 

more clear view of the location attacked by tumor. An MRI abnormal brain images as 

input in the introduced method, Anisotropic filtering for noise removal, SVM classifier 

for segmentation and morphological operations for separating the affected area from 

normal one are the key stages if the presented method. Attaining clear MRI images of the 

brain are the base of this method. The classification of the intensities of the pixels on the 

filtered image identifies the tumor[3]. 

         Ramesh Babu Vallabhaneni, et.al [17] proposed an automatic brain tumor detection 

approach for the images that include noise in them. Edge Adaptive Total Variation 

Denoising Technique (EATVD) was used to implement the image denoising. Within the 

denoising process, the edges were preserved through this proposed technique. Wiener 

filter was used for image pre-processing to denoise the images. The Mean Shift 

Clustering was applied to segment the image after removing noise from it. For the feature 

extraction, the segmented regions are transformed into GLCM matrix. Contrast, 

Correlation, Energy and Homogeneity features were extracted. For detecting tumor in 

images, multi-class SVM was applied by including features. As per the evaluation results 

it has been seen that the value of precision was increased in the noisy images when the 

tumor was extracted using these steps. The PSNR values were quite high as a result when 

compared to the traditional techniques[4]. 

Sanjeev Kumar, et.al [22] studied a hybrid approach to detect brain tumor from MRI 

images. Here, the features were extracted using Discrete Wavelet Transforms (DWT) 

technique; Genetic Algorithm and SVM were used for brain tumor classification. The 

MALTAB 2015a platform was used to implement and evaluate the proposed hybrid 

approach. Certain performance parameters like entropy, smoothness, kurtosis and 

correlation with root mean square error (RMS) were used to perform an analytical study. 

As a result, the accuracy was enhanced and RMS error was reduced[5]. 

        Saed Khawaldeh, et al. [36] discussed the mechanism to classify the brain MRI 

images by using Convolutional Neural Network (CNN or ConvNet) into two categories. 

Further the abnormal brain images are sub-classified into high grade and low-grade tumor 

images. Though this technique was good for classifying the brain tumor, but more 
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number of data images were required which was one of the limitation of CNN. 91.16% 

accuracy rate was achieved at the last[6]. 

        Another approach is presented for the classification of brain tumor in which a 

modified level set method is used to segment the tumor region. The feature set thr Gabor 

and moment invariant, and Grey Level Co-Occurrence Matrix (GLCM), that are extracted 

using Multi-Level wavelet decomposition. After features selection, Adaptive Artificial 

Neural Network (AANN) is applied on selected features for the prediction of brain tumor. 

To increase the accuracy of the ANN, optimization for layers of the network is performed 

using the Whale Optimization Algorithm (WOA)[7]. 

 Liu and Liu proposed an algorithm of HV microscopic image feature extraction 

and recognition using gray level co-occurrence matrix (GLCM) in order to effectively 

extract the feature information of human viruses (HV) microscopic images. Firstly, 20 

pieces of microscopic images of human virus are obtained by using GLCM, and then the 

four texture feature parameters, entropy, energy inertia moment and correlation are 

extracted utilizing the GLCM, and then HV image recognition is carried out[8]. 

 The purposed algorithm is a combination of support vector machine (SVM) and 

fuzzy c-means, a hybrid technique for prediction of brain tumor. In this algorithm the 

image is enhanced using enhancement techniques such as contrast improvement, and mid-

range stretch. Double thresholding and morphological operations are used for skull 

striping. Fuzzy c-means (FCM) clustering is used for the segmentation of the image to 

detect the suspicious region in brain MRI image[9]. 

 Li et al proposed framework employs local binary patterns (LBPs) to extract local 

image features, such as edges, corners, and spots. Two levels of fusion (i.e., featurelevel 

fusion and decision-level fusion) are applied to the extracted LBP features along with 

global Gabor features and original spectral features, where feature-level fusion involves 

concatenation of multiple features before the pattern classification process while decision-

level fusion performs on probability outputs of each individual classification pipeline and 

soft-decision fusion rule is adopted to merge results from the classifier ensemble. 

Moreover, the efficient extreme learning machine with a very simple structure is 

employed as the classifier[10]. 

 Saleck et al introduced a new approach using FCM algorithm, in order to extract 

the mass from region-of interested (ROI). The proposed method aims at avoiding 

problematic of the estimation of the cluster number in FCM by selecting as input data, the 

set of pixels which are able to provide us the information required to perform the mass 
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segmentation by fixing two clusters only. The Gray Level Occurrence Matrix (GLCM) is 

used to extract the texture features for getting the optimal threshold, which separate 

between selected set and the other sets of the pixels that influences on the mass boundary 

accuracy. The performance of the proposed method is evaluated by specificity, sensitivity 

and accuracy[11]. 

 Bhima and Jagan demonstrated the superior accuracy for brain tumor detection in 

compared to the presented methodologies. Also the major identified bottleneck of the 

recent research outcomes are limited to detection of brain tumor and the overall analyses 

of internal structure of the brain is mostly ignored being one of the most important factor 

for disorder detection[12]. 

 Hassan Khotanloua et al proposed a new method to segment brain tumors in 3D 

MR Images. The first step in the proposed method is the brain MR Images segmentation 

using a new and powerful approach to detecting tumors. Then tumor detection was 

performed depend on choosing asymmetric areas. This method considers with the brain 

symmetry plane and used fuzzy classification. Its result forms the initialization of a 

segmentation process depend on a combination of a spatial relations and deformable 

model, leading to accurate segmentation of the brain tumors[13].
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CHAPTER 3 

PROPOSED METHOD 
3.1 METHODOLOGY: 

        The methodology, depicted in the following figure has been adopted for conducting 

“Automatic Segmentation and Classification of Brain Tumor Using Machine Learning 

Techniques”. 

 
Fig: 3.1: Schematic diagram of CNN 

3.1.1 EXPLORATORY DATA ANALYSIS: 

        Exploratory Data Analysis (EDA) is an analysis approach that identifies general 

patterns in the data. These patterns include outliers and features of the data that might be 

unexpected. 

        EDA is an important first step in any data analysis. Understanding where outliers occur 

and how variables are related can help one design statistical analyses that yield meaningful 

results. In biological monitoring data, sites are likely to be affected by multiple stressors. 

Thus, initial explorations of stressor correlations are critical before one attempt to relate 

stressor variables to biological response variables.  EDA can provide insights into candidate 

causes that should include in a causal assessment. 
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Fig: 3.1.1.1: Flowchart of CNN 

3.1.2 Data Analysis and Pre-processing: 

        This is general looking at the data to figure out what is going on. Data Analysis is 

shorthand for getting data, reshaping it, exploring it, and visualizing it. Data preprocessing 

is a technique which is used to transform the raw data in a useful and efficient format. It will 

check whether there is any missing data, irrelevant data and fill the missing values manually 

or by mean or by most probable value. 

3.1.3 Feature Selection: 

        Irrelevant or partially relevant features can negatively impact model performance. 

Feature Selection is the process where you automatically or manually select those features 

which contribute most to your prediction variable or output in which you are interested in. It 

reduces over fitting and improves accuracy. 

Improves Accuracy: Less misleading data means modeling accuracy improves. 

Reduces Training Time: Fewer data points reduce algorithm complexity and algorithms 

train faster. 

Reduces Over fitting: Less redundant data means less opportunity to make decisions based 

on noise. 

        Feature-based feature selection methods involve evaluating the relationship between 

each input variable and the target variable using statistics and selecting those input variables 

that have the strongest relationship with the target variable. These methods can be fast and 
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effective, although the choice of statistical measures depends on the data type of both the 

input and output variables. 

        As such, it can be challenging for a machine learning practitioner to select an 

appropriate statistical measure for a dataset when performing filter-based feature selection. 

        In deep learning, a convolution neural network is a class of deep neural networks, most 

commonly applied to analyzing visual imagery. CNNs use relatively little pre-processing 

compared to other image classification algorithms. 

It is one of the ways of machine learning where the model is trained by input data and 

expected output data. 

To create such model, it is necessary to go through the following phases: 

1. Model Construction 

2. Model Training 

3. Model Testing 

4. Model Evaluation 

Model construction depends on machine learning algorithms. In this projects case, it was 

neural networks. 

Such an algorithm looks like: 

Begin with its object: model = Sequential() 

1. Then consist of layers with their types: model.add(type_of_layer()) 

2. After adding a sufficient number of layers the model is compiled. At this moment Keras 

communicates with Tensor Flow for construction of the model. During model compilation it 

is important to write a loss function and an optimizer algorithm. It looks like: 

model.compile(loss=name_of_loss_function’,optimizer=‘name_of_opimazer_alg’ )  

The loss function shows the accuracy of each prediction made by the model. 

        Before model training it is important to scale data for their further use. After model 

construction it is time for model training. In this phase, the model is trained using training 

data and expected output for this data. 

It’s look this way: 

model.fit(training_data, expected_output) 

Progress is visible on the console when the script runs. At the end it will report the final 

accuracy of the model. 
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Training a neural network typically consists of two phases: 

1. A forward phase, where the input is passed completely through the network. 

2. A backward phase, where gradients are backpropagated (backprop) and weights are 
updated. 

We’ll follow this pattern to train our CNN. There are also two major implementation-specific 
ideas we’ll use: 

→During the forward phase, each layer will cache any data (like inputs, intermediate values, 

etc) it’ll need for the backward phase. This means that any backward phase must be preceded 

by a corresponding forward phase. 

→During the backward phase, each layer will receive a gradient and also return a gradient. It 

will receive the gradient of loss with respect to its outputs (∂L / ∂out) and return the gradient 

of loss with respect to its inputs (∂L / ∂in). 

        Once the model has been trained it is possible to carry out model testing. During this 

phase a second set of data is loaded. This data set has never been seen by the model and 

therefore its true accuracy will be verified. 

        After the model training is complete, and it is understood that the model shows the right 

result, it can be saved by:  

model.save(“name_of_file.h5”) 

        Finally, the saved model can be used in the real world. The name of this phase is model 

evaluation. This means that the model can be used to evaluate new data. 

It consists of 4 steps 

They are: 

1. Convolution 

2. Pooling 

3. Flattening 

4. Fully connected  

1. Convolution Operation: 

        The first building block in our plan of attack is convolution operation. In this step, we 

will touch on feature detectors, which basically serve as the neural network's filters. We will 

also discuss feature maps, learning the parameters of such maps, how patterns are detected, 

the layers of detection, and how the findings are mapped out. 
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        It's important not to confuse the feature map with the other two elements. The cells of 

the feature map can contain any digit, not only 1's and 0's. After going over every pixel in 

the input image in the example above, we would end up with these results. 

 

Fig: 3.1.3.1: Extraction of Feature Map 

 

2. Pooling: 

        Convolutional networks may include local or global pooling layers. Pooling layers 

reduce the dimensions of the data by combining the outputs of neuron clusters at one layer 

into a single neuron in the next layer. Local pooling combines small clusters, typically 2 x 2. 

Global pooling acts on all the neurons of the convolutional layer. In addition, pooling may 

compute a max or an average. Max pooling uses the maximum value from each of a cluster 

of neurons at the prior layer. Average pooling. 

 
Fig: 3.1.3.2: Converting 4D-2D matrix 

For each of the regions represented by the filter, we will take the max of that region and 

create a new, output matrix where each element is the max of a region in the original input. 
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Fig: 3.1.3.3: Extraction the maximum part of the region 

3.Flattening: 

        This step is for converting the multidimensional array to single dimensional array.In 

between the convolutional layer and the fully connected layer, there is a ‘Flatten’ layer. 

Flattening transforms a two-dimensional matrix of features into a vector that can be fed 

into a fully connected neural network classifier. 

 
Fig: 3.1.3.4: Converting 2D-1D array 

 

4.Fully connected: 

        Fully connected layers connect every neuron in one layer to every neuron in another 

layer. It is in principle the same as the traditional multi-layer perception neural network 

(MLP). The flattened matrix goes through a fully connected layer to classify the images. 
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Fig: 3.1.3.5: Connection of all the neurons 

CNN Architecture: 

 
Fig: 3.1.3.6: CNN Architecture 

Evaluation: 

        Classification problems use evaluation metrics as Classification Accuracy, Confusion 

Matrix and Area under Curve. 

Classification Accuracy: 

        Classification Accuracy is what we usually mean, when we use the term accuracy. It is 

the ratio of number of correct predictions to the total number of input samples. 

 
STEPS TO BUILD MODEL IN A CNN ALGORITHM:  

 Step1: Importing the libraries. 

 Step2: Data Pre-processing (we will remove unnecessary data in our input) 

 Step3: Creating a Neural Network model.  
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 Step4: Compiling the created model and training using test and train data 

 Step5: Performing validations to increase accuracy 

3.2 IMPLEMENTATION: 

        Python is an interpreter, high-level and general-purpose programming language. It was 

created by Guido van Rossum and first released in the year 1991. Python's design 

philosophy emphasizes code readability with its notable use of significant whitespace. Its 

language constructs and object-oriented approach aims to help programmers write clear, 

logical code for small and large-scale projects. Python is dynamically typed and garbage-

collected. It supports multiple programming paradigms, including procedural, object-

oriented, and functional programming. Python is often described as a "batteries included" 

language due to its comprehensive standard library. Python programming language gains a 

huge popularity and the reasons are simple syntax & less coding. 

        Artificial intelligence (AI) is an area of computer science sometimes called machine 

intelligence, is intelligence demonstrated by machines, in contrast to the natural intelligence 

displayed by humans and animals that emphasizes the creation of intelligent machines that 

work and reacts like humans. Colloquially, the term "artificial intelligence" is used to 

describe machines that mimic "cognitive" functions that humans associate with other human 

minds, such as "learning" and "problem solving". 

        Machine learning is a subset of Artificial Intelligence (AI) which uses statistical 

methods to make machine intelligent. In a very layman manner, Machine Learning (ML) 

can be explained as automating and improving the learning process of computers based on 

their experiences without being actually programmed i.e. without any human assistance. The 

process starts with feeding good quality data and then training our machines (computers) by 

building machine learning models using the data and different algorithms. The choice of 

algorithms depends on what type of data do we have and what kind of task we are trying to 

automate. ML is one of the most exciting technologies that one would have ever come 

across. As it is evident from the name, it gives the computer that which makes it more 

similar to humans. Key to the process of machine learning are neural networks. These are 

brain-inspired networks of interconnected layers of algorithms, called neurons, that feed 

data into each other, and which can be trained to carry out specific tasks by modifying the 

importance attributed to input data as it passes between the layers. During training of these 

neural networks, the weights attached to different inputs will continue to be varied until the 

output from the neural network is very close to what is desired, at which point the network 
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will have 'learned' how to carry out a particular task. 

        A subset of machine learning is deep learning, where neural networks are expanded 

into sprawling networks with a huge number of layers that are trained using massive amount 

of data. It is these deep neural networks that have fueled the current leap forward in the 

ability of computers to carry out task like speech recognition and computer vision. 

        In neural networks, Convolution neural network (CNNs) is one of the main categories 

to do images recognition, images classifications. Objects detections, recognition faces etc., 

are some of the areas where CNNs are widely used. CNN image classifications takes an 

input image, process it and classify it under certain categories like whether we have tumor 

or not having a tumor etc. Technically, deep learning CNN models to train and test, each 

input image will pass it through a series of convolution layers with filters, Pooling, fully 

connected layers and apply Relu function to remove the negative values. 

        Opencv is a popular computer vision library started by Intel. The cross-platform library 

sets its focus on real-time image processing and includes patent-free implementations of the 

latest computer vision algorithms.OpenCV2(). 

        Tkinter commonly comes bundled with Python, using Tk and is Python's standard 

GUI framework. It is famous for its simplicity and graphical user interface. It is open-source 

and available under the Python License. “TKINTER comes pre-installed with Python3, and 

you need not bother about installing it”. 

        Now, let's build a very simple GUI with the help of Tkinter and understand it with the 

help of a flow diagram. 

 
 

Fig: 3.2.1: Flow Diagram for Rendering a Basic GUI 
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Let's break down the above flow diagram and understand what each component is handling. 

 First, you import the key component, i.e., the TKinter module. 

 As a next step, you initialize the window manager with the  method and assign it to a 

variable. This method creates a blank window with close, maximize, and minimize 

buttons on the top as a usual GUI should have. 

 Then as an optional step, you will Rename the title of the window.  

 Next, you make use of a Widget called Label, which is used to insert some text into 

the window. 

 Then, you make use of Tkinter's geomentric management attribute called Pack() to 

display the widget in size it requires. 

 Finally, as the last step, you use the mainloop() method to display the window until 

you manually close it. It runs an infinite loop in the backend. 

 
Fig: 3.2.2: Neural Network Architecture 
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CODE: 

Step1: Importing the necessary libraries 

 
Step2: Data preparation and pre-processing 

 In this, the image is converted into the gray scale image from BGR and blurs the 

image. We also set the threshold value for an image and perform the series of erosion and 

dilation techniques on the given image in which the erosion technique merges the two parts 

of the image if they are adjacent to each other whereas the dilation technique extracts the 

features from the images if they are apart from each other. Once the contours are extracted, 

we select the contours from the thresholded image and then grab the largest one. we crop the 

original image into new image into four parts by selecting the co-ordinates of the extreme 

left, extreme right, extreme top and extreme bottom. The parts are called contours.  

 
Step3: Cropping of the image 

        In order to crop the part that contains only the brain of the image, I used a cropping 

technique to find the extreme top, bottom, left and right points of the brain. 
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Step4: Loading the images into a directory 

        The following function takes two arguments, the first one is a list of directory paths for 

the folders 'yes' and 'no' that contain the image data and the second argument is the image 

size, and for every image in both directories and does the following: \n", 

    1. Read the image. 

    2. Crop the part of the image representing only the brain. 

    3. Resize the image (because the images in the dataset come in different sizes (meaning 

width, height and # of channels). So, we want all of our images to be (240, 240, 3) to feed it 

as an input to the neural network. 

    4. Apply normalization because we want pixel values to be scaled to the range 0-1. 

    5. Append the image to <i>X</i> and its label to <i>y</i> 

After that, Shuffle <i>X</i> and <i>y</i>, because the data is ordered (meaning the arrays 

contains the first part belonging to one class and the second part belonging to the other 

class, and we don't want that). 

Finally, Return <i>X</i> and <i>y</i>. 

 
 

Step5: Splitting of the data into training, validating and testing 

Let's use the following way to split: 

    1. 70% of the data for training. 

    2. 15% of the data for validation. 

    3. 15% of the data for testing. 
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Step6: Importing some of the helper functions such as time, probability, f1_score. 

 Time: Represents the total elapsed time 

 Probability: Represents the chances of each category i.e., tumorous class and non-

tumorous class 

 f1_score: It is used when there is uneven distribution of classes which plays a crucial 

role in which the false positives and false negatives are also taken into consideration. 

Step7: Build a model 

 In creating a model, the image is given as an input to which the zero-padding 

operation is done inorder not to miss the important features of the image. The zero-padding 

appends the zeroes around the border of the original matrix. Then the convolution layer is 

added, in which the 4D is converted to 2D and Relu layer is added to activate the neurons. 

Normalization is done to remove the unwanted part if any from the image. Maxpooling is 

done to extract the maximum contour from the image. Then flattening is done to convert 

from 2D to 1D image which is given as an input to the dense layer which is the output layer. 

 
Step8: Compile the model 

 Compile the model and include the metrics for calculating the accuracy and save the 

model which performs the best validation. Now fit the trained data into the model and 

validate it with the given set of images. On increase of the number of epochs, the better the 

accuracy achieved and the better the model is trained. 
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Step9: Testing the data 

        Now, load the model that shows the best results and test the saved model with a new 

set of images from which the accuracy and loss are predicted. 

 
 

Step10: Embedding the model with an application 

 We develop an application by importing the tkinter package from the python. Once 

the code gets executed in the background, a dialog box pops up in which we upload an 

image which predicts whether the specified image is having a tumor or not by displaying 

yes or no. 
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3.3 DATA PREPARATION: 

 As our project is not based on the dataset, so we collected images which composed 

of tumors and non-tumors images from the different hospitals. The tumorous and non-

tumorous images are placed in different folders in which yes contains the images which are 

having tumor and no folder contains the images which are not having tumor. 

Images with tumor: 
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Images without tumor: 
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CHAPTER 4 

RESULTS AND DISCUSSION 
Tkinter:  

        Python offers multiple options for developing GUI (Graphical User Interface). Out of 

all the GUI methods, tkinter is the most commonly used method. It is a standard Python 

interface to the Tk GUI toolkit shipped with Python. Python with tkinter is the fastest and 

easiest way to create the GUI applications. Creating a GUI using tkinter is an easy task. 

To create a tkinter app: 

1. Importing the module – tkinter 

2. Create the main window (container) 

3. Add any number of widgets to the main window 

4. Apply the event Trigger on the widgets. 

Importing tkinter is same as importing any other module in the Python code. Note that the 

name of the module in Python 2.x is ‘Tkinter’ and in Python 3.x it is ‘tkinter’. 

Interface: 

        This is the interface to our project to predict whether a person is having a brain tumor 

or not. On uploading an image of a person it produces the output as yes, if the person is 

having a tumor otherwise no. 

 

Fig: 4.1: Interface 
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CHAPTER 5 

CONCLUSION AND FURURE SCOPE 

5.1 CONCLUSION: 

 The prediction of tumor by observing the image is a tedious task for the doctors. As 

the size of the brain varies from person to person, which also involves scanning of the 

multiple places of the brain. So, observing each and every image and predicting the presence 

of tumor is a difficult task and is a time-consuming process for the doctors. So, our project 

mainly deals with the prediction the presence of tumor or not through an application by 

providing an image to the model which predicts yes or no.  

 

5.2 FUTURE SCOPE: 

 The scope of the project is to predict the various types of tumors. The more the 

blurring of the image, the more the clearance of the tumor, the more the accuracy the model 

predicts. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 

 
Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 
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member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

Program Specific Outcomes (PSOs) 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

 

 

 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

Mapping Table 
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ABSTRACT 

 
 

Today data is more important asset for all organizations, which provides full power to 

their organizations. So they are using several methods to secure the data whenever they 

transfer the information. Even though these organizations are using several mechanisms 

to secure their data, but they are facing a lot of difficulties by the Info Stealers. In existing 

system several encryption mechanisms like DES, RSA... are used for securing the data 

but they are not up to the mark. 

So, we are proposing an integrated mechanism which takes two inputs. The first input is 

the message or information that is given by the user and it is encrypted using any of the 

encryption algorithms. The latter is any image which is also taken from the user along 

with the encrypted message which is obtained from the initial step, and these parameters 

are used to perform Steganography, which involves hiding of text, image or any sensitive 

information inside another image, video or audio in such a way that an attacker will not  

be able to detect its presence. To perform steganography we are using K-Means data 

mining algorithm. The final image which is obtained from the steganography process is 

almost similar to the general image in its appearance. So, attacker cannot figure out the 

data present in the image. By using these two mechanisms we can increase the security 

against various malicious attacks. 



Securing the Data Using Image Steganography 

Gudlavalleru Engineering College Page No 1 

 

 

 
 
 
 
 

1.1 INTRODUCTION: 

CHAPTER-I 

INTRODUCTION 

Today data is more important asset for all organizations, which provides full 

power to their organizations. So they are using several methods to secure the data 

whenever they transfer the information. Even though these organizations are using several 

mechanisms to secure their data, but they are facing a lot of difficulties by the Info 

Stealers. In existing system several encryption mechanisms like 3DES, RSA... are used 

for securing the data but they are not up to the mark. 

So, we are proposing an integrated mechanism which takes two inputs. The first input is 

the message or information that is given by the user and it is encrypted using any of the 

encryption algorithms. The latter is any image which is also taken from the user along 

with the encrypted message which is obtained from the initial step, and these parameters 

are used to perform Steganography. 

Steganography involves hiding of text, image or any sensitive information inside another 

image, video or audio in such a way that an attacker will not be able to detect its presence. 

To perform steganography we are using K-Means data mining algorithm. The final image 

which is obtained from the steganography process is almost similar to the general image 

in its appearance. So, attacker cannot figure out the data present in the image. By using 

these two mechanisms we can increase the security against various malicious attacks. 

 
1.2 OBJECTIVES OF THE PROJECT 

• To transmits the data very securely. 

• To provide a model that provides high security for the data in the integrated 

manner by using the encryption algorithms. 

• It reduces the processing time when compared to existing ones by using K-Means 

clustering algorithm. 

• To increase the security against various malicious attacks. 
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1.3 PROBLEM STATEMENT 

Today data plays a vital role in all organizations, which provides full power to their 

organizations. So they are using several methods to secure the data whenever they 

transfer the information. Even though these organizations are using several mechanisms 

to secure their data, but they are facing a lot of difficulties by the Info Stealers. In existing 

system several encryption mechanisms like DES, RSA... are used for securing the data. It 

refers to the process protecting data form unauthorized access and data corruption 

throughout its life cycle. 
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CHAPTER – 2 

LITERATURE REVIEW 

 
Steganography is the practice of hiding private or sensitive information within 

something that appears to be nothing out to the usual. Steganography is often confused 

with cryptology because the two are similar in the way that they both are used to protect 

important information. The difference between two is that steganography involves hiding 

information so it appears that no information is hidden at all. If a person or persons views 

the object that the information is hidden inside of he or she will have no idea that there is 

any hidden information, therefore the person will not attempt to decrypt the information. 

What steganography essentially does is exploit human perception, human senses are not 

trained to look for files that have information inside of them, although this software is 

available that can do what is called Steganography. The most common use of 

steganography is to hide a file inside another file [1]. 

Steganography is a form of security technique through obscurity; the science and art of 

hiding the existence of a message between sender and intended recipient. Steganography 

has been used to hide secret messages in various types of files, including digital images, 

audio and video. The three most important parameters for audio steganography are 

imperceptibility, payload, and robustness. Different applications have different 

requirements of the steganography technique used. This paper intends to give  an 

overview of image steganography, its uses and techniques [2]. 

The growing risk of cyber security needs to be urgently addressed as data is one of the 

most important assets to be taken care of during transmission over the internet. Data 

security generally means protecting data from intruders and unauthorized users or the 

persons other than the communicating parties. This not only provides high security but 

also prevent data from modification. To improve the security features in case of data 

transfers over the internet, the techniques that have been known till now are like 

Cryptography, Steganography. Where Cryptography is defined as the method to conceal 

information by encrypting plaintexts to cipher texts and later transmitting it to the 

intended recipient using an unknown key, on the other hand Steganography provides or 

say extends security further to a high level by hiding the cipher text into text, image or 

other formats. Watermarking and fingerprinting are the other two technologies used 
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parallel with steganography in the field of data hiding. Watermarking is the practice of 

imperceptibly altering work to embed a secret message, concerned with the protection of 

intellectual property, while unique marks are embedded in the cover object that are 

received by different people in fingerprinting. In this paper, we are presenting some views 

in the development of image steganography, the particular field is selected because of its 

good capability to hide data without easily discoverable by human visual system [3]. 

Steganography involves hiding of text, image or any sensitive information inside another 

image, video or audio in such a way that an attacker will not be able to detect its presence. 

Steganography is, many times, confused with cryptography as both the techniques are 

used to secure information. The difference lies in the fact that steganography hides the 

data so that nothing appears out of ordinary while cryptography encrypts the text, making 

it difficult for an outsider to infer anything from it even if they do attain the encrypted 

text. Both of them are combined to increase the security against various malicious attacks. 

Image Steganography uses an image as the cover media to hide the secret message. In this 

paper, we propose an image steganography method which clusters the image into various 

segments and hides data in each of the segment. Various clustering algorithms can be 

used for image segmentation. Segmentation involves huge set of data in the form of 

pixels, where each pixel further has three components namely red, green and blue. K- 

means clustering technique is used to get accurate results. Therefore, we use K-means 

clustering technique to get accurate results in a small time period [4]. 

In one such technique, the image is first divided into clusters using  pattern matching 

based on predefined color palette range. A cluster is then selected in which the secret 

message is to be embedded.[5] After that, message is embedded in the cluster using 

steganography technique and an image is created by placing clusters at their proper 

positions. This stego-image is then sent over the channel. 

Another method gives three layered protection using encryption and steganographic 

techniques [6]. It first uses the play fair cipher to encrypt plain text and further encrypts 

the encrypted text using AES technique. This double encrypted text is then hidden in an 

image using the LSB steganography method. 

 
New techniques have been proposed, where a hash function is used to generate a 

particular pattern [7]. This pattern is then used for hiding data bits into LSB of RGB pixel 
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values of the carrier image. The data is encrypted using RSA technique before hiding it in 

the selected image which ensures safety even if the text is revealed. 

Sometimes, combination of techniques, like color clustering and pattern matching, is used 

in the steganography field to come up with a new approach [6]. V. Lokeswara Reddy et  

al. in ”Implementation of LSB Steganography and Its Evaluation for Various Bits” came 

up with a technique where the data was hidden in the moderately significant bit which 

made the process of steganalysis tougher and improved the sensitivity to modification but 

degraded the quality of the stego-image unlike the LSB method. 
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3.1 Methodology: 

CHAPTER – 3 

PROPOSED METHOD 

Cryptography and Steganography are well known and widely used techniques that is 

basically used for manipulation of information in order to cipher or hide their existence 

respectively. 

Steganography is a method which allows people to communicate and hide the existence 

of communication. Cryptography scrambles a message so it cannot be understood, in 

other words, cryptography is a method of transforming data so that only those for whom  

it is intended can read and process it. Even though both methods provide security, a study 

is made to combine both cryptography and steganography methods into one system for 

better confidentiality and security. In our work, to further increase security we have also 

used clustering techniques. 

3.1.1 Classification Of Cryptographic Algorithms 

• Symmetric Key Cryptography : Both encryption and decryption process 

use the same key. 

• Asymmetric key Cryptography: Uses one key for encryption and another 

for decryption which are mathematically related. 

• Hash Functions: Applies a mathematical function on information whose 

inverse cannot be found easily. 

3.1.2 General specification of Steganography 

• Hidden Data : The data that is to be embedded or the data that must 

remain hidden from everyone other than intended receiver. 

• Cover Media : The media in which the information is to be embedded. 

Cover/carrier media can be an image file, or an audio file or it can be a 

video file. 

• Stego Media : Cover media containing the hidden information 

Steganography is the science of invisible communication. This transfer of 

information takes place by hiding data inside media. 
The various steganographic techniques can be categorized as follows: 

• Text Steganography. 

• Image Steganography. 
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• Audio Steganography. 

• Video Steganography. 

• Network Steganography. 

3.1.3 Clustering 

Clusters are the groups of similar objects(pixels).The objects are such that they are 

similar to each other in a cluster and dissimilar with objects of other clusters. The process 

of creating clusters is termed as clustering. Clusters can be created according  to color, 

size etc. Clusters are designed in such a way so as to always contain useful information. 

Clustering on image helps to get different sets of useful data. This approach is also  used 

in image steganography. 

3.1.4 K-means Algorithm 

K-means clustering is a method which divides or groups n items into k groups, 

where k is chosen as per the number of groups required. Each of these groups are known 

as clusters and all of them have a unique centroid. The various groups are obtained by 

minimizing the sum of squared distances (Euclidean distances) between items and the 

corresponding centroid. In case of k-means, centroids represent the mean vectors. 

Our proposed method is for the delivery of messages securely. It is based on image 

steganography plus the unique feature of clustering. This system is proposed to ensure 

reliable transaction of messages.At first, we encrypt the text message using the DES 

algorithm. The Data Encryption Standard (DES) is a symmetric-key block cipher. It has 

proved to be a very well designed cipher, hence enhancing the difficulty to decrypt the 

message to be sent. 

Subsequently, the image in which the encrypted text has to be hidden is chosen. The 

pixels of the image are then clustered into groups based on the pixel values (R,G,B). K- 

means algorithm is used for clustering. K-means clustering aims to partition n 

observations (in this case, pixels) into k clusters in which each observation belongs to the 

cluster with the nearest centroid, serving as a prototype of the cluster. The encrypted 

message is then divided into k-segments, followed by the steganography of these message 

segments into the pixel clusters. Clusters are stacked back together according to the pixel 

position, thus ensuring the re-attainment of the original picture. 
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Finally, the stego-image, the k value and the DES encryption key are securely sent to the 

receiver. In this transmission, we have to send the information carefully without data lose 

by cover the file into Zip file which contains k-value, DES key, labels of an image. 

 
3.1.5 Text Encryption Using DES 

The most widely used encryption scheme is based on the Data Encryption 

Standard (DES) adopted in 1977 by the National Bureau of Standards. The algorithm is 

referred to as the Data Encryption Algorithm (DEA). DES is an implementation of a 

Feistel Cipher. Feistel proposed the use of a cipher that alternates substitutions and 

permutations, where these terms are defined as follows: 

• Substitution: Each plaintext element or group of elements is uniquely replaced by 

a corresponding ciphertext element or group of elements. 

• Permutation: A sequence of plaintext elements is replaced by a permutation of 

that sequence. That is, no elements are added or deleted or replaced in the 

sequence, rather the order in which the elements appear in the sequence is 

changed. 

We use a 16 round Feistel structure and the block size is 64-bit. Even, the key length is 

64-bit, DES has an impressive key length of 56 bits, since 8 of the 64 bits of the key are 

not used by the encryption algorithm. 

 
 

Fig 3.1 DES structure 
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Fig 3.2 Round function 

The main part of the DES function is the Round function. The Round function applies a 

48-bit key to the right side of 32 bits to produce a 32-bit output. The KEY-Generator, 

generates sixteen 48-bit keys out of a 56-bit cipher key. 

Substitution-permutation networks are based on the two primitive cryptographic 

operations. They are Substitution of S-BOX and Permutation of P-BoX. In Permutation 

we have initial and final permutations, where one is the inverse of another. 

After the expansion permutation, DES does XOR operation on the expanded right section 

and the round key.DES uses 8 S-boxes, each with a 6-bit input and a 4-bit output.There 

are a total of eight S-box tables. The output of all eight s-boxes is then combined in to 32 

bit section. 

The 32 bit output of S-boxes is then subjected to the straight permutation. 

3.1.6 K-Means clustering of the pixels 

The image is opened and the pixel values are loaded into a data-set. Each pixel 

value, that is (R,G,B) tuple is stored in an array of tuples. Thus, elements in the array will 

look like, [(R1,G1,B1), (R2,G2,B2), (R3,G3,B3)……..(Rn,Gn,Bn)] K-means Clustering 

is performed on the pixels using the (R,G,B) values. The pixels are divided into K 

clusters. Set of all the elements of the array, the (R,G,B) tuples, are used to find the 
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centroid of each of the K clusters. The centroids of the pixel set are found by calculating 

the distance between every pixel pair and updating the centroid value. 
 
 

 

Fig 3.3 K-Means algorithm to find the centroid 

 
 

After the centroids of the image are found, their values are stored in an array of tuples of 

the form (r,g,b). 
 
 

 

Fig 3.4 Centroid values obtained after K-means 

The algorithm finds the euclidean distance between every pixel and the centroids. 

Euclidean distance between two points, P1 and P2 is the length of the line segment  

joining them. 

P1 = (r1,g1,b1) P2 = (r2,g2,b2) 
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d(P1,P2) = sqrt((r1 −r2)2 + (g1 −g2)2 + (b1 −b2)2) 
 

Fig 3.5 Euclidian distance for pixels 

The centroid with which the pixel has the least Euclidean distance, the pixel gets added 

into that cluster. For this purpose, initially all the pixels are mapped to their respective 

centroid (r, g, b) values. 
 
 

 
Fig 3.6 Cluster to which the pixel belongs 

The pixels are divided into clusters based on which centroid value is closest to that 

particular pixel. The (r,g,b) tuples are appended into the arrays corresponding to each 

cluster. These arrays are then converted into images. 

3.1.7 Cluster-wise Steganography 

After the formation of clusters, the encrypted text is divided into K number of 

segments. Each of these segments are to be hidden in each cluster. For this purpose, 

LSB(Least Significant Bit) method is used. 
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This method reads the pixel values from the top to bottom and left to right. Every pixel 

has a red, green and blue value (r,g,b). Sometimes, pixels have the transparency value ’a’ 

too, but that is ignored in this method. Each of these values ranges from 0-255, that is, 8- 

bits are allotted for each color value. LSB stores data by changing the last bit. Thus, one 

bit information can be stored in 8-bits. Another set of 8-bits is required for  storing the 

next bit. 
 
 

 

Fig 3.7 LSB Technique 

The text to be hidden is separated character by character, and each character’s ascii value 

is converted into binary representation. Thus, each character requires 8 bits. To store 8-bit 

information, 8 sets of 8-bits are required, as information will be stored only in the last bit. 

Thus, 3 pixels are read, each having a set of 3 8-bits corresponding to ’r’ value, ’g’ value 

and ’b’ value. Therefore, a total of 9 sets of 8-bits is obtained. The last set’s least 

significant bit is used for denoting whether any more information is stored or not. 

3.2 IMPLEMENTATION 
 

3.2.3 Encryption GUI: 
 

• Import the packages that required to build our model. 
 

• In this model we are using the packages tkinter, matplotlib.pyplot, PIL, numpy, 

Kmeans 
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• tkinter is the standard GUI ;ibrary for Python.Python when combined with tkinter 

provides a fast and easy way to create GUI applications.It provide a powerful 

object-oriented interface to the tkGUI tool kit. 

• Matplotlib is a plotting library for the Python programming language and its 

numerical mathematics extension NumPy. It provides an object-oriented API for 

embedding plots into applications using general-purpose GUI toolkits like Tkinter, 

wxPython, Qt, or GTK+. There is also a procedural "pylab" interface based on a 

state machine (like OpenGL), designed to closely resemble that of MATLAB, 

though its use is discouraged.[3] SciPy makes use of Matplotlib. 

• Python Imaging Library (abbreviated as PIL) (in newer versions known as Pillow) 

is a free library for the Python programming language that adds support for 

opening, manipulating, and saving many different image file formats. It is 

available for Windows, Mac OS X and Linux. 

• NumPy is a Python package which stands for ‘Numerical Python’. It is the core 

library for scientific computing, which contains a powerful n-dimensional array 

object, provide tools for integrating C, C++ etc. It is also useful in linear algebra, 

random number capability etc. NumPy array can also be used as an efficient multi-

dimensional container for generic data. Now, let me tell you what exactly is a 

python numpy array. 

• LsbSteg, encrypt and key_scheduler are the programs we are using of it by 

importing them. 
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• Here we are defining the function for the encgui, which contains all properties 

what we want. 

 

 
• Here we are defining the labels for the encryption, Image path, Message, Key and 

K-value with help of label=tkinter.Label(window,text=” what text we 

want”).where window is the object for tkinter. Here we can align the labels with 

help of grid method like label.grid(row=row_no,column=columna_no,pady,padx). 

• Here we are defining the entry for the each and every label, which takes the input 

like textbox.By using the syntax entry=tkinter.Entry(window,width=width) 

• For defining the buttons by using the syntax bt1=tkinter.Button(window, 

text='Browse',command=lambda:set_text()),where the command is argument in 

the Button method which call calls the calls particular method when event occurs. 
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• Here we are defining the function set_text() which is used to set the path of image 

to the label entry in the GUI. 

• ImageTk.PhotoImage(img) is used to show the image in the GUI. 
 

• Finally, it returns the path to the called function. 
 

 
• Here we are defining the main() method which takes the inputs are image, key, 

message and the k-value and perform the steganography process. 

 
• It get the image from the path which we given earlier. 

 

 
• Here we calling the Key_scheduler program to perform operation on key of 64 bit 

and generates sixteen 48-bit keys out of a 56-bit cipher key. 
 

• For defining the buttons by using the syntax bt1=tkinter.Button(window, 

text='Browse',command=lambda:set_text()),where the command is argument in 

the Button method which call calls the calls particular method when event occurs. 
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• Here we are defining the function set_text() which is used to set the path of image 

to the label entry in the GUI. 

• ImageTk.PhotoImage(img) is used to show the image in the GUI. 
 

• Finally, it returns the path to the called function. 
 

 
• Here we are defining the main() method which takes the inputs are image, key, 

message and the k-value and perform the steganography process. 

 
• It get the image from the path which we given earlier. 

 

 
• Here we calling the Key_scheduler program to perform operation on key of 64 bit 

and generates sixteen 48-bit keys out of a 56-bit cipher key. 
 
 
 
 

• Here we are calling the encryption function inorder to encrypt the message which 

give by the user by using the DES encryption algorithm ,where the encrypted 

message is stored in the variable of type string “message”. 
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• Here we are declaring the img variable of array type and np.array(img) is 

converting the image into set of pixelset. In the next step we are declaring the 

variable “cluster”of array type and assign zeros to it by using the syntax cluster= 

np.zeros(img.shape,dtype=’uint8’). 

• np.reshape(img,(-1,3)) is used to convert the 3D pixel values to 2D values. 
 

 
• Here we are assigning the k-value to variable “k” by converting into integer. And 

call the predefined function in python called KMeans(k), which takes the no of 

clusters as the input and provide the properties of functions is give to the km. 

• Here we are giving the image values which are converted into 2D in the earlier to 

the fit function, which performing clustering operation and assign the labels to 

each and every pixel. 
 

 
• Here we are saving the label values of the pixels of an image in the file to send 

that file to receiver in the transmission 

• For defining the buttons by using the syntax bt1=tkinter.Button(window, 

text='Browse',command=lambda:set_text()),where the command is argument in 

the Button method which call calls the calls particular method when event occurs. 
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• Here we are defining the function set_text() which is used to set the path of image 

to the label entry in the GUI. 

• ImageTk.PhotoImage(img) is used to show the image in the GUI. 
 

• Finally, it returns the path to the called function. 
 

 
• Here we are defining the main() method which takes the inputs are image, key, 

message and the k-value and perform the steganography process. 

 
• It get the image from the path which we given earlier. 

 

 
• Here we calling the Key_scheduler program to perform operation on key of 64 bit 

and generates sixteen 48-bit keys out of a 56-bit cipher key. 
 

• Here we are calling the encryption function inorder to encrypt the message which 

give by the user by using the DES encryption algorithm ,where the encrypted 

message is stored in the variable of type string “message”. 
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• Here we are declaring the img variable of array type and np.array(img) is 

converting the image into set of pixelset. In the next step we are declaring the 

variable “cluster”of array type and assign zeros to it by using the syntax cluster= 

np.zeros(img.shape,dtype=’uint8’). 

• np.reshape(img,(-1,3)) is used to convert the 3D pixel values to 2D values. 
 

 
• Here we are assigning the k-value to variable “k” by converting into integer. And 

call the predefined function in python called KMeans(k), which takes the no of 

clusters as the input and provide the properties of functions is give to the km. 

• Here we are giving the image values which are converted into 2D in the earlier to 

the fit function, which performing clustering operation and assign the labels to 

each and every pixel. 
 

 
• Here we are saving the label values of the pixels of an image in the file to send 

that file to receiver in the transmission 
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Fig 3.8 Message Clustering 
 

• Here we are identifying the length of encrypted message is stored in the 

“message” variable and divide the chipper text into “k” no of clusters. 
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Fig 3.9 Image Clustering 
 

• Here we are divide the image into clusters and store the particular cluster in the 

“cluster” variable based on the labels until the loop ends. The cluster values are 

converted in to an image and saved at a particular path in order perform the 

steganography operation. 
 

• Here we are sending the image to the stegnography operation by calling the 

Lsb.encodeLSB(), which takes divided encrypted text, clustered image, labels and 

index of cluster. It perform the steganography operation and send the list of pixels 

as output, which was stored in the “newPixels” variable of list type and the it is 

converted in to the image format by using the np.reshape() method. Finally 

convert those array values into image and save the image at particular path. 
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• If we get the stego image it will display the tgo image is created in the GUI. 
 

 
Here we are creating the button “encrypt” to perform the encryption operation 

whenever we are clicking on that button which called the main function which 

going to encrypt the data in to the image. 

3.2.4 GUI for the Encryption: 
 

Fig 3.10 GUI for Encryption 
 

• By giving the all information like image path, message, key, k-value and click the 

encrypt button. After completion of the we get the message like stego image 

created at below. 

3.2.5 Decryption GUI: 
 

• Import the packages that required to build our model. 
 

• In this model we are using the packages tkinter, matplotlib.pyplot, PIL, numpy. 
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• tkinter is the standard GUI library for Python. Python when combined with tkinter 

provides a fast and easy way to create GUI applications. It provide a powerful 

object-oriented interface to the tkGUI tool kit. 

• Matplotlib is a plotting library for the Python programming language and its 

numerical mathematics extension NumPy. It provides an object-oriented API for 

embedding plots into applications using general-purpose GUI toolkits like Tkinter, 

wxPython, Qt, or GTK+. There is also a procedural "pylab" interface based on a 

state machine (like OpenGL), designed to closely resemble that of MATLAB, 

though its use is discouraged.[3] SciPy makes use of Matplotlib. 

• Python Imaging Library (abbreviated as PIL) (in newer versions known as Pillow) 

is a free library for the Python programming language that adds support for 

opening, manipulating, and saving many different image file formats. It is 

available for Windows, Mac OS X and Linux. 

• NumPy is a Python package which stands for ‘Numerical Python’. It is the core 

library for scientific computing, which contains a powerful n-dimensional array 

object, provide tools for integrating C, C++ etc. It is also useful in linear algebra, 

random number capability etc. NumPy array can also be used as an efficient multi-

dimensional container for generic data. Now, let me tell you what exactly is a 

python numpy array. 

• LsbSteg, decrypt and key_scheduler are the programs we are using of it by 

importing them. 
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• Here we are defining the function for the decgui, which contains all properties 

what we want. 
 

 

 
• Here we are defining the labels for the encryption, Image path, Message, Key and 

K-value with help of label=tkinter. Label(window,text=” what text we 

want”).where window is the object for tkinter. Here we can align the labels with 

help of grid method like label.grid(row=row_no,column=columna_no,pady,padx). 

• Here we are defining the entry for the each and every label, which takes the input 

like textbox.By using the syntax entry=tkinter.Entry(window,width=width) 

• For defining the buttons by using the syntax bt1=tkinter.Button(window, 

text='Browse',command=lambda:set_text()),where the command is argument in 

the Button method which call calls the calls particular method when event occurs. 
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• Here we are defining the function set_text() which is used to set the path of image 

to the label entry in the GUI. 

• ImageTk.PhotoImage(img) is used to show the image in the GUI. 
 

• Finally, it returns the path to the called function. 
 

• Here we are defining the main() which takes prameters like image, key, k-value as 

inputs and preform the decryption operation. 
 

 
• It get the image from the path which we given earlier. 

 

 
• Here we calling the Key_scheduler program to perform operation on key of 64 bit 

and generates sixteen 48-bit keys out of a 56-bit cipher key. 
 

 
• Here we are declaring the img variable of array type and np.array(img) is 

converting the image into set of pixelset. In the next step we are declaring the 

variable “cluster”of array type and assign zeros to it by using the syntax cluster= 

np.zeros(img.shape,dtype=’uint8’). 

• np.reshape(img,(-1,3)) is used to convert the 3D pixel values to 2D values. 
 

 
• Here we are providing the labels which was attain by the sender. 
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• here we are extracting the cluster from the image which was sent by the sender 

and save for the decryption process for extracting the encrypted text which was 

hidden in the cluster . 
 

 
• We sent for encryption by passing the argument’s like cluster image, label and 

cluster index. Where we get the encrypted message cluster, append the all cluster 

of encrypted text until the loop get stop. 
 

• Finally sent the encrypted message to the decryption process. 
 

• Here we are creating the button “decrypt” to perform the encryption operation 

whenever we are clicking on that button which called the main function which 

going to decrypt the data in the image. 

• By giving the all information like image path, key, k-value and click the encrypt 

button. After completion of the we get the message like stego image created at 

below. 

3.2.6 GUI for the Decryption: 
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Fig 3.11 GUI for Decryption 
 

3.2.7 MainGUI: 
 

• Import the packages that required to build our model. 
 

• In this model we are using the packages tkinter. 
 

 
• tkinter is the standard GUI ;ibrary for Python.Python when combined with tkinter 

provides a fast and easy way to create GUI applications.It provide a powerful 

object-oriented interface to the tkGUI tool kit. 
 

 
• Here we are importing the predefined programs for the encryption GUI and 

Decryption GUI. 
 

 
• Here we are defining the encryption method to call the encgui in the another 

window by using the win1 object. 
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• Here we are defining the decryption method to call the decgui in the another 

window by using the win1 object. 
 

 
• Here we are creating the buttons for opening the encryption window with help of 

encrypt button and decryption widow by using the decrypt button. 
 
 
 

 

Fig 3.12 Main GUI 
 

3.2.8 Least Significant Bit: 

 

 

• Python Imaging Library (abbreviated as PIL) (in newer versions known as Pillow) 

is a free library for the Python programming language that adds support for 

opening, manipulating, and saving many different image file formats. It is 

available for Windows, Mac OS X and Linux. 
 

 
• NumPy is a Python package which stands for ‘Numerical Python’. It is the core 

library for scientific computing, which contains a powerful n-dimensional array 

object, provide tools for integrating C, C++ etc. It is also useful in linear algebra, 

random number capability etc. NumPy array can also be used as an efficient 
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multi-dimensional container for generic data. Now, let me tell you what exactly is 

a python numpy array. 

 
 

• Where we are defining the canEncode() method for particular message can be 

hold by image or not, which takes the prameters are message and image. 

• Based on the message capacity and image capacity, we compare the message 

capacity with image capacity and returns the 0 or 1 for encode or not. 

 
• Here we are convert the message into binary format. Initially, it takes the each and 

every character for the message and convert them to binary.Verify that it contain 

the 8 bits or not , if it less than 8 ,it will append the remaining bits to. 

• This process is continues until the all characters in the message will get over and 

at the end it will add the eight ‘0’ to it. 
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• Here we are convert the image pixels into bit format to embedded the message bits 

at the least significant bit position of each pixel until message bits get over. 

• Finally it returned the new pixels list to the calling function. 
 

 
• It was the function which will triggered when the user hit the encryption for the 

encryption GUI. 

• Initially, it will check the particular message can embedded in that image or not. 
 

• And the convert the message into binary bits to embedded those bits in to the 

image. 

• Finally, it calls the embedBitsToPixels() method to perform the stegnography 

process and return the image to the called function. 
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• Here we are find the least significant bit positions in the image pixels to get the  

bits for the decryption process. 
 

 
 

• Here we are get the embedded bits in the pixels of an image and convert the 

message into ascii format. 

• Initially, it converts the image pixels into binary bits and send those bits to 

getLSBsFromPixels() to get the Least Significant Bits in the pixels. 

• Later append those pixels to binList until we get the eight ‘0’ in the LSB  

positions. 
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• And then convert binary bits into the original format. 
 

• Finally return the message to the called function. 
 

3.2.9 DES Encryption: 

 

 

• Import the f-function ,which was already predefined program by us. 
 

 
• Here we are defining the encrypt() method which take the text and keys as the 

input. 

• Initially, we split the text into 64-bits chunks and append those chunks to the 

block list. 
 

 
• Here we are performing the encryption to the each and every character in the 

chunk with the set of keys. 

• Finally, append the encrypted bits e_list. 
 



Securing the Data Using Image Steganography 

Gudlavalleru Engineering College Page No 33 

 

 

 
 
 

 
 

• Here we are defining the cipher() for performing the encryption process. 
 

• Initially, we define the initial permutation table and final permutation table. 
 

 
 

 
 

• Here we are performing the XOR operation for left half with the output which is 

obtained from the f_function() by giving the inputs as right half and 48 bit key and 

assign the right half to left half. 
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• Finally, perform final permutation to the combined bits of right and left half of 16 

rounds process. 

3.2.10 DES Decryption: 

 

 

• Import the f-function ,which was already predefined program by us. 
 

• Here we are defining the decrypt() method which take the cipher and keys as the 

input. 

• Initially, we split the cipher into 64-bits chunks and append those chunks to the 

block list. 

• Here we are performing the encryption to the each and every character in the 

chunck with the set of keys. 

• Finally, append the encrypted bits e_list. 
 

 
• And the return the append the d_list to the out variable and return to the called 

function. 
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• Here we are defining the cipher() for performing the encryption process. 
 

• Initially, we define the initial permutation table and final permutation table. 
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• Here we are performing the XOR operation for left half with the output which is 

obtained from the f_function() by giving the inputs as right half and 48 bit key and 

assign the right half to left half. 

• Finally, perform final permutation to the combined bits of right and left half of 16 

rounds process. 



Securing the Data Using Image Steganography 

Gudlavalleru Engineering College Page No 37 

 

 

 
 

CHAPTER 4 

RESULTS AND DISCUSSION 

 

4.1 Main GUI: 
 

In the main GUI, we have only two buttons. One is Encryption button and another 

one decryption button. Whenever we click on encryption button, the encryption GUI will 

appear on the Screen or we click on decryption button, the decryption GUI will appear on 

the Screen. 
 
 
 

 

Fig 4.1 Main GUI 
 

4.2 Encryption GUI: 
 

Where encryption GUI contains the fields like, 
 

• Image path. 
 

• Message. 
 

• DES Key. 
 

• K-value. 
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Fig 4.2 Encryption GUI 
 

• Here we have to provide the path of an image by pasting the path directly or 

browse by clicking the browse button. Later enter the message, enter the key 

for des encryption and enter the k-value for clustering. Finally click on the 

encryption button for encryption. 

Fig 4.3 On clicking the Encrypt button 
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Fig 4.4 After Encryption 
 

• After the encryption “Stego-image” and the “labellist.txt” are obtained. 
 
 

 
 

Fig 4.5 File of label and stego-image 
 

• Later, the image, labels, key and k-value are placed in to the folder and done 

zipping the folder. Finally, the Zipped folder is sent to receiver secure 

communication channel. 
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Fig 4.6 Secure Transmitting the Zip file 
 

 

 

4.3 Decryption GUI: 
 

Where encryption GUI contains the fields like, 
 

• Image path. 
 

• DES Key. 
 

• K-value. 
 

• Label. 

After filling the information as shown below click the Decrypt button to get the hidden 

text in the image. 
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Fig 4.7 Decryption GUI 
 

Fig: 4.8 Decryption process 
 

Finally, we obtained the hidden text in the image. 
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5.1 Conclusion: 

CHAPTER -5 

CONCLUSION AND FUTURE SCOPE 

Image steganography allows two individuals to communicate privately. We have 

proposed a method using this technique to securely send sensitive information without 

worrying about man-in-the-middle attack. A combination of cryptographic and clustering 

techniques have been used along with steganography. This provides even greater security 

as the encryption key is also unknown to the attacker. Moreover, the encrypted text is 

hidden in each of the clusters which further diminishes the probability of the message 

being found. 

5.1 Future Scope: 
 

In future, the work can be improved by using better, more complex steganography 

and encryption techniques. The work can be further enhanced by reducing the time 

complexity for the encryption process. The cover media can be a video instead of an 

image. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 

 
Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 
 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

 

Project Outcomes 

 

Outcome 1 
Synthesize and apply prior knowledge of mathematics, 
computer science and engineering to design and 
implement solution to open-ended problems 

Outcome 2 Design engineering solution to problems utilizing a 
system approach. 

Outcome 3 Use different tools for design, implementation, testing 
,Data transformation and Documentation. 

Outcome 4 Develop better interpersonal communication skills, team 
work and leadership quality. 

Outcome 5 Acquire writing and oral presentation skills. 
 

 

Mapping Table 

Project 

Outcomes 

Programme Outcomes 

(POs) 

PSO

s 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome 1 3 2 2 1 2 3 2 3 2 3 3 2 2 2 

Outcome 2 3 1 2 2 1 3 3 3 3 2 2 3 2 2 

Outcome 3 3 2 1 2 3 2 2 3 3 3 2 2 2 2 

Outcome 4 3 3 3 1 3 2 3 1 3 2 1 1 1 2 

Outcome 5 2 3 3 2 2 1 2 3 2 3 2 1 2 1 

 

1- Slightly (Low) mapped   2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT: 

Today information is progressively significant resource for all organizations, which gives full 

capacity to their organizations. So they are utilizing a few strategies to make sure about the 

information at whatever point they move the data. Despite the fact that these organizations are 

utilizing a few techniques to make sure about their information, however they are facing a great 

deal of challenges by the Info Stealers. In existing framework a few encryption algorithms like 

DES, RSA... are utilized for making sure about the information however they are not sufficient. 

In this way, we are proposing an incorporated model. Model takes two information sources. The 

principal input is the message or data that is given by the client. It is encrypted by utilizing any of 

the encryption algorithms. The last is any picture which is likewise taken from the client 

alongside the encrypted message which is gotten from the underlying advance, and these 

parameters are utilized to perform Steganography. It includes stowing away of content, picture or 

any touchy data inside another picture, video or sound so that an assailant won't have the option 

to distinguish its essence. To perform steganography we are utilizing K-Means data mining 

algorithm. The last picture which is gotten from the steganography procedure is practically like 

the general picture in its appearance. Along these lines, aggressor can't make sense of the 

information present in the picture. By utilizing these two instruments we can expand the 

protection from different pernicious assaults. 

 

Keyword: Clustering, Encryption, K-means, Security, Steganography. 
 
INTRODUCTION: 

Cryptography and Steganography are eminent and comprehensively used techniques that are on 

a very basic level used for control of information in order to cipher or disguise their existence 

respectively. Steganography is procedure of making sure about the information, which performs 

hiding of information under cover. Cryptography deals with a lot of techniques which empower 

us to store and transmit data while shielding it from intruders. That is, we can utilize 

cryptography techniques to keep data private, and to convey in a way such that only the intended 

recipient can peruse the message. Indeed, even intense the two strategies give security, yet we 

increment the security and confidentiality by incorporating the both cryptography and 

steganography into one model. 

http://www.junikhyat.com/
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Cryptography Algorithms 
 

Cryptography is comprehensively arranged into two classes: Symmetric key Cryptography and 

Asymmetric key Cryptography. 

Symmetric key Cryptography: The sender and receiver of a message share a private key. Key is 

utilized to encode and decode the message. 

Asymmetric key Cryptography: The sender utilizes one key for encryption and beneficiary of a 

message utilize another key for decoding. The two keys are numerically related. 

 
Classifications of Steganography 

 
Steganography is procedure of making sure about the information, which performs hiding 

of information under cover. It is comprehensively classified into two types: Technical 

Steganography and Linguistic Steganography. 

Technical Steganography is broadly classified into four types. They are 

• Text Steganography. 

• Image Steganography. 

• Audio Steganography. 

• Video Steganography. 
 

LSB Technique 

LSB technique is the one of the Steganography technique in which we hide the information 

under the image by replacing least significant bits. In the process of replacing, it replaces the least 

significant bits with bits of information to be hidden. Least significant bit is also called as Right 

Most Bit. It is a lowest bit of a Binary number. For example in binary number 11110001, "1" is 

the least significant bit. By replacing the only right most bit of pixel we can insert our secret 

message and it is not seen to be modified image. By using least significant bits technique the 

appearance of an image is not changed. If size our information is greater than the least significant 

bits size of image then this technique changes the image. By this technique, so we have to use this 

technique for the sensitive information. 
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K-means Clustering Algorithm:  

Clustering is a data mining strategy used to place the data components into their related groups. In 

different words, it is the way toward dividing the data (or items) into the same class, The data in a 

single class is more like each other than to those in other cluster. The way toward partitioning data 

objects into sub classes is called as cluster. A cluster comprises of data object with high entomb 

comparability and low intra likeness. The nature of cluster relies upon the strategy used. Clustering 

is additionally called as data division, since it portion huge data sets into bunches as indicated by 

their likeness. 

K-means algorithm is an iterative algorithm that attempts to partition the dataset into K-pre- 

characterized particular non-overlapping subgroups (clusters) where every data point has a place 

with just one group. Here each group has unique centroids. The groups can find by calculating the 

Euclidean distance between items and their centroids. 

 
RELATED WORK 

 
There are various methods existing in the stream of steganography. Hailong Chen et al. in 

”Research and Application of Cluster Analysis Algorithm” intends to give an outline of the work 

done in the field of image steganography furthermore, the various techniques that can be utilized 

to accomplish concealed communication[1]. 

In one such method, the image is first separated into clusters utilizing pattern matching dependent 

on predefined color palette range. A cluster is then chosen in which the secret message is to be 

implanted. From that point forward, message is implanted in the group utilizing steganography 

procedure and a image is formed by setting clusters at their legitimate positions. This stego- 

picture is then sent over the channel [4]. 

In another method, the image is first separated into clusters utilizing K-means clustering 

algorithm. A cluster is then chosen in which the message is to be implanted. From that point 

forward, message is implanted in the group utilizing steganography procedure and these clusters 

are sent over the channel [2]. 

Another strategy provides three layered protection by utilizing encryption and steganography 

techniques. In this process, the message is encrypted into cipher text and again the cipher text is 

encrypted using the AES algorithm. After completion of double encryption, the message is 

hidden under the cover by using the Steganography technique [5]. 

Normally, in the process of steganography LSB technique is used for hiding the data but V. 

Lokeswara Reddy et al. in ”Implementation of LSB Steganography and Its Evaluation for 

Various Bits” come up with a strategy by implementing the steganography process using the 

moderate significant bits while hiding the data [3]. 
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METHODOLOGY 

Our proposed method is for increasing the security to sensitive data and delivery of information 

secure manner. Moreover that, we are incorporating the two major techniques like Steganography 

and cryptography for securing data. 

Initially, user has to provide the message to the model. Model encrypted the message to cipher 

text by using the DES algorithm. The Data Encryption Standard (DES) turned into the 

government standard for block symmetric encryption. It is a well indeed structured cipher, hence 

improving the trouble to decrypt the message to be sent. 

Subsequently, user has to provide the image to the model. The model uses that image to hide the 

cipher text. Before hiding the text into image, model uses the K-means clustering algorithm to 

perform clustering process on that image for increasing the security of the information .K-means 

clustering algorithm divides the n pixels into k clusters. Each cluster contains the group of pixels. 

In the group all pixels assign to its group by using the centroid. At the time of clustering, K- 

means algorithm assigns the labels to the pixels and save the label list of pixels in the file. After 

dividing the image into clusters, it will divide the cipher text into k segments. 

Later model uses the Steganography technique called LSB to hide the cipher text segments into 

the clusters. At the end, the model placed the all clusters at its appropriate positions by using the 

label list which was generated earlier. After completion of this process, the sender formed the Zip 

file which contains the DES key, stego-mage, k-value and label list. Finally, sender sends the Zip 

file in secure communication channel. 

 

Figure 1 System Architecture 
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Encrypting the Text Using DES 

The most widely used encryption algorithm is Data Encryption Algorithm adopted in 1977 by 

the national Bureau of Standards. This is also referred as Data Encryption Algorithm (DEA).It 

uses the 56-bits out of 64-bits key to encrypt the 64-bit blocks, the remaining bits are signed bits. 

The length of plain text must be 64-bits and length of key must 56-bits. The algorithm converts 

the 64-bit plain text into 64-bit cipher text in a series of 16 rounds. The same no of rounds with 

the same key, are used for the decryption process. 

 
In the DES algorithm, the 64-bit plain text is given to the initial permutations and gets the 64-bit 

scrambled text as output. The scrambled text given input for the round function. The output of 

round function is given to the input of inverse permutations; here we get the cipher text as output. 
 
 

 

Figure 2 DES Structure 
 
 
The major task of DES is performed in the round function. The 64-bit is given as input to round 

function, which is divided into two equal parts as left part and right part. Length of each part is 

32-bit.The overall processing at each round can be summarized as follows: 
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Figure 3 Round Function of DES 

• Li = Ri-1 

• Ri = Li-1 ⊕ F(Ri-1, Ki) 

• The round key Ki is 48 bits. The R input is 32 bits. 

• This R input is first expanded to 48 bits by using a table that defines a permutation plus an 

expansion that involves duplication of 16 of the R bits. 

• The resulting 48 bits are XORed with Ki. 

• This 48-bit result passes through a substitution function that produces a 32-bit output, 

which is permuted. 

 
 

Clustering of the Image Pixels Using K-Means: 

Initially convert the image into array of pixels. Each pixel has the three channels red, green and 

blue; it is represented with (R, G, B) values. The elements in the array are look like, 

[(R1,G1,B1), (R2,G2,B2), (R3,G3,B3). (Rn,Gn,Bn)] 

K-means Clustering is performed on the image by using the pixels of an image. Algorithm 

divides the n pixels into k clusters. Each cluster contains the group of pixels. Each pixel value is 

represented with (R, G, B) values. These pixel values are used to find the centroid of each cluster. 

The centroids are calculated by using the Euclidean Distance. Euclidean Distance between two 

pixels P1 = (R1,G1,B1) and P2 = (R2,G2,B2) is 

 
d(P1, P2)=sqrt((R1 – R2)2 +(G1 – G2)2+(B1 – B2)2) 
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Figure 4 K-Means Algorithm for Extracting Cluster Images 

 
 
At the time of clustering, K-means algorithm assigns the labels to the pixels .The label list should 

be save in a file for further process. 

 
 

Figure 5 Extracting Cluster of Image Using K-Means 
 
 
After find the clusters by using this algorithm, we extract the each cluster and perform the 

Steganography process. 

 
Steganography Process: 

 
After completion of clustering, we extracting the each cluster and perform the LSB method. 

In order to perform LSB technique we need pixels dataset and message, So the cipher text which 

is obtained at the encryption process is segmented into k segments and the cluster are given as 

input to LSB technique. This method read the pixels from the pixels set. Every pixel has three 
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channels are red, green and blue. These are also known as (r,g,b) values. Each of the value is 

ranges from 0-255, that is, 8-bits are allotted for each color value. This technique changes the 

least significant bit with the bits of message. Thus, one bit data can be stored in the 8-bits. 
 

Figure 6 LSB Mechanism to Hide the Data 
 
The process of hiding is done character by character, and each character has its ascii values are 

converted into binary format. Here one character need 8-bits to store, so one character required 8 

sets of 8-bits. That means 8-bits of information required the 3 pixels. 

 
Figure 7 Reconstructing the Image 

 
 
After completion of steganography process, each cluster is placed at is appropriate positions by 

using the label list which is obtained at the earlier process. The last picture which is gotten from 

the steganography procedure is practically like the general picture in its appearance. 

 
EXPERIMENTAL RESULTS: 

The following results were obtained on implementation of the proposed system. 

Sender Side 

The sender, who wants to provide security for his data should open main GUI. It contains the two 

buttons, He supposed to select the encrypt button to encrypt his files. If he hit the Encrypt button 

then Encryption GUI will appear on the screen. 
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Figure 8 Main GUI 

 
After select the encrypt button, he has to enter the following data like image path, message, DES 

key and k-value to encrypt his message. Then click on encrypt button below to get the stego- 

image. 
 
 

Figure 9 Encrypting the message 
 
Finally, the sender place following files in one single folder and compressed it for transmission. 

Sender sends the Zip file in secure communication channel to receiver. 
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Figure 10 Files of Zip file 

 
 

Receiver Side: 

 
The receiver, who wants to extract the information from the stego-image should open the Main 

GUI and click on decrypt button. 

 
Figure 11 Main GUI 

 
Before that receiver has to extract file which is send by sender. It contains the stego-image, label 

list and keys. After extract the file, then receiver click the decrypt button. Then Decrypt GUI will 

appear. Where the following information has to provide by the receiver to decrypt the information 

from the stego-image. 
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Figure 12 Decrypting the Message 

 
 
Finally, the receiver gets the information which he wants from the sender. 

 

CONCLUSION: 

 
Steganography and Cryptography are the two techniques that improved security for the 

data and allow sender and receiver to communicate in a secure manner. By using these 

two techniques, our model provides the security for the most sensitive information that 

has to send from the sender side to receiver side. And it provides more security by using 

the Encryption algorithm to message that has to hide under the cover. In future, the work 

can be improved by using the most complex Encryption and steganography techniques. 

The work can be further enhanced by reduce the processing time at Sender side. 
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ABSTRACT 
 

Gesture recognition is the process of understanding and interpreting meaningful 

movements of the hands. It is of great need is designing an efficient human-computer interface. 

The technology has been in study in recent years because of its potential for application in user 

interfaces. Gesture recognition is one of the main areas of research for engineers and scientists. It 

is the natural way of human machine interaction. Today the industry is working on different 

application to make interactions more easy, natural and convenient without wearing any extra 

device. There are many key top people in gesture recognition systems who have marketed their 

solution for various issues. 

We have proposed a method for real time Hand Gesture Recognition and feature 

extraction using a web cam. In this approach the image is captured through webcam attached to 

the system. And then according to that gesture voice will be produced and also text displayed on 

the screen 
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1.1 INTRODUCTION 

CHAPTER - 1 

INTRODUCTION 

Gesture recognition can be seen as a way for computers to understand human body 

language, thus building a richer bridge between machines and human than primitive text user 

interfaces or even GUIs (graphical user interfaces), which still limit the majority of input to 

keyboard and mouse. Gesture recognition enables human to interface with the machine and 

interact naturally without any mechanical devices. In recent years, hand gesture recognition is 

mainly used in human Computer interactions. They play a vital role in gaming and control 

application like tele-robotics, 3-D mouse, and virtual reality controlling. It is important for 

designing touchless interfaces in cars. Such interfaces allow drivers to focus on driving while 

interacting with other controls, e.g., audio and air conditioning, and thus improve driver’s safety 

and comfort. Beyond this, it can also be used in application aiding the physically challenged 

community like dumb people. Hand-gesture recognition is the primary requirement for 

conversion of sign language to speech. In general, Gesture recognition can be done by two major 

techniques namely vision-based approach and Haptic based approach. Here a communication 

system has been developed which converts sign language used by dumb people into speech. It is 

done based on the vision based hand gesture recognition technique. The process involved is 

recognising the gesture, according to that gesture text will be displayed on the screen and 

displayed text is converted into speech. The main intention of our project is to easily understand 

the gestures given by the dumb people and make them to interact with others easily. 

 
1.2 OBJECTIVES OF THE PROJECT 

The system objectives were created throughout the span of the project. They resembled 

the vital outputs which were needed to successfully create the system. 

 The creation of a graphical user interface to test developments. 

 Successfully implement a hand detection technique to identify a hand. 

 Successfully implement a method to extract useful features from captured image. 

 Successfully implement a method to detect gestures. 

 To produce voice according to that gesture. 

 
1.3 PROBLEM STATEMENT 

Our project is to process the images of the gestures, which are given by the dumb people, 

by using the deep learning algorithm called CNN. It takes advantage of local spatial coherence in 
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the input (often images), which allow them to have fewer weights as some parameters are shared. 

This process, taking the form of convolutions, makes them especially well-suited to extract 

relevant information at a low computational cost. Then according to the recognized gesture, voice 

is produced and also text is displayed on screen. 
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CHAPTER – 2 

LITERATURE REVIEW 

 
A Literature Review is a systematic and compressive analysis of books, scholarly articles 

and other sources relevant to a specific topic providing a base of knowledge on a topic. A literature 

review should offer critical analysis of the current research on a topic and that analysis should 

direct your research objective. A Literature Review can be a standalone element or part of a larger 

end product and the key to a good Literature Review is to document your process. 

In literature, Convolution neural network is popular due to high detection rate and 

robustness. Convolution neural network (CNN) used in computer vision applications like object 

Recognition, Content-based Image retrieval and people detection in videos. There are different 

Variants of CNN proposed by different people with improved accuracy. 

In literature, Convolution neural network is popular due to high detection rate and 

robustness. Convolution neural network (CNN) used in computer vision applications like object 

Recognition, Content-based Image retrieval and people detection in videos. There are different 

Variants of CNN proposed by different people with improved accuracy. Touches less hand 

gesture recognition systems are becoming important in automotive user interfaces as they improve 

safety and comfort. Various computer vision algorithms have employed colour and depth cameras 

for hand gesture recognition, but robust classification of gestures from different subjects 

performed under widely varying lighting conditions is still challenging. We propose an algorithm 

for drivers’ hand gesture recognition from challenging depth and intensity data using 3D 

convolution neural networks. Our solution combines information from multiple spatial scales for 

the final prediction. It also employs spatio temporal data augmentation for more effective training 

and to reduce potential overfitting. Our method achieves a correct classification rate of 77.5% on 

the VIVA challenge dataset [1]. 

A communication system has been proposed which converts sign language used by dumb 

people into speech. It is done based on the novel hand gesture recognition technique. This solution 

approach consists of a hardware module and software application. In hardware module- The 

Gesture recognition is done with the help of sensor glove which consists of 5 accelerometer 

sensors, a microcontroller and Bluetooth chip which are best positioned in fingers, based on the 

analysis of American Sign Language (ASL) signs. The design of glove and the concept of 

decoding gestures by considering the axis orientation with respect to gravity and their 

corresponding voltage levels are discussed. In Software part-- an android application named 
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Speaking gestures have been developed. It receives the data (alphabet/word) via Bluetooth, 

converts them into text and speaks it out. The entire process of speech synthesis has been tested 

and the test results displaying the alphabets and words have been shown [2]. 

Automatic human gesture recognition from camera images is an interesting topic for 

developing intelligent vision systems. In this paper, we propose a convolution neural network 

(CNN) method to recognize hand gestures of human task activities from a camera image. To 

achieve the robustness performance, the skin model and the calibration of hand position and 

orientation are applied to obtain the training and testing data for the CNN. Since the light 

condition seriously affects the skin colour, we adopt a Gaussian Mixture model (GMM) to train 

the skin model which is used to robustly filter out non-skin colours of an image. The calibration 

of hand position and orientation aims at translating and rotating the hand image to a neutral pose. 

Then the calibrated images are used to train the CNN. In our experiment, we provided a validation 

of the proposed method on recognizing human gestures which shows robust results with various 

hand positions and orientations and light conditions. Our experimental evaluation of seven 

subjects performing seven hand gestures with average recognition accuracies around 95.96% 

shows the feasibility and reliability of the proposed method [3]. 

In this era, Human-Computer Interaction (HCI) is a fascinating field about the interaction 

between humans and computers. Interacting with computers, human Hand Gesture Recognition 

(HGR) is the most significant way and the major part of HCI. Extracting features and detecting 

hand gesture from inputted color videos is more challenging because of the huge variation in the 

hands. For resolving this issue, this paper introduces an effective HGR system for low-cost color 

video using webcam. In this proposed model, Deep Convolution Neural Network (DCNN) is used 

for extracting efficient hand features to recognize the American Sign Language (ASL) using hand 

gestures. Finally, the Multi-class Support Vector Machine (MCSVM) is used for identifying the 

hand sign, where CNN extracted features are used to train up the machine. Distinct person hand 

gesture is used for validation in this paper. The proposed model shows satisfactory performance 

in terms of classification accuracy, i.e., 94.57% [4]. 

Hand gesture recognition system for human-robot interface. Our research aims to provide 

users user-friendly operations in a more intuitive manner. We use the stereo camera to capture 

images as the primary source of information retrieval, and adapt Gaussian mixture model (GMM) 

method as the main method of image analysis. The GMM method we applied in this paper is a 

precise, stable and computationally efficient foreground segment method. Our system is mainly 

with the following three steps: take video by camera, obtain user's images based on GMM method, 

and recognize hand gesture. In this paper, we will focus on describing the system's overall 
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concepts and GMM method. An experiment result of our prototype will also be discussed to show 

the research potential of our system. [5] 

Hand gesture recognition using Microsoft Kinect sensor. Kinect allows capturing dense 

and three dimensional scans of an object in real time. We propose a combination of modelling 

and learning approach for hand gesture recognition. We use Kinect depth feature for background 

segmentation of hand gesture images captured with Kinect. Image processing techniques are 

employed to find contour of segmented hand images. Then we calculate convex hull and 

convexity defects for this contour. We are using contour area and convexity defects as features 

for classification. We classify the gestures using naïve Bayes classifier. We have considered five 

hand gestures classes i.e. To show using one, two, three, four, and five fingers one by one. We 

implemented and tested this algorithm for 15 images of each class. [6] 

Hand gesture recognition systems are widely used for Human Computer Interaction (HCI) 

and sign language recognition. The primary requirement of a hand gesture based application 

system is to segment the hand/palm part from the other body parts and background in the best 

possible way. In this paper, we report certain techniques for recognizing isolated English 

alphabets gestures as well as continuous alphabet gestures. We present an improved segmentation 

model based on HSV and YCbCr mixed skin-colour space. The classification has been done by a 

3 layered Multi-layer Perception Artificial Neural Network (MLP-ANN). Problems such as 

recognition of similar gestures and movement epenthesis seem to be handled effectively with the 

proposed techniques. [7] 

Hand gesture recognition is the key technology to realize interaction of virtual reality. The 

accuracy and stability of the current hand gesture methods are still unsatisfactory due to various 

reasons. In YCbCr color space, the distribution of skin color has a good clustering. The paper 

uses skin detection in YCbCr color space for hand regional image, and proposes a hand gesture 

recognition method based on HU moments which have invariance property of translation, rotation 

and size. By extracting HU moments of the hand contour, this paper applies support vector 

machine (SVM) method to achieve the real-time hand gesture recognition. Experiments prove 

that the proposed method has very good precision and stability in virtual reality interaction. [8] 

Hand gesture recognition system to recognize the alphabets of Indian Sign Language. In 

our proposed system there are 4 modules: real time hand tracking, hand segmentation, feature 

extraction and gesture recognition. Camshift method and Hue, Saturation, Intensity (HSV) color 

model are used for hand tracking and segmentation. For gesture recognition, Genetic Algorithm 

is used. We propose an easy-to-use and inexpensive approach to recognize single handed as well 
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as double handed gestures accurately. This system can definitely help millions of deaf people to 

communicate with other normal people. [9] 

Gesture recognition pertains to recognizing meaningful expressions of motion by a 

human, involving the hands, arms, face, head, and/or body. It is of utmost importance in designing 

an intelligent and efficient human-computer interface. The applications of gesture recognition are 

manifold, ranging from sign language through medical rehabilitation to virtual reality. In this 

paper, we provide a survey on gesture recognition with particular emphasis on hand gestures and 

facial expressions. Applications involving hidden Markov models, particle filtering and 

condensation, finite-state machines, optical flow, skin color, and connectionist models are 

discussed in detail. Existing challenges and future research possibilities are also highlighted. [10] 

The accurate classification of hand gestures is crucial in the development of novel hand 

gesture-based systems designed for human-computer interaction (HCI) and for human alternative 

and augmentative communication (HAAC). A complete vision-based system, consisting of hand 

gesture acquisition, segmentation, filtering, representation and classification, is developed to 

robustly classify hand gestures. The algorithms in the subsystems are formulated or selected to 

optimality classify hand gestures. The gray-scale image of a hand gesture is segmented using a 

histogram thresholding algorithm. A morphological filtering approach is designed to effectively 

remove background and object noise in the segmented image. The contour of a gesture is 

represented by a localized contour sequence whose samples are the perpendicular distances 

between the contour pixels and the chord connecting the end-points of a window centered on the 

contour pixels. Gesture similarity is determined by measuring the similarity between the localized 

contour sequences of the gestures. Linear alignment and nonlinear alignment are developed to 

measure the similarity between the localized contour sequences. Experiments and evaluations on 

a subset of American Sign Language (ASL) hand gestures show that, by using nonlinear 

alignment, no gestures are misclassified by the system. Additionally, it is also estimated that real- 

time gesture classification is possible through the use of a high-speed PC, high-speed digital signal 

processing chips and code optimization. [11] 

Gesture recognition turns up to be important field in the recent years. Communication 

through gestures has been used since early ages not only by physically challenged persons hut 

nowadays for many other applications. Interacting with physical world using expressive body 

movements is much easier and effective than just speaking as most predominantly hand is used 

to perform gestures. Hand Gesture Recognition have been widely accepted for numerous 

applications such as human computer interactions, robotics, sign language recognition, etc. Hand 

Gesture recognition techniques are basically divided into vision based and sensor based 
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techniques. This paper focuses on vision based hand gesture recognition system by proposing a 

scheme using a database-driven hand gesture recognition based upon skin colour model approach 

and thresholding approach along with an effective template matching using PCA. Initially, hand 

region is segmented by applying skin colour model in YCbCr colour space. In the next stage 

otsuthresholding is applied to separate foreground and background. Finally, template based 

matching technique is developed using Principal Component Analysis (PCA) for recognition. The 

system is tested with 4 gestures with 5 different poses per gesture from 4 subjects making 20 

images per gesture and shows 91.25% average accuracy and 0.098251 seconds average 

recognition time and finally confusion matrix is drawn.[12] 
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3.1 METHODOLOGY 

CHAPTER – 3 

PROPOSED METHOD 

Hand-gesture recognition is the primary requirement for conversion of sign language to 

speech. Gesture recognition can be done by two major techniques namely vision-based approach 

and Haptic based approach. Here vision based approach is implemented. For this approach, CNN 

algorithm was used where image processing was automatically done. In this approach, the images 

are captured through webcam and according to that gesture text will be displayed on the screen. 

Methodologies are specific to each and every project. Since methodology defines the sequence of 

activities or steps for each phase of a project life cycle. Deep learning provides various algorithms 

for Image Classification. 

The problem of Image Classification goes like this: Given a set of images that are all 

labelled with a single category, we are asked to predict these categories for a novel set of test 

images and measure the accuracy of the predictions. There are a variety of challenges associated 

with this task, including image deformation, image occlusion, illumination conditions, and 

background clutter etc. How might we go about writing an algorithm that can classify images into 

distinct categories? Computer Vision researchers have come up with a data-driven approach to 

solve this. Instead of trying to specify what every one of the image categories of interest look like 

directly in code, they provide the computer with many examples of each image class and then 

develop learning algorithms that look at these examples and learn about the visual appearance of 

each class. In other words, they first accumulate a training dataset of labelled images, and then 

feed it to the computer in order for it to get familiar with the data. The complete image 

classification pipeline can be formalized as follows 

 Our input is a training dataset that consists of N images, each labelled with one 

of K different classes. 

 Then, we use this training set to train a classifier to learn what every one of the 

classes looks like. 

 In the end, we evaluate the quality of the classifier by asking it to predict labels 

for a new set of images that it has never seen before. We will then compare the 

true labels of these images to the ones predicted by the classifier. 
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3.1.1 CONVOLUTION NEURAL NETWORKS 

Neural networks are made up of Artificial neurons, similar “in concept” to neurons in the 

human brain. These neurons are connected to each other, forming a lot of connections, and the 

system works through the activation of these neurons. Neural networks are made up of many of 

connected neurons. Each neuron activates in the presence of certain observations. The algorithm 

learns from the data, which neurons to activate in order to predict a certain class of features. The 

learned activation is called the model. 

Convolutional    Neural    Networks,     like     neural    networks,    are    made     up 

of neurons with learnable weights and biases. Each neuron receives several inputs, takes a 

weighted sum over them, pass it through an activation function and responds with an output. 

The whole network has a loss function and all the tips and tricks that we developed for neural 

networks still apply on Convolutional Neural Networks. 

A neural network is a system of interconnected artificial “neurons” that exchange 

messages between each other. The connections have numeric weights that are tuned during the 

training process, so that a properly trained network will respond correctly when presented with 

an image or pattern to recognize. The network consists of multiple layers of feature-detecting 

“neurons”. Each layer has many neurons that respond to different combinations of inputs from 

the previous layers. As shown in Figure 3.1, the layers are built up so that the first layer detects a 

set of primitive patterns in the input, the second layer detects patterns of patterns, and the third 

layer detects patterns of those patterns, and so on. Typical CNNs use 5 to 25 distinct layers of 

pattern recognition. 

 

 
Figure 3.1: An artificial neural network 
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Training is performed using a labelled dataset of inputs in a wide assortment of 

representative input patterns that are tagged with their intended output response. Training uses 

general-purpose methods to iteratively determine the weights for intermediate and final feature 

neurons. 

After understanding the structure of neural networks, you may be wondering how a neural 

network knows what biases and weights to use. Neural networks often start off with random 

weights and biases, but then train themselves over and over again till they reach peak 

performance. They do this by calculating the amount of error they currently have. This  is  

called the cost of the neural network. 

Neural networks are inspired by biological neural systems. The basic computational unit 

of the brain is a neuron and they are connected with synapses. 

The entire goal of training the neural network is to minimize the cost. Neural networks do 

this using a process called backpropagation. This seems like a complicated word but it's quite 

simple. Forward propagation is when you run information through a neural network to give you 

a result. Backward propagation is literally the same thing but backward. 

Convolutional neural network is a class of deep learning methods which has become 

dominant in various computer vision tasks and is attracting interest across a variety of domains, 

including radiology. Convolutional neural network is composed of multiple building blocks, such 

as convolution layers, pooling layers, and fully connected layers, and is designed to automatically 

and adaptively learn spatial hierarchies of features through a backpropagation algorithm. 

Familiarity with the concepts and advantages, as well as limitations, of convolutional neural 

network is essential to leverage its potential to improve radiologist performance and, eventually, 

patient care. 

In a real animal neural system, a neuron is perceived to be receiving input signals from its 

dendrites and producing output signals along its axon. The axon branches out and connects via 

synapses to dendrites of other neurons. When the combination of input signals reaches some 

threshold condition among its input dendrites, the neuron is triggered and its activation is 

communicated to successor neurons. 

In the neural network computational model, the signals that travel along the axons (e.g., 

x0) interact multiplicatively (e.g., w0x0) with the dendrites of the other neuron based on the 

synaptic strength at that synapse (e.g., w0). Synaptic weights are learnable and control the 

influence of one neuron or another. 

The dendrites carry the signal to the cell body, where they all are summed. If the final sum 

is above a specified threshold, the neuron fires, sending a spike along its axon. In the 
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computational model, it is assumed that the precise timings of the firing do not matter and only 

the frequency of the firing communicates information. Based on the rate code interpretation, the 

firing rate of the neuron is modelled with an activation function f that represents the frequency of 

the spikes along the axon. A common choice of activation function is sigmoid. In summary, each 

neuron calculates the dot product of inputs and weights, adds the bias, and applies non-linearity 

as a trigger function (for example, following a sigmoid response function). 

A CNN is a special case of the neural network described above. A CNN consists of one 

or more convolutional layers, often with a subsampling layer, which are followed by one or more 

fully connected layers as in a standard neural network. 

The design of a CNN is motivated by the discovery of a visual mechanism, the visual 

cortex, in the brain. The visual cortex contains a lot of cells that are responsible for detecting light 

in small, overlapping sub-regions of the visual field, which are called receptive fields. These cells 

act as local filters over the input space, and the more complex cells have larger receptive fields. 

The convolution layer in a CNN performs the function that is performed by the cells in the visual 

cortex. 

A typical CNN for recognizing traffic signs. Each feature of a layer receives inputs from 

a set of features located in a small neighbourhood in the previous layer called a local receptive 

field. With local receptive fields, features can extract elementary visual features, such as oriented 

edges, end-points, corners, etc., which are then combined by the higher layers. 

In the traditional model of pattern/image recognition, a hand-designed feature extractor 

gathers relevant information from the input and eliminates irrelevant variabilities. The extractor 

is followed by a trainable classifier, a standard neural network that classifies feature vectors into 

classes. 

In a CNN, convolution layers play the role of feature extractor. But they are not hand 

designed. Convolution filter kernel weights are decided on as part of the training process. 

Convolutional layers are able to extract the local features because they restrict the receptive fields 

of the hidden layers to be local. 
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Figure 3.2: Typical block diagram of CNN 
 

CNNs are used in variety of areas, including image and pattern recognition, speech 

recognition, natural language processing, and video analysis. There are a number of reasons that 

convolutional neural networks are becoming important. In traditional models for pattern 

recognition, feature extractors are hand designed. In CNNs, the weights of the convolutional layer 

being used for feature extraction as well as the fully connected layer being used for classification 

are determined during the training process. The improved network structures of CNNs lead to 

savings in memory requirements and computation complexity requirements and, at the same time, 

give better performance for applications where the input has local correlation. 

 
3.1.2 LAYERS OF CNN 

By stacking multiple and different layers in a CNN, complex architectures are built for 

classification problems. Four types of layers are most common: convolution layers, 

pooling/subsampling layers, non-linear/Flattening layers, and fully connected layers. 

 
Convolution layers: 

The convolution operation extracts different features of the input. The first convolution 

layer extracts low-level features like edges, lines, and corners. Higher-level layers extract higher- 

level features. Figure 6 illustrates the process of 3D convolution used in CNNs. The input is of 

size N x N x D and is convolved with H kernels, each of size k x k x D separately. Convolution 

of an input with one kernel produces one output feature, and with H kernels independently 

produces H features. Starting from top-left corner of the input, each kernel is moved from left to 

right, one element at a time. Once the top-right corner is reached, the kernel is moved one element 

in a downward direction, and again the kernel is moved from left to right, one element at a time. 

This process is repeated until the kernel reaches the bottom-right corner. For the case when N = 

32 and k = 5 , there are 28 unique positions from left to right and 28 unique positions from top to 
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bottom that the kernel can take. Corresponding to these positions, each feature in the output will 

contain 28x28 (i.e., (N-k+1) x (N-k+1)) elements. For each position of the kernel in a sliding 

window process, k x k x D elements of input and k x k x D elements of kernel are element-by 

element multiplied and accumulated. So to create one element of one output feature, k x k x D 

multiply-accumulate  operations  are  required.  When  programming   a   CNN,  the   input   is 

a tensor with shape (number of images) x (image width) x (image height) x (image depth). Then 

after passing through a convolutional layer, the image becomes abstracted to a feature map, with 

shape (number of images) x (feature map width) x (feature map height) x (feature map channels). 

A convolutional layer within a neural network should have the following attributes: 

 Convolutional kernels defined by a width and height (hyper-parameters). 

 The number of input channels and output channels (hyper-parameter). 

 The depth of the Convolution filter (the input channels) must be equal to the 

number channels (depth) of the input feature map. 

 

 
Figure 3.3: Pictorial representation of convolution process 

 
Pooling 

The pooling layer reduces the resolution of the features. It makes the features robust 

against noise and distortion. There are two ways to do pooling: max pooling and average pooling. 

In both cases, the input is divided into non-overlapping two-dimensional spaces. For example, in 

Figure 3.4, layer 2 is the pooling layer. Each input feature is 28x28 and is divided into 14x14 

regions of size 2x2. For average pooling, the average of the four values in the region are 

calculated. For max pooling, the maximum value of the four values is selected. 

Figure 3.6 elaborates the pooling process further. The input is of size 4x4. For 2x2 

subsampling, a 4x4 image is divided into four non-overlapping matrices of size 2x2. In the case 
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of max pooling, the maximum value of the four values in the 2x2 matrix is the output. In case of 

average pooling, the average of the four values is the output. Please note that for the output with 

index (2, 2), the result of averaging is a fraction that has been rounded to nearest integer. 

 

Figure 3.4: Pictorial representation of max pooling and average pooling 

 
Pooled feature map: 

The process of filling in a pooled feature map differs from the one we used to come up 

with the regular feature map. This time you'll place a 2x2 box at the top-left corner, and move 

along the row. For every 4 cells your box stands on, you'll find the maximum numerical value 

and insert it into the pooled feature map. In the figure below, for instance, the box currently 

contains a group of cells where the maximum value is 4. 

 

Figure 3.5: Pooled feature map 

 
The reason we extract the maximum value, which is actually the point from the whole 

pooling step, is to account for distortions. Let's say we have three gesture images, and in each 

image the gestures tear lines are taking a different angle. The feature after it has been pooled will 

be detected by the network despite these differences in its appearance between the three images. 

This process is what provides the convolutional neural network with the "spatial variance" 

capability. In addition to that, pooling serves to minimize the size of the images as well as the 

number of parameters which, in turn, prevents an issue of "over fitting" from coming up. 
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Flattening: 

In between the convolutional layer and the fully connected layer, there is a ‘Flatten’ layer. 

Flattening transforms a two-dimensional matrix of features into a vector that can be fed into a 

fully connected neural network classifier. 

 

Figure 3.6: Pooled feature map to flattening 
 

The reason we do this is that we're going to need to insert this data into an artificial neural 

network later on. 

 

 
Figure 3.7: Flattening layer 

 
As you see in the image above, we have multiple pooled feature maps from the previous 

step. What happens after the flattening step is that you end up with a long vector of input data that 

you then pass through the artificial neural network to have it processed further. 
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Fully Connected: 

Here's where artificial neural networks and convolutional neural networks collide as we 

add the former to our latter. It's here that the process of creating a convolution neural network 

begins to take a more complex and sophisticated turn. As you see from the image below, we have 

three layers in the full connection step: 

 Input layer 

 Fully connected 

 Output layer 

 
Notice that when we discussed artificial neural networks, we called the layer in the middle 

a hidden layer whereas in the convolution context we are using the term "fully-connected layer." 

The role of the artificial neural network is to take this data and combine the features into a wider 

variety of attributes that make the convolutional network more capable of classifying images, 

which is the whole purpose from creating a convolutional neural network. 

Fully connected layers connect every neuron in one layer to every neuron in another layer. 

It is in principle the same as the traditional multi-layer perceptron neural network (MLP). The 

flattened matrix goes through a fully connected layer to classify the images. It is one of the ways 

of machine learning where the model is trained by input data and expected output data. 

Fully connected layers are an essential component of Convolutional Neural Networks 

(CNNs), which have been proven very successful in recognizing and classifying images for 

computer vision. The CNN process begins with convolution and pooling, breaking down the 

image into features, and analysing them independently. The result of this process feeds into a 

fully connected neural network structure that drives the final classification decision. 

 
3.2 IMPLEMENTATION 

The process involved in this project is clearly understood by the following 
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Figure: 3.8 Flow graph 

 
CODE: 

Dataset Name: leapGestRecog 

Source: https://www.kaggle.com/gti-upm/leapgestrecog 
 

 

Figure: 3.9 Dataset for Communication Through Gestures 

 
The name of the dataset which we used in the project is leapGesRecog. We collected 

information from kaggle. The size of the dataset is 10GB which consists of images. It consists of 

10  classes  namely  01_palm,  02_I,  03_fist,  04_fist_moved,  05_thumb,  06_index,  07_ok, 
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08_palm_moved, 09_c, 10_down. We used 70% of data n dataset for training and 30% for testing. 

The dimensions of each image in dataset is 640 * 240 pixels. 

Import the packages that are required to build our maching learning model.In this 

model we are using Keras. The Keras Python library for deep learning focuses on the creation 

of models as a sequence of layers. We can start off by defining a simple multilayer Perception 

model in Keras that we can use as the subject for summarization and visualization. The model we 

will define has one input variable, a hidden layer with two neurons, and an output layer with one 

binary output. 

 

 

 
from keras.models import Sequential 

The simplest model is defined in the Sequential class which is a linear stack of Layers. 

 
from keras.layers import Dense 

Dense implements the operation: output = activation(dot(input, kernel) + bias) where 

activation is the element-wise activation function passed as the activation argument, kernel is a 

weights matrix created by the layer, and bias is a bias vector created by the layer (only applicable 

if use_bias is True). 

 
from keras.layers import Conv2D 

This layer creates a convolution kernel that is convolved with the layer input over a single 

spatial (or temporal) dimension to produce a tensor of outputs. If use_bias is true, a bias vector is 

created and added to the outputs. Finally, if activation is not any, it is applied to the outputs as 

well. 

Initialise neural network model by calling the constructor of sequential class. The 

sequential model is a linear stack of layers. 
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Sequential model can create by passing a list of layer instances to the constructor. We can 

also simply add layers via the .add () method. The model needs to know what input shape it should 

expect. For this reason, the first layer in a sequential model needs to receive information about its 

input shape. Before training a model, you need to configure the learning process, which is done 

via the compile method. 

 

 
Compile(): 

Compile defines the loss function, the optimizer and the metrics. That's all. It has nothing 

to do with the weights and you can compile a model as many times as you want without causing 

any problem to pre-trained weights. You need a compiled model to train (because training uses 

the loss function and the optimizer). 
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Arguments: 

 rescale: rescaling factor. Defaults to None. If None or 0, no rescaling is applied, 

otherwise we multiply the data by the value provided (after applying all other 

transformations). 

 shear_range: Float. Shear Intensity (Shear angle in counter-clockwise direction 

in degrees). 

 zoom_range: Float or [lower, upper]. Range for random zoom. 

 horizontal_flip: Boolean. Randomly flip inputs horizontally. 
 

 
ImageDataGenerator class is very useful in image classification. There are several ways 

to use this generator, depending on the method we use; here we will focus on 

flow_from_directory takes a path to the directory containing images sorted in sub directories and 

image augmentation parameters 

After train the data we are going to divide the x-train and y-train by dividing the data set 

in to two parts. Where the train data set image size is 64x64, batch_size is of 32 and mode of 

conversion is binary. 

After training is done, we are going to test the model by giving the x-test as inputs to get 

the output(y-test).Where the train data set image size is 64x64, batch_size is of 32 and mode of 

conversion is binary. 
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Arguments: 

 The target_size is the size of your input images, every image will be resized to 

this size. 

 Batch_size: No. of images to be yielded from the generator per batch. 

 Class_mode: Set “binary” if you have only two classes to predict, if not set to 

categorical, in case if you’re developing an Auto encoder system, both input and 

the output would probably be the same image, for this case set to “input”. 

 
 

Now we call the .fit_generator () function it makes assumptions: 

 
 Keras is first calling the generator function (dataAugmentation). 

 Generator function (dataAugmentation) provides a batch_size of 32 to out 

fit_generator function. 

 Our fit_generator function first accepts a batch of the dataset, then performs back 

propagation on it, and then updates the weights in our model. 

 For the number of epochs specified the process is repeated. 
 

 

 
#Gesture Recognition: 

OpenCV (Open source computer vision) is a library of programming functions mainly 

aimed at real-time computer vision. Originally developed by Intel, OpenCV supports some 

models from deep learning frameworks like TensorFlow, Torch, PyTorch (after converting to an 

ONNX model) and Caffe according to a defined list of supported layers. 
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Import cv2: 

Python OpenCV | cv2 OpenCV-Python is a library of Python bindings designed to solve 

computer vision problems. OpenCV Python is nothing but a wrapper class for the original C++ 

library to be used with Python. Using this, all of the OpenCV array structures gets converted 

to/from NumPy arrays. This makes it easier to integrate it with other libraries which use NumPy. 

For example, libraries such as SciPy and Matplotlib. 

 
Import imutils: 

Imutils are a series of convenience functions to make basic image processing functions 

such as translation, rotation, resizing, skeletonization, and displaying Matplotlib images easier 

with OpenCV and both Python 2.7 and Python 3. 

 
Import numpy as np: 

NumPy is a package in Python used for Scientific Computing. NumPy package is used to 

perform different operations. The ndarray (NumPy Array) is a multidimensional array used to 

store values of same datatype. These arrays are indexed just like Sequences, starts with zero. 

NumPy (Numerical Python) is a linear algebra library in Python. It is a very important 

library on which almost every data science or machine learning Python packages such as SciPy 

(Scientific Python), Matplotlib (plotting library), Scikit-learn, etc. depends on to a reasonable 

extent. 

 
Import keras: 

Keras is open source neural network library in python. It is designed to enable fast 

experimentation with deep Neural Network. Keras contains numerous implementations of 

commonly used neural-network building blocks such as layers, objectives, optimizers and a host 

of tools to make working with image and text data easier to simplify the coding necessary for 

writing deep neural network code. 
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From keras.models import load_model: 

.h5 file contains 

 
 Architecture of the model, allowing to recreate the model. 

 The weights of the model. 

 The training configuration (loss, optimizer). 

 The state of the optimizer, allowing to resume training exactly where you left off. 

 
You can then use load_model to reinstantiate your model. And it will alos take care of 

compiling the model using the saved training configuration (unless the model was never compiled 

in the first place). 
 

from skimage.io import imread: 

IO Module is used to read and write images in various formats. Here Image reading and 

writing is done via imread. 

imread (filename) reads the image from the file specified by filename, inferring the format 

of the file from its contents. If filename is a multi-image file, then imread reads the first image in 

the file. And it returns the image data in the array. If the image is grayscale then it returns two 

dimensional array if it contains color image then it returns three dimensional array. 

 
from skimage.transform import resize: 

This method is used to resize image to match a certain size. 
 

 
Import win32com.client as w 

There are several APIs available to convert text to speech in python. One of such APIs 

available in the python library commonly known as win32com library. It provides a bunch of 

methods to get excited about and one of them is the Dispatch method of the library. Dispatch 

method when passed with the argument of SAPI.SpVoice It interacts with the Microsoft Speech 

SDK to speak what you type in from the keyboard. 

The speech application programming interface or SAPI is an API developed by Microsoft 

to allow the use of speech recognition and speech synthesis within windows applications. To date, 

a number of versions of the API have been released, which have shipped either as part of a 
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Speech SDK or as part of the Windows OS itself. Applications that use SAPI include Microsoft 

Office, Microsoft Agent and Microsoft Speech Server. 

In general, all versions of the API have been designed such that a software developer can 

write an application to perform speech recognition and synthesis by using a standard set of 

interfaces, accessible from a variety of programming languages. In addition, it is possible for a 

3rd-party company to produce their own Speech Recognition and Text-To-Speech engines or 

adapt existing engines to work with SAPI. In principle, as long as these engines conform to the 

defined interfaces they can be used instead of the Microsoft-supplied engines. 

In general, the Speech API is a freely redistributable component which can be shipped 

with any Windows application that wishes to use speech technology. Many versions (although 

not all) of the speech recognition and synthesis engines are also freely redistributable. 

The Speech API can be viewed as an interface or piece of middleware which sits 

between applications and speech engines (recognition and synthesis). In SAPI versions 1 to 4, 

applications could directly communicate with engines. The API included an abstract interface 

definition which applications and engines conformed to. Applications could also use simplified 

higher-level objects rather than directly call methods on the engines. 

 
model = load_model(D12.h5) 

 
model.compile(loss=keraslosses.categorical_crssentropy,optimizer = keras.optimzers.Adam(), 

metrics = [‘accuracy’]) 

Compile method is used for Configures the model for training.Arguments involved in this 

method are: 

 Optimizer: 

An optimizer is one of the two arguments required for compiling a Keras model. 

Adam is an adaptive learning rate optimization algorithm that's been designed 

specifically for training deep neural networks. ... The algorithms leverages the 

power of adaptive learning rates methods to find individual learning rates for each 

parameter. 

 Loss: 

A loss function (or objective function, or optimization score function) is one of 

the two parameters required to compile a model. Categorical_crossentropy is a 

loss function that is used for single label categorization. This is when only one 

category is applicable for each data point. 

 Metrics: 
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Used to specify different metrics for different outputs of a multi-output model. 
 

 
accumulateWeighted(): 

The function calculates the weighted sum of the input image src and the 

accumulator dst so that dst becomes a running average of a frame sequence. 

 

 
absdiff(): 

This method is used to calculate the per-element absolute difference between two arrays 

or between an array and a scalar. 
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threshold(): 

Thresholding is a technique in OpenCV, which is the assignment of pixel values in 

relation to the threshold value provided. In thresholding, each pixel value is compared with the 

threshold value. If the pixel value is smaller than the threshold, it is set to 0, otherwise, it is set to 

a maximum value (generally 255). 

 
findContours(): 

In OpenCV, finding contours is like finding white object from black background. 
 

 
videoCapture(0): 

Open video file or image file sequence or a capturing device or a IP video stream for video 

capturing. 

 
cvtColor(): 

Used to convert an image from one color space to another. There are more than 150 color- 

space conversion methods available in OpenCV. 
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GaussianBlur(): 

It is image smoothing technique. In Gaussian Blur operation, the image is convolved with 

a Gaussian filter instead of the box filter. The Gaussian filter is a low-pass filter that removes the 

high-frequency components are reduced. 

 

 
Predict_classes(): 

Generate class predictions for the input samples. The input samples are processed batch 

by batch. 

 
putText(): 

putText() method is used to draw a text string on any image. It is the coordinates of the 

bottom-left corner of the text string in the image. 
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Speak(): 

This method pronounces that text whatever included within that method. 
 

 
destroyAllWindows(): 

destroyAllWindows() simply destroys all the windows we created. To destroy any specific 

window, use the function cv2. destroyWindow() where you pass the exact window name. Use the 

function cv2. 
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3.2.1 WORKING OF CODE 
 

 

Figure :3.10 working of code 

 
3.2.2 ENTIRE FLOW OF CNN 

 

 
Figure :3.11 Flow of CNN 
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3.3 DATA PREPARATION: 
 

 
Figure : 3.12 testing and training sets 

 

Figure: 3.13 Testing classes 
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Figure: 3.14 training classes 
 

 
Figure: 3.15 palm gesture 
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Figure: 3.16 Index gesture 
 

 
Figure: 3.17 fist gesture 

 

 
Figure: 3.18 thumb gesture 
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Figure: 3.19 ok gesture 
 

 
Figure: 3.20 palm moved gesture 

 

 
Figure: 3.21 c shaped gesture 
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Figure: 3.22 fist moved gesture 
 

As you seen in figure: 3.14, firstly data is divided into two categories: 
 

 Training set 

 Testing set 

 
Again in those sets, gesture images are classified into ten categories: 

 01_palm 

 02_I 

 03_fist 

 04_fist_moved 

 05_thumb 

 06_index 

 07_ok 

 08_palm_moved 

 09_c 

 10_down 
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CHAPTER – 4 

RESULTS AND DISCUSSION 

 
Here we train our model in the jupyter notebook. In order to train our system. We use 

images which are considered as dataset and those are gathered from google initially install keras 

model and import the libraries like Sequential,Dense,Con2D,Maxpooling2D,Flattenand OpenCV 

to detect gestures. The goal is to detect the gesture and start the training process to model by doing 

steps like Convolution, Max Pooling, Flattening, and full connection. After completion our 

training to model we need another dataset for test model to know our model is performing the 

task given by the user. Both the training and testing of our model is done by CNN. 

Training is done based on epoch. Epoch is nothing but it is a term used in machine learning 

and indicates the number of passes through the entire training dataset the machine learning 

algorithm has completed. If the batch size is the whole training dataset that is batch mode then 

batch size and epoch are equivalent. After completion of training next step is test the model finally 

model is saved with the extension of .h5. Later this .h5 file is deployed into the python code and 

run the system to get the following output. 

 
RESULTS: 

Voice will be generated according to the given gesture and also text is displayed on screen. 
 

 
Figure: 4.1 output for HOW ARE YOU gesture 
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Figure: 4.2 output for HI gesture 
 

 
Figure: 4.3 ouput for WHAT ABOUT YOU gesture 

 

 
Figure: 4.4 ouput for COOL gesture 
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Figure:4.5 output for I AM FINE gesture 
 

 
Figure:4.6 output for OK gesture 

 

 
Figure:4.7 output for I NEED SOME FOOD gesture 
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Figure:4.8 output for FOCUS gesture 
 

 
Figure:4.9 output for I NEED SOME HELP gesture 
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5.1 CONCLUSION 

CHAPTER - 5 

CONCLUSION AND FUTURE SCOPE 

This project outlines the implementation of a system that aims to translate sign language 

(Hand Gestures) into speech (Sound). It provides the most important means for non-verbal 

interaction among people especially for deaf-dumb. 

Gestures are expressive, meaningful body motions involving physical movements of the 

fingers, hands with the intent of conveying meaningful information and interacting with the 

environment. Communication through gestures is an extensively developed technology available 

designed to identify human gesture, position, action and manipulation. Gestures are used more 

and more to facilitate communication with digital applications because of their expressive nature. 

Gesture recognition is very challenging and interesting task in terms of accuracy and 

usefulness in computer vision. We have proposed an algorithm for recognizing the hand gestures 

in a constant background and good lighting conditions. 

The proposed work will help to eliminate the traditional one completely. It only require 

web-camera to capture input image. This would lead to a new generation of human computer 

interaction in which no physical contact with device in needed. Anyone can use the system to 

operate the computer easily, by using gesture command. 

This prototype implements several applications that demonstrate the usefulness, viability 

and flexibility of the system, allowing us to interact with this information via natural hand 

gestures. 

This prototype is useful for dumb, deaf and blind people to communicate with one another 

and with the normal people. The dumb people use their standard sign language which is not easily 

understandable by common people and blind people cannot see their gestures. Outline of this 

system is converts the sign language into voice which is easily understandable by blind and 

normal people. The sign language is translated into some text form, to facilitate the deaf people 

as well. This text is display on screen. 

 
5.2 FUTURE SCOPE 

Gestures are destined to play an increasingly important role in human-computer 

interaction in the future. Area of hand gesture based computer human interaction is very vast. 

Communication through gestures system can be useful in many fields like robotics, computer 
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human interaction and so to make communication through gestures as a offline system for real 

time will be future work to do. 

Hand gesture method could be used in Gaming interface, Robot control, Image controlling 

and scaling. In the future, a high-level semantic analysis will be applied to the current system to 

enhance the recognition capability as efficient for complex human tasks. 
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PROGRAM OUTCOMES (POs) 

 
ENGINEERING GRADUATES WILL BE ABLE TO: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first principles 

of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions component, or software 

to meet the desired needs. 
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PSO1: Design, develop, test and maintain reliable software systems and intelligent 
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1 
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CO1 3 2 1 1 2 3 2 3 2 3 3 2  1 2 
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CO4 2 3 1 3 3 3 2 2 3 3 2 2  2 2 

CO5 3 3 2 2 3 3 2 1 2 1 2 3  3 3 
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ABSTRACT: 

Gesture recognition is the process of understanding and interpreting 

meaningful movements of the hands. It is of great need in designing an efficient 

human-computer interface. The technology has been in study in recent years because 

of its potential for application in user interfaces. Gesture recognition is one of the 

main areas of research for engineers and scientists. It is the natural way of human 

machine interaction. Today the industry is working on different application to make 

interactions more easy, natural and convenient without wearing any extra device. 

There are many key top people in gesture recognition systems who have marketed 

their solution for various issues. 

We have proposed a method for real time Hand Gesture Recognition and 

feature extraction using a web cam. In this approach the image is captured through 

webcam attached to the system. And then according to that gesture voice will be 

produced and also text displayed on the screen. 

Keywords- gesture recognition, web cam. 

 
INTRODUCTION: 

 
Gesture recognitioncan be viewed as a route for computers to comprehend 

human non- verbal communication, along these lines constructing a richer bridge 

among machines and human than text user interfaces or even GUIs (graphical UIs), 

which despite everything limit majority of input to console. Gesture recognition 

empowers human to interface with the machine and collaborate normally with no 
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mechanical gadgets. Recently, hand gesture recognition is for the most part utilized in 

human Computer interactions. They assume an indispensable job in gaming and 

control applications like tele-robotics, 3-D mouse, and virtual reality controlling. 

It is significant for designing touchless interfaces in vehicles. Such 

interfaces permit drivers to concentrate on driving while connecting with different 

controls, e.g., sound and air conditioning, and along thus improve driver's safety 

and comfort. Apart from this, it can also be utilized in applications supporting the 

physicallychallenged community like dumb people. Hand- 

gesture recognition is the essential prerequisite for transformation of gesture based 

communication to speech. 

In general, Gesture recognition should be possible by two significant strategies 

to be specific vision-based approach and Haptic based approach. Here a 

communication system has been created which changes over gesture based 

communication utilized by dumb people into speech. It is done dependent on the 

vision based hand gesture recognition technique. The procedure included in 

recognising the gesture, as per that gesturetext will be shown on the screen and 

showed text is changed over into speech. The primary goal of our project is to 

effortlessly comprehend the gestures given by the dumb people and make them to 

interact with others without any problem. 

RELATED WORK: 
 

Convolution neural system is mainstream because of high recognition rate and 

robustness. Convolution neural network (CNN) is utilized in computervision 

applications like object Recognition, Content-based Image recovery and people 

detection in videos. There are various Variants of CNN proposed by various 

individuals with improved accuracy. Touch less hand gesture recognition systems are 

getting significant in automotive UIs as they improve safety and comfort. Different 

PC vision calculations have utilized colour and depth cameras for hand gesture 

recognition, however vigorous classification of gestures from various subjects 

performed under broadly changing lighting conditions is as yet testing. We propose a 

calculation for drivers' hand gesture recognition from testing depth and intensity data 

utilizing 3D convolution neural networks. Our solution joins data 
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from various spatial scales for the final prediction. It additionally utilizes spatio 

temporal data increase for progressively effective training and to diminish potential 

overfitting. Our technique accomplishes a right classification rate of 77.5% on the 

VIVA challenge dataset [1]. 

A communication system has been proposed which changes over 

communication via gestures utilized by dumb people into speech. It is done dependent 

on the novel hand gesture recognition method. This arrangement approach comprises 

of a hardware module and programming application. In hardware module-The 

Gesture recognition is finished with the assistance of sensor glove which comprises of 

5 accelerometer sensors, a microcontroller and Bluetooth chip which are best situated 

in fingers, Based on the analysis of American Sign Language (ASL) signs. The design 

of glove and the idea of decoding gestures by considering the axis orientation 

regarding gravity and their relating voltage levels are discussed. In Software part- 

- an android application named Speaking gestures have been developed. It  
gets the information 

(letter set/word) by means of Bluetooth, changes over them into content and speaks it 

out. The whole procedure of speech synthesis has been tested and the test outcomes 

showing the letters in order and words have been shown [2]. 

Automatic human gesture recognition from camera pictures is an intriguing 

theme for creating shrewd vision frameworks. In this paper, we propose a 

convolution neural networks (CNN) strategy to perceive hand gestures of human 

task activities from a camera image. To accomplish the robustness performance, 

the skin model and the adjustment of hand gesture and direction are applied to get 

the preparation and testing data for the CNN. Since the light condition genuinely 

influences the skin color, we receive a Gaussian Mixture model (GMM) to train  

the skin model which is utilized to powerfully filter out non-skin shades of a 

picture. The alignment of hand position and direction targets translating and 

rotating the hand picture to an unbiased posture. At that point the adjusted pictures 

are utilized to prepare the CNN. In our investigation, we gave an approval of the 

proposed strategy on perceiving human motions which shows powerful outcomes 

with different hand positions and directions and light conditions. Our exploratory 
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assessment of seven subjects performing seven hand gestures with average 

recognition accuracy around 95.96% shows the feasibility and reliability of the 

proposed strategy [3]. 

In this era, Human-Computer Interaction (HCI) is a fascinating field about 

the interaction between humans and computers. Interacting with computers, human 

Hand Gesture Recognition (HGR) is the most significant way and the  major part  

of HCI. Extracting features and detecting hand gesture from inputted color videos  

is more challenging because of the huge variation in the hands. For resolving this 

issue, this paper introduces an effective HGR system for low-cost color video using 

webcam. In this proposed model, Deep Convolution Neural Network (DCNN) is 

used for extracting efficient hand features to recognize the American Sign Language 

(ASL) using hand gestures. Finally, the Multi-class Support Vector Machine 

(MCSVM) is used for identifying the hand sign, where CNN extracted features are 

used to train up the machine. Distinct person hand gesture is used for validation in 

this paper. The proposed model shows satisfactory performance in terms of 

classification accuracy, i.e., 94.57%. [4] 

Hand gesture recognition system for human-robot interface. Our research aims 

to provide users user-friendly operations in a more intuitive manner. We use the 

stereo camera to capture images as the primary source of information retrieval, and 

adapt Gaussian mixture model (GMM) method as the main method of image analysis. 

The GMM method we applied in this paper is a precise, stable and computationally 

efficient foreground segment method. Our system is mainly with the following three 

steps: take video by camera, obtain user's images based on GMM method, and 

recognize hand gesture. In this paper, we will focus on describing the system's overall 

concepts and GMM method. An experiment result of our prototype will also be 

discussed to show the research potential of our system. [5] 

Hand gesture recognition using Microsoft Kinect sensor. Kinect allows 

capturing dense and three dimensional scans of an object in real time. We propose 

a combination of modelling and learning approach for hand gesture recognition. 

We use Kinect depth feature for background segmentation of hand gesture images 
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captured with Kinect. Image processing techniques are employed to find contour 

of segmented hand images. Then we calculate convex hull and convexity defects 

for this contour. We are using contour area and convexity defects as features for 

classification. We classify the gestures using naïve Bayes classifier. We have 

considered five hand gestures classes i.e. to show using one, two, three, four, and 

five fingers one by one.  We  implemented and tested this algorithm for 15 images 

of each class. [6] 

Hand gesture recognition systems are widely used for Human Computer 

Interaction (HCI) and sign language recognition. The primary requirement of a 

hand gesture based application system is to segment the hand/palm part from the 

other body parts and background in the best possible way. In this paper, we report 

certain techniques for recognizing isolated English alphabets gestures as well as 

continuous alphabet gestures. We present an improved segmentation model based 

on HSV and YCbCr mixed skin-colour space. The classification has been done by 

a 

3 layered Multi-layer Perception Artificial Neural Network (MLP-ANN). 

Problems such as recognition of similar gestures and movement epenthesis seem to 

be handled effectively with the proposed techniques. [7] 

METHODOLOGY: 
 

Hand-gesturerecognition is the essential necessity for change of 

communication via gestures to speech. Gesture recognition should be possible by 

two significant methods in particular vision-based approach and Haptic based 

approach. Here vision based approach is actualized. For this, CNN algorithm was 

utilized where image processing was consequently done. In this algorithm, the 

pictures are caught through webcam and as indicated by that gesture content will be 

shown on the screen. Methodologies are explicit to every single project. Since 

methodology characterizes the arrangement of activities or steps for each period of 

a project life cycle. Deep learning gives different algorithms for Image 

Classification. 

The issue of Image Classification goes this way: Given a lot of pictures that 

are all marked with a solitary class, we are approached to predict these 
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classifications for a novel set of test pictures and measure the accuracy of the 

predictions. There are an assortment of difficulties related with this undertaking, 

including image deformation, imageocclusion, illumination conditions, and 

background clutter and so forth. By what method may we approach composing an 

algorithm that can classify images into particular classifications? Computer Vision 

scientists have concocted adata driven way to deal with explain this. Rather than 

attempting to determine what all of the image categories of interest look like 

directly in code, they give the computer with numerous instances of each image 

class and afterward create learning algorithms that take a look at these examples 

and find out about the visual appearance of each class. At the end of the day, they 

initially gather a training dataset of labelled images, and afterward feed it to the 

computer with the goal for it to get acquainted with the information. The complete 

image classification pipeline can be formalized as follows 

 Our input is a training dataset that consists of N images, each labelled with one 

of K different classes. 

 Then, we use this training set to train a classifier to learn what every one of the 

classes looks like. 

 In the end, we evaluate the quality of the classifier by asking it to predict labels for 

a new set of images that it has never seen before. We will then compare the 

true labels of these images to the ones predicted by the classifier and display 

output along with speech. 
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EXPERIMENTAL RESULTS: 

The following results were obtained on implementation of the proposed system. 

Voice will be generated according to the given gesture and also text is displayed on 

screen. 

 

Fig.9: Output for HI gesture 
 
 
 

 
Fig.10: Output for HOW ARE YOU gesture 

 

 

Fig.11: Output for WHAT ABOUT YOU gesture 
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Fig.12: Output for I AM  FINE  gesture 
 
 
 

 
Fig.13: Output  for  OK gesture 

 
 
 

 
Fig.14: Output for I NEED SOME FOOD gesture 
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Fig.15: Output  for  I NEED  SOME HELP gesture 
 

 

 
Fig.16: Output  for  FOCUS gesture 

 
 

CONCLUSION AND FUTURE SCOPE: 
 

This project outlines the implementation of a system that aims to translate sign 

language (Hand Gestures) into speech (Sound). It provides the most important means 

for non-verbal interaction among people especially for deaf-dumb. Gesture 

recognition is very challenging and interesting task in terms of accuracy and 

usefulness in computer vision. We have proposed an algorithm for recognizing the 

hand gestures in a constant background and good lighting conditions. 

The proposed work will help to eliminate the traditional one completely. It 

only require web-camera to capture input image. This would lead to a new generation 

of human computer interaction in which no physical contact with device in needed. 

Anyone can use the system to operate the computer easily, by using gesture 

command.This prototype implements several applications that demonstrate 
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the usefulness, viability and flexibility of the system, allowing us to interact with 

this information via natural hand gestures. This prototype is useful for dumb, deaf 

and blind people to communicate with one another and with the normal people. The 

dumb people use their standard sign language which is not easily understandable 

by common people and blind people cannot see theirgestures. Outline of this system 

is converts the sign language into voice which is easily understandable by blind 

and normal people. Performance of algorithm can be further improved and made 

system to be available in offline mode. 
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          ABSTRACT 

Flood is the natural disaster that happens in the world wide. Floods may occur due to 

many reasons. Floods are caused due to the water coming from various rivers and 

continuous rainfalls so whenever the water level in the dam increasing of a certain level 

,the water is ejected from the dam without any intimation which affects the people living 

in the flood prone areas .Not only the floods occurs due to the release of water from the 

dams but also the overflow from the manholes can also cause flood which affects the 

people  who are living in that particular area. So the system that we are proposing can be 

implemented to both detection of flood from the dams as well as the over flooding of 

water from sewers. This proposed system acts as an alert to the people. when the water 

level increases from the normal capacity. Sensors are used to identify the level of water 

present in the dams as well as in the sewer pipes. Flood observatory system is a system 

which consists of a Microcontroller Node MCU, Ultrasonic sensor, water level sensor, 

temperature  and humidity sensor ,flow level sensor. So whenever the water level  in the 

dams as well as Sewer pipes increases  beyond the threshold value the system generates 

an alert message  to the remote centers  through an application and a Buzzer siren is  also 

used to alert the people. 

Keywords:Microcontroller,Sensors,application. 
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                                                CHAPTER 1 

 

                 INTRODUCTION 

 
1.1 INTRODUCTION:  

Flood is one of the largest disasters that happens in the world wide. Flood may occur due to 

many reasons. One of the reasons is continuous rainfall and water coming from various 

rivers,lakes.So water coming from various sources are stored in the dams. So dams acts as 

storage in collecting water from different sources. Unexpected release of water from these 

dams causes destruction to people and causes loss of property. And taking about the heavy 

rainfall the continuous rainfall causes the manholes in the  certain location to get over 

flooded making the roads or the streets  messier and sometimes  over flood also makes  the 

street gets staggered by water where the manholes have located. So in this case we study 

about the solution that we provide for both the floods that occurs from the dams and the 

flood that occurs due to the over flooded manholes. 

 

1.2 OBJECTIVES OF THE PROJECT: 

 

 The main objective of the project is to implement a system that acts as an alertness 

system for both the cases. 

 To alert the people who are living in the flood prone areas by sending alert message 

to the flood related remote centres. 

 To save the life of people and avoid destruction and loss of property. 

 To alert the Dam administrator to lift the gates when the water reaches the threshold 

value through a buzzer siren. 

 To send an alert message notification to the remote centres whenever a manhole gets 

over flooded. 

 

1.3 PROBLEM STATEMENT: 

 

Generally when there occurs any flood there are some flood prone areas which usually gets 

affected by it and losses their life and property. And not only that when heavy rainfall 

occurs the manholes also gets over flooded leaving the area with flooded water.The 

proposed method acts as an alertness system which sends alert messages to the remote 
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centres so that they can take the necessary actions in case of flood coming from dams and as 

well as the overflooded manholes. This helps them in prevention of  loss of Human life and 

Property. 
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                                      CHAPTER 2 

 

                                  LITERATURE REVIEW 

 
[1].Flood Control, which may be equally important in semi arid areas, correspond to two 

different reservoir water levels. The first is the limited water level it can be used for flood 

control. There are two approaches proposed by Ruan Yun,Vijay P.Singh,one is multiple 

duration limited water level and second is dynamic limited water level .This paper also 

proposed a dynamic limited water level  for flood control build on conditional probabilities 

of large storms. This means that the annual limited water level for the flood season can be 

modified by the several multiple duration limited water levels such as monthly duration 

limited water levels or weekly duration limited water levels.  

 [2].Flood Forecasting Using Ultrasonic Sensors Flooding is caused by the inadequate 

capacity within the banks of the rivers to contain the high flow brought down from the upper 

catchments due to heavy rainfall. It is also caused by accumulation of water resulting from 

heavy spells of rainfall over areas, which have got poor drainage characteristics. 

[3]. The Internet of Things (IoT) consists of real life objects, communication devices 

attached to sensor networks in order to provide communication and automated actions 

between real world and information world. IoT came into existence because, without human 

interaction, computers were able to access data from objects and devices, but it was aimed 

at, to overcome the limiting factors of human entered data, and to achieve cost, accuracy and 

generality factors. Sensor Network is a key enabler for IoT paradigm. It represents the 

implementation and design function of an Underground Drainage and Manhole Monitoring 

System (UDMS) for IoT applications. The vital considerations of this design are low cost, 

low maintenance, fast deployment, and a high number of sensors, long life-time and high 

quality of service. The proposed model provides a system for monitoring the water level and 

atmospheric temperature and pressure inside a manhole and to check whether a manhole lid 

is open. It also monitors underground installed electric power lines. In real time, UDMS can 

remotely monitor current states of the manholes. 

[4].The new Revolution in Alerting both the remote stations  personnel and users  on real 

time water Level information using the Flood observatory system is an effective and 

efficient technique. Instant alert on water level change using SMS is the most common 

technology that humans are engaged with during working hours and during their leisure 

time. In addition to that the remote station personnel’s are also capable of checking real time 

water level status just by sending a SMS to the Flood Observatory System. The Control 
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System embedded on  the Flooding location will instantly respond the users of the current 

status. 

[5]. Inspired by the literature, this work aimed to detect flood with water sensor with 

different level of measurement with SMS alert. SMS is considered as the most effective way 

to the scenario Malaysia since smart phone has rapidly become the preferred device for most 

Malaysian to remain connected. According to the survey [12], the percentages of Smart 

phone users continue to rise from 68.7% in 2016 to 75.9% in 2017. The increment trend 

shows that the majority of people in Malaysia use mobile phones and it is a good strategy to 

give an early warning to the society using an SMS via mobile phone. 

 

 

 

                                         

 

 

 

 

 

 

 

                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Flood Detecting and Alerting System 

 

Gudlavalleru Engineering College   5 

 
                                       CHAPTER 3 

 

                                    PROPOSED METHOD 

 

3.1 METHODOLOGY: 

 
The project follows the waterfall methodology. The waterfall model is defined as a 

sequential process model with which developments can be mapped on the basis of 

successive phases. The waterfall model is a linear process model that divides development 

processes into successive project phases. In contrast to iterative models, each phase is run 

through only once. The results of each preceding phase are used as assumptions in the 

subsequent phase. The waterfall model is used especially in software development. So here 

initially we discuss about the requirement analysis. The requirement analysis is important to 

know about the project in detailed manner. It help us to analyze the task clearly. Here we are 

providing Software and Hardware requirements. By the requirements gathering it would be 

easy for the system in the design purpose which consists of hardware requirements and 

software requirements. The process of developing a complex product that tightly couples 

hardware devices with high-level software services requires an additional level of planning. 

This method can then be used to plan your own projects and take them to the next level. 

Hardware Requirements: 

1.Water Level Sensor 

2.Ultrasonic Sensor 

3.Flow Level Sensor 

4.Temperature and humidity Sensor 

5.Microcontroller NodeMCU 

 

Software Requirements: 

 
Software-Arduino IDE 

 
The process of developing a complex product that tightly couples hardware devices with 

high-level software services requires an additional level of planning. This method can then 

be used to plan your own projects and take them to the next level. 

Design: 

Design is the creation of a plan or convention for the construction of an object, 

system or measurable human interaction (as in architectural blueprints, engineering 
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drawings, business processes, circuit diagrams and sewing patterns). Design has different 

connotations in different fields (see design disciplines below). In some cases, the direct 

construction of an object (as in pottery, engineering, management, coding, and graphic 

design) is also considered to use design thinking. 

Designing often necessitates considering the aesthetic, functional, economic and 

sociopolitical dimensions of both the design object and design process. It may involve 

considerable research, though, modeling, interactive adjustment, and re-design. Meanwhile, 

diverse kinds of objects may be designed, including graphical user interfaces, products, 

skyscrapers, corporate identities, business processes, and even methods or processes of 

designing. 

Different types of views: 

   1 .Use case view 

   2. Design view 

   3. Implementation view 

   4. Deployment view 

3.1.1 Use case View---use case diagram 

To provide a basis for planning the technical contents of iterations, an architectural 

view called the use-case view is used. There is only one use-case view of the system, which 

illustrates the use cases and scenarios that encompass architecturally significant behavior, 

classes, or technical risks. The use-case view is refined and considered initially in each 

iteration. 

The analysis, design, and implementation activities subsequent to requirements are 

centered on the notion of architecture. The production and validation of that architecture is 

the main focus of the early iterations, especially during the Elaboration phase. Architecture 

is represented by a number of different architectural views, which in their essence are 

extracts illustrating the "architecturally significant" elements of the models. 

The architectural views are documented in a Software Architecture Document. 
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Fig.1:Use case Diagram 

3.1.2 Design View  

You are making design changes; however, there are certain tasks you can perform 

Design view gives you a more detailed view of the structure of the form. You can see the 

header, detail, and footer sections for the form .You cannot see the underlying data while 

more easily in design view than in layout view. You can: 

Add a wider variety of controls to the form, such as labels, images, lines, and rectangles. 

Edit text box control sources in the text boxes themselves, without using the property sheet. 

Resize form sections, such as the form header or the detail section. 

Change certain form properties that cannot changed in layout view (such as default view or 

Allow form view). 

Design view can be expressed in three different diagrams: 

 Class Diagram 

 Sequence Diagram 

 Collaboration Diagram 

 State chart Diagram 

Class diagram 

Class diagram is a type of structure diagram because it describe what must be present in the 

system being modeled since classes are the building block of objects, class diagrams are the 
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building blocks of UML. The various components in a class diagram can represent the 

classes that will actually be programmed, the main objects, or the interactions between 

classes and objects. 

Class diagram consists of: 

 i.Classes 

ii. Attributes 

iii. Operations 

iv. Relationships 

The class shape itself consists of a rectangle with three rows. The top row contains the name 

of the class, the middle row contains the attributes of the class, and the bottom section 

expresses the methods or operations that the class may use. 

 

 

Fig.2 :Class Diagram 

Description: 

In this class diagram we have the classes as sensor, fire sensor, alcohol sensor, eye blink 

sensor. 

Sensor is having attributes as name, range and model type and operations such as sense Data 

and sends Data. 

Micro controller is having attributes as model type, range and operations such as receive 

Data, process Data, send Data, and get size. 
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  3.1.2.2 Interaction Diagrams:  

Interaction diagrams are models that describe how a group of objects collaborate in some 

behavior - typically a single use-case. The diagrams show a number of example objects and 

the messages that are passed between these objects within the use-case. Interaction diagrams 

come in two forms, both present in the UML. The first sequence diagram. In this form 

objects are shown as vertical lines with the messages form is the as horizontal line between 

them. This form was first popularized by Jacobson. The diagram below shows this form in 

its UML notation. The second form of the interaction diagram is the collaboration diagram. 

Here the example objects are shown as icons. Again arrows indicate the messages sent in the 

use case. This time the sequence is indicated by a numbering scheme. Simple collaboration 

diagrams simply number the messages in sequence. More complex schemes use a decimal 

numbering approach to indicate if messages are sent as part of the implementation of 

another message. In addition a letter can be used to show concurrent threads. One of the 

great strengths of an interaction diagram is its simplicity. It is difficult to write much about 

interaction diagrams because they are so simple. They do, however, have weaknesses, the 

principal one is that although they are good at describing behavior: they do not define it. 

They typically do not show all the iteration and control that is needed to give a 

computationally complete description. Various things have been done to try and remedy 

this. Interaction diagrams should be used when you want to look at the behavior of several 

objects within a single use case. They are good at showing the collaborations between the 

objects; they are not so good at precise definition of the behaviour. 

       1. Sequence Diagram 

 The sequence diagram captures the time sequence of the message flow 

from one object to another object. Sequence diagram is used to capture 

the dynamic nature but from a different angle. 

 A sequence diagram in Unified Modeling Language (UML) is a kind of 

interaction diagram that shows how processes operate with one another 

and in what order. It is a construct of a Message Sequence Chart. 

Sequence diagrams are sometimes called event diagrams, event scenarios, 

and timing diagrams. 
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Fig.3 : Sequence Diagram 

2.Collaboration 

The collaboration diagram describes the organization of objects in a system taking 

part in the message flow. A single diagram is not sufficient to describe the dynamic aspect 

of an entire system, so a set of diagrams are used to capture it. 

 

Fig. 4: Collaboration Diagram 

3.1.3 Implementation View --- Component 

The implementation view is one of 3 architectural views of a system. The other architectural 

views are the logical view and use-case view. 

The purpose of the implementation view is to capture the architectural decisions made for the 

implementation. Typically, the implementation view contains an enumeration of all subsystems 

in the implementation model. 



Flood Detecting and Alerting System 

 

Gudlavalleru Engineering College   11 

Component diagrams illustrating how subsystems are organized in layers and hierarchies

 Illustrations of import dependencies between subsystems the implementation view is 

useful for: Assigning implementation work to individuals and teams, or subcontractors assessing 

the amount of code to be developed, modified, or deleted reasoning large-scale reuse. 

 

3.1.3.1 Component Diagram:  

Component diagrams are different in terms of nature and behavior. Component 

diagrams are used to model the physical aspects of a system. 

Component diagrams are used to visualize the organization and relationships among 

components in a system. These diagrams are also used to make executable system. 

Component diagram is a special kind of diagram in UML. The purpose is also different from 

all other diagrams discussed so far.  

It does not describe the functionality of the system built describes the components used to 

make those functionalities. 

Thus from that point of view, component diagrams are used to visualize the physical 

components in a system. These components are libraries, packages, files, etc. 

Component diagrams can also be described as a static implementation view of a system. 

Static implementation represents the organization of the components at a particular moment. 

A single component diagram cannot represent the entire system but a collection of diagrams 

is used to represent the whole. 

The purpose of the component diagram can be summarized as − 

 Visualize the components of a system. 

 Construct executable by using forward and reverse engineering. 

Describe the organization and relationships of the components 
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Fig.5: Component Diagram 

DESCRIPTION: 

 Here, we will be having five major components that are microcontroller and 

Temperature and Humidity sensor, Flow level sensor, Water Level sensor, ultrasonic 

sensor. 

 Individual sensors sense the data and send the received data to the microcontroller for 

further process. 

3.1.4 Deployment View 

In the context of the Unified Modeling Language (UML), a deployment diagram falls under 

the structural diagramming family because it describes an aspect of the system itself. In this 

case, the deployment diagram describes the physical deployment of information generated 

by the software program on hardware components. The information that the software 

generates is called an artifact. This shouldn't be confused with the use of the term in other 

modeling approaches like BPMN. 

. Deployment diagrams could describe architecture at specification level (also called type 

level) or at instance level (similar to class diagrams and object diagrams). 

Specification level deployment diagram shows some overview of deployment of artifacts to 

deployment targets, without referencing specific instances of artifacts or nodes. Instance 
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level deployment diagram shows deployment of instances of artifacts to specific instances of 

deployment targets. 

 

Fig. 6: Deployment Diagram 

DESCRIPTION: 

 Here, the system is released. 

 And it sends the notification to the corresponding mobile number. 

3.3.7 DATA FLOW DIAGRAMS 

A data-flow diagram (DFD) is a way of representing a flow of a data of a process or a 

system (usually an information system) The DFD also provides information about the 

outputs and inputs of each entity and the process itself. 

Level 0 dfd: 

                                                    Fig.7:Level 0 dfd 

 

Level 1 dfd: 
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Fig.8:Level1dfd 

 

Level 2 dfd: 

 

Fig.9:Level2 dfd 

 

 

 
3.2 IMPLEMENTATION: 

 

The implementation of the system  is as follows. 

The System architecture diagram is shown in the diagram below. 



Flood Detecting and Alerting System 

 

Gudlavalleru Engineering College   15 

 
                           Fig .10:System architecture Diagram. 

 

1. Hardware Description: 

  a. MicrocontrollerNodeMCU: 

The NodeMCU (Node Microcontroller Unit) is an open source software and hardware 

development environment that is built around a very inexpensive System-on-a-Chip (SoC) 

called the ESP8266.NodeMCU is an Eula based firmware for the ESP8266 WiFi SOC from 

Espressif. The firmware is based on the Espressif NON-OS SDK and uses a file system 

based on spiffs. 

 
Fig.11:shows the image for MicrocontrollerNodeMCU 

 

b.WaterLevel Sensor: 

 

Level sensors detect the level of liquids and other fluids and fluidized solids. The level 

measurement can be either continuous or point values. Continuous level sensors measure 

level within a specified range and determine the exact amount of substance in a certain 

place, while point-level sensors only indicate whether the substance is above or below the 

sensing point.  Generally the latter detect levels that are excessively high or low. Figure 

shows the image for water level sensor. 
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Fig.12:shows the image for WaterLevel Sensor 

 

c. Ultrasonic Sensor: 

 

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact measurement 

function, the ranging accuracy can reach to 3mm. The modules includes ultrasonic 

transmitters, receiver and control circuit. The basic principle of work Using IO trigger for at 

least 10us high level signal. The Module automatically sends eight 40 kHz and detect 

whether there is pulse signal back. IF the signal back, through high level , time of high 

output IO duration is the time from sending ultrasonic returning. Test distance = (high level 

time× velocity of sound (340M/S)2. 

. 

 
Fig: 13: shows the image for Ultrasonic sensor 

 

d.Temperature and Humidity sensor: 

The DHT11 is a basic, ultra low-cost digital temperature and humidity sensor. It uses a 

capacitive humidity sensor and a thermistor to measure the surrounding air, and spits out a 

digital signal on the data pin (no analog input pins needed). Its fairly simple to use, but 

requires careful timing to grab data. 
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Fig: 14: shows the image forTemperature and Humidity sensor 

 

e.FlowLevel sensor: 

There are many types of flow level sensors. But among them we use water flow sensor 

Water flow sensor consists of a plastic valve from which water can pass. A water rotor 

along with a hall effect sensor is present the sense and measure the water flow. 

When water flows through the valve it rotates the rotor. By this, the change can be observed 

in the speed of the motor. 

 
Fig: 15: shows the image forFlowLevel sensor 
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Install Drivers for   Windows: 

 
firstly open the Arduino IDE. 

Go to files and click on the preference in the Arduino IDE 

 

Fig: 16: shows the image of installing Drivers in Windows. 

 

copy the below code in the Additional boards Manager 

 

http://arduino.esp8266.com/stable/package_esp8266com_index.json 

 

click OK to close the preference Tab. 
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Fig: 17: shows the image forArduinoSytem. 

 

 

After completing the above steps , go to Tools and board, and then select board Manager. 

 

Fig: 18: shows the image forBoard Managers in Arduino. 

 

Integrated Development Environment (IDE): 

http://1.bp.blogspot.com/-u-opNqS4BiI/VnPuR5Pc5uI/AAAAAAAAAuU/wGg5PkYGE3M/s1600/board+manager.png
http://1.bp.blogspot.com/-njmbyb_yr_U/VnPuv7WAjRI/AAAAAAAAAus/nj0gR7SyFuE/s1600/board+manager+open.PNG
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Different menus with variety of options are available in Arduino IDE which makes it easy to 

use. Few important and most frequently used icons are discussed as under. 

 

Fig. 19: IDE Window 

 Compile: 

Before program “code” can be sent to the board, it first needs to be converted 

into instructions that the board understands. This process is called compiling. 

 Stop: 

This stops the compilation process. 

 Create new Sketch: 

This opens a new window to create a new sketch. 

 Open Existing Sketch: 

This loads a sketch from a file on computer. 

 Save Sketch: 

This saves the changes to the working sketch. 

 Upload to Board: 

This compiles the code and then transmits it over the USB cable to board. 

 Serial Monitor: 

This is used to receive data from external devices through USB cable /DB9 

connector. 

 Tab Button: 

This lets you to create multiple files in sketch. This is for more advanced 

programming that is not a part of this course. 
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 Sketch Editor: 

This is where the sketches are written. 

 Text Console: 

This shows what the IDE is currently doing and error messages are also 

displayed her. 

 

INSTALLING ARDUINO 

 

 

Fig. 20: Serial monitor 
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                            Fig. 21: Checking components 

 

 

 

                          Fig. 22: Installation folder path 
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                                    Fig. 23: Extracting files 

 

 

 

                         Fig. 24: Installation completed 
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Fig. 25: Arduino IDE startup 

 

 

 

 

 

How to Upload a Sketch: 

The Ardunio IDE consists of few example sketches which can be uploaded to Ardunio 

board by using following steps: 

1. Double-click the Ardunio application. 

2. Open the LED blink example sketch: File > Examples > 1.Basics > Blink 

3. Select Ardunio Uno under the Tools > Board menu. 

4. Select serial port (if not aware of exact port, disconnect the UNO and the entry that 

disappears is the right one.) 

5. Click the Upload button. 

6. After the message “Done uploading” appears, the LED on Ardunio will start blinking 

once a second. 

Each sketch of Ardunio IDE must contain at least two functions. 

 setup (): 

This function is called once when the program starts. 
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 loop (): 

This function is called repetitively over and over again. 

 

 

                                        Fig. 26: Function of setup and loop 

 

 

Serial Monitor: 

The Ardunio IDE has a feature that can be of a great help in debugging sketches or 

controlling Ardunio from your computer's keyboard. It displays serial data being sent from 

Ardunionano (USB or serial board). 

Configuration of Serial Monitor 

1. Connect Ardunio UNO board by USB to your computer to activate the Serial Monitor. 

2. To get familiar with using the Serial Monitor, Write the following Sketch into a blank 

Ardunio IDE window. 

3. Then verify it and if it's OK, Upload it. 

4. Click on Serial Monitor icon at right corner 

5. A pop up in a new window 

6. Look at the Serial Monitor window. 

 The small upper box is where you can type in characters (hit or click "Send") 
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 The larger area (Corner can be dragged to enlarge) is where characters sent From 

Ardunio will be displayed. 

 At the bottom are two pull-downs: 

o One sets the "line ending" that will be sent to Ardunio when you or click 

Send 

o The other sets the Baud Rate (9600) for communications. (If this does not 

match the value set up in your sketch in Setup, characters will be 

unreadable). 

 SETUP: 

In Setup you need to begin Serial Communications and set the Baud Rate (speed) 

that data will be transferred at. That looks like this: 

Serial.begin (9600); // set up Serial library at 9600 bps 

 LOOP: 

Here we can use following commands to send data serially & configure it to the 

Serial Monitor. 

Examples: 

o serial.availabe(): 

This command is use to get the number of bytes (characters) available 

for reading from the serial port. 

o serial.print(data): 

This command is used to print data to the serial port as human-

readable ASCII text. 

 

o serial.read(): 

This command is used to reads incoming serial data. 

4.4 Sample sketch: 

/* 

* Hello World! 

* This is the Hello World! For Ardunio. 

* It shows how to send data to the computer 

*/ 

void setup () // run once, when the sketch starts 
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{ 

Serial.begin(9600); // set up Serial library at 9600 bps 

} 

void loop () // run over and over again 

{ 

Serial.println("Hello world!"); // prints hello continuously 

delay (1000); } 

Output: 

 

Fig. 27: Serial monitor 

 

 

 

 

3.3 DATA PREPARATION: 

 

IoT data is an effective, but its benefits can only be realised with a proper data preparation 

strategy in place. Organisations must equip their team with data preparation platforms that 

can handle the volume and complexity of IoT data, as well as understand how this data can 

and will be joined with other sources across the organisation. Sensor data becomes the key 

to innovation, not an impediment to it. 

 So the respective sensors take their data and process them into the Microcontroller and 

there the Program checks for the threshold value. Here we write program in C language. 

Here is a picture of how the code is dumped into the Microcontroller. 

 

#include <ESP8266WiFi.h> 

#include <FirebaseArduino.h> 

#include <ArduinoJson.h> 
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#define FIREBASE_HOST "efd-d83e0.firebaseio.com" 

const char* ssid     = "flood"; 

const char* password = "flood5"; 

#include <Adafruit_ADT7410.h> 

#include <DHT.h> 

#include <DHT_U.h> // including the library of DHT11 temperature and humidity sensor 

#define DHTTYPE DHT11// DHT 11 

#define PULSE_PIN D2 

#define watersensor A0  

const int trigP = 2;  //D4 Or GPIO-2 of nodemcu 

const int echoP = 0;//D3 Or GPIO-0 of nodemcu 

const int dht_dpin=5; 

DHT dht(dht_dpin, DHTTYPE); 

long duration; 

int distance; 

const int buzzer= 13; 

volatile long pulseCount=0; 

float calibrationFactor = 4.5; 

float flowRate; 

unsigned int flowMilliLitres; 

unsigned long totalMilliLitres; 

float totalLitres; 

unsigned long oldTime; 

const float p1=4.428; 

const float p2=16.17; 

const float p3=15.35; 

const float p4=7.229; 

const float p5=11.59; 

void ICACHE_RAM_ATTR pulseCounter() 

{ 

  pulseCount++; 

} 

void setup(void) 

{  
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  dht.begin(); 

  pulseCount        = 0; 

  flowRate          = 0.0; 

  oldTime           = 0;  

  pinMode(PULSE_PIN, INPUT); 

  pinMode(watersensor, INPUT); 

  pinMode(trigP, OUTPUT);  // Sets the trigPin as an Output 

  pinMode(echoP, INPUT); // Sets the echoPin as an Input 

  pinMode(buzzer, OUTPUT); 

  attachInterrupt(PULSE_PIN, pulseCounter, FALLING); 

  Serial.begin(9600); 

  Serial.print("Connecting to "); 

  Serial.println(ssid); 

  WiFi.begin(ssid, password); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(5000); 

    Serial.print(".");   //progress with dots until the wifi is connected 

  } 

  Serial.println(""); 

  Serial.println("WiFi Connected!"); 

  Firebase.begin(FIREBASE_HOST);  

  delay(700); 

} 

void loop() { 

    int c=0; 

    int a=analogRead(watersensor); 

    float b=(a-641.1)/83.3; 

    float w=(p1*pow(b,4)+p2*pow(b,3)+p3*pow(b,2)+p4*b+p5); 

    Serial.print(w); 

    Serial.print('\n'); 

    float h = dht.readHumidity(); 

    float t = dht.readTemperature();          

    Serial.print("Current humidity = "); 

    Serial.print(h); 
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    Serial.print("%  "); 

    Serial.print("temperature = "); 

    Serial.print(t);  

    Serial.println("C  "); 

    digitalWrite(trigP, LOW);   // Makes trigPin low 

    delayMicroseconds(2);       // 2 micro second delay  

    digitalWrite(trigP, HIGH);  // tigPin high 

    delayMicroseconds(10);      // trigPin high for 10 micro seconds 

    digitalWrite(trigP, LOW);   // trigPin low 

    duration = pulseIn(echoP, HIGH);   //Read echo pin, time in microseconds 

    distance= duration*0.034/2; //Calculating actual/real distance 

    Serial.print("Distance = ");        //Output distance on arduino serial monitor  

    Serial.println(distance); 

    if((millis() - oldTime) > 1000)    // Only process counters once per second 

    { 

      detachInterrupt(PULSE_PIN); 

      flowRate = ((1000.0 / (millis() - oldTime)) * pulseCount) / calibrationFactor; 

      oldTime = millis(); 

      unsigned int frac;    

      Serial.print("flowrate: "); 

      Serial.print(int(flowRate));  // Print the integer part of the variable 

      Serial.print(".");             // Print the decimal point 

      frac = (flowRate - int(flowRate)) * 10; 

      Serial.print(frac, DEC) ;      // Print the fractional part of the variable 

      Serial.print("L/min"); 

      Serial.print('\n'); 

      pulseCount = 0; 

      attachInterrupt(PULSE_PIN, pulseCounter, FALLING); 

    } 

    if(distance>20&&flowrate>100&&temp<20&&humidity>70&&w>10) 

    { 

      digitalWrite(buzzer, HIGH); 

      delay(200); 

      digitalWrite(buzzer, LOW); 
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      delay(200); 

    } 

    delay(800); 

} 

Fig. 28: code  
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                                           CHAPTER 4 

 

                             RESULTS AND DISCUSSION 

 
After connecting the sensors and microcontroller  the system is as follows 

 

 
 
 

                                 Fig. 29:Flood Alert System 

 
 

 

 

Fig .30: Reading in the application from the sensors by using the firebase. 
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The Gui of the application  is as follows:   
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                                             Fig .31: Gui of the application 

 

Whenever the values of the sensors exceed the threshold value an alert message is 

generated. The alert message generation is shown below. 

 

 
 

 
 

Fig .32 : Displaying  alert messages in case on both flood occurrence in dams and 

manhole. 
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CHAPTER 5 

 

CONCLUSION AND FUTURE SCOPE 

 
5.1 CONCLUSION: 

 

      So by the Flood detecting and alerting System we are able to generate the alert through 

application and warn the remote locations about flood occurrence. This System is 

implemented in such a way that it works in both the conditions of detecting the occurrence 

of flood in dams as well as the overflow of water in the manholes. It generates alertness to 

the remote locations that there will be an occurrence of flood basing upon the conditions. By 

sending the alert messages the respective supervisiors or the authorities will able to take the 

necessary actions. 

 

5.2 FUTURE SCOPE: 

 

The future scope of the work is the flood alert information‘s can be displayed on LED 

display boards for road users and for safety reasons could be placed at strategic locations. 

Such information’s should be in real time and transmitted wirelessly from the measured 

locations. A possible means of power supply for the sensors and centralized control unit is 

via solar cells. The Flood Observatory System will be easy to install and maintained if it is 

powered by solar cells. The use of solar energy will also provide cheaper source of power to 

the entire system to operate especially if the system is placed in a remote location. For 

sustainability the circuits and control unit should be designed to consume minimum power 

during operation. 
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Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
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9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps.
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         PROJECT PROFORMA 

 

 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

Note: Tick Appropriate category 
 

 
 

Project Outcomes 

Course Outcome 

(CO1) 

Identify and analyze the problem statement using prior 

technical knowledge in the domain of interest. 

Course Outcome 

(CO2) 

Design and develop engineering solutions to complex 

problems by employing systematic approach. 

Course Outcome 

(CO3) 

Examine ethical, environmental, legal and security issues 

during project implementation. 

Course Outcome 

(CO4) 

Prepare and present technical reports by utilizing different 

visualization tools and evaluation metrics. 

 

 

 

 

Mapping Table 
 

CS1537 : MAIN PROJECT 

 
Course 

Outcomes 

Program Outcomes and Program Specific Outcome 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

 PSO 

1 

PSO 

2 

CO1 3 3 3   3  2 2 2    1 1 

CO2 3 3 3 3 3   2 2 2  1  3 3 

CO3 2 2 3   3 3 2 2 2 2   3      2 

CO4 2  1  3    1 3 2   2 2 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 

based on level of mapping as follows: 

 

1-Slightly (Low) mapped  2-Moderately (Medium) mapped   3-Substantially (High) mapped.
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ABSTRACT 

 
Flood is the natural disaster that happens in the world wide. Floods may occur due to many 

reasons. Floods are caused due to the water coming from various rivers and continuous 

rainfalls so whenever the water level in the dam increasing of a certain level ,the water is 

ejected from the dam without any intimation which affects the people living in the flood 

prone areas .Not only the floods occurs due to the release of water from the dams but also the 

overflow of water from the manholes can also cause flood which affects the people who are 

living in that particular area. So the system that we are proposing can be implemented to both 

detection of flood from the dams as well as the over flooding of water from sewers. Sensors 

are used to identify the data from their respective parameters in the dams as well as in the 

sewer pipes .Flood detecting and alerting system is a frame work which comprises of 

Microcontroller Node MCU, Ultrasonic sensor, water level sensor, temperature and humidity 

sensor, flow level sensor. So whenever the water level in the dams as well as in Sewer pipes 

increases beyond the threshold value the system generates an alert message to the remote 

centres through an application and a Buzzer alarm is additionally used to caution the 

individuals. 

Keywords: Microcontroller, sensors, Application. 

 

  

INTRODUCTION 

 
A flood is an overflow of water on normally dry ground. This is most commonly due 

to a dam break or a heavy rainfall. The water originating from various sources like

mailto:kalyanapusrinivascse@gmail.com5
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continuous rainfall are stored in dams. So dams acts as storage in collecting water from 

different sources. Unexpected release of water from these dams causes destruction to people 

and causes loss of property. Also the heavy rainfall causes the manholes in the certain location 

to get over flooded making the roads or the streets dirty. And sometimes over flood also makes 

the streets congested by water where the manholes have located which also causes danger to 

the people. So for the cases like these we discuss about the solution that we provide for both 

the floods that occurs from the dams and the flood that occurs due to the over flooded 

manholes. 

LITERATURE REVIEW 

 
[1] Flood control, which may be equally important in semi-arid areas, correspond to 

two different reservoir water levels. The first is the limited water level it can be used for 

flood control. There are two approaches are proposed by Ruan Yun, Vijay P. Singh ,one is 

multiple duration limited water level and second is dynamic limited water level. This paper 

also proposed a dynamic limited water level for flood control build on conditional 

probabilities of large storms. This means that the annual limited water level for the flood 

season can be modified by the several multiple duration limited water levels such as 

monthly duration limited water levels or weekly duration limited water levels. 

[2] Flood Forecasting Using Ultrasonic Sensors Flooding is caused by the inadequate 

capacity within the banks of the rivers to contain the high flow brought down from the upper 

catchments due to heavy rainfall. It is also caused by accumulation of water resulting from 

heavy spells of rainfall over areas, which have got poor drainage characteristics. 

[3] The Internet of Things (IoT) consists of real life objects, communication devices attached 

to sensor networks in order to provide communication and automated actions between real 

world and information world. IoT came into existence because, without human interaction, 

computers were able to access data from objects and devices, but it was aimed at, to 

overcome the limiting factors of human entered data, and to achieve cost, accuracy and 

generality factors. Sensor Network is a key enabler for IoT paradigm. It represents the 

implementation and design function of an Underground Drainage and Manhole Monitoring 

System (UDMS) for IoT applications. The vital considerations of this design are low cost, 

low maintenance, fast deployment, and a high number of sensors, long life-time and high 

quality of service. The proposed model provides a system for monitoring the water level and 

atmospheric temperature and pressure inside a manhole and to check whether a manhole l
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open. It also monitors underground installed electric power lines. In real time, UDMS can 

remotely monitor current states of the manholes. 

[5]. Inspired by the literature, this work aimed to detect flood with water sensor with 

different level of measurement with SMS alert. SMS is considered as the most effective way 

to the scenario Malaysia since smart phone has rapidly become the preferred device for most 

Malaysian to remain connected. According to the survey, the percentages of Smart phone 

users continue to rise from 68.7% in 2016 to 75.9% in 2017. The increment trend shows that 

the majority of people in Malaysia use mobile phones and it is a good strategy to give an 

early warning to the society using an SMS via mobile phone. 

METHODOLOGY 

 
The principle idea of the proposed work is to alert the individuals from flood which 

are caused without any intimation. This system can also be implemented in the problem of 

over flooded manholes. So whenever there is a continuous rainfall or due to any other 

condition the manholes gets over flooded this system can be used. So this system generates 

an alert message whenever the water level gets exceeded by threshold value. This system 

when kept in a dam alerts the dam controller and alerts the people. In case of over flooded 

manholes it alerts the respective supervisors or municipal authorities. 

 

 

 

 

 

Fig 1: System Architecture Diagram. 

 

 

 

HARDWARE DESCRIPTION 

 
Microcontroller NodeMCU 
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The NodeMCU (Node Microcontroller Unit) is an open source software and hardware 

development environment that is built around a very inexpensive System-on-a-Chip (SoC) 

called the ESP8266.The program that is written is dumped into the Microcontroller and all 

the sensors are connected to it. Thereby it checks the conditions by the program that is  

written .Basing upon the conditions it generates an alert by interfacing with the application 

through fire base. Figure 2 shows the image of Microcontroller NodeMCU. 

 

 
Fig 2: Microcontroller NodeMCU 

 
Water Level Sensor 

 
Water Level Sensors are used to detect the level of substances that can flow. Such substances 

include liquids, slurries, granular material and powders. Level measurements can be done 

inside containers or it can be the level of a river or lake. The level measurement can be either 

continuous or point values. Continuous level sensors measure level within a specified range 

and determine the exact amount of substance in a certain place, while point-level sensors only 

indicate whether the substance is above or below the sensing point. Generally the latter  

detect levels that are excessively high or low. Figure 3 shows the image for water level 

sensor. 

 

 
Fig 3 : Water Level Sensor 

 
Ultrasonic Sensor 
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An ultrasonic sensor is an instrument that measures the distance to an object using ultrasonic 

sound waves. An ultrasonic sensor uses a transducer to send and receive ultrasonic pulses that 

relay back information about an object‟s proximity. Ultrasonic ranging module HC - SR04 

provides 2cm - 400cm non-contact measurement function, the ranging accuracy can reach to 

3mm. The modules includes ultrasonic transmitters, receiver and control circuit. The basic 

principle of work Using IO trigger for at least 10us high level signal. The Module 

automatically sends eight 40 kHz and detect whether there is pulse signal back. IF the signal 

back, through high level , time of high output IO duration is the time from sending ultrasonic 

returning. Test distance = (high level time× velocity of sound (340M/S) / 2. Figure 4 shows 

the image for Ultrasonic sensor. The test distance is used to know about the about how much 

distance that is in between the system and water and therefore helps in understanding how 

much speed the water is coming towards the dam. Figure 4 shows the image of Ultrasonic 

sensor. 

 

 
Fig 4: Ultrasonic sensor 

 

Temperature and Humidity sensor 

 
The DHT11 is a basic, ultra low-cost digital temperature and humidity sensor. It uses a 

capacitive humidity sensor and a thermostat to measure the surrounding air, and spits out a 

digital signal on the data pin (no analog input pins needed). It is fairly simple to use, but 

requires careful timing to grab data).Figure 5 shows the image of Temperature and humidity 

sensor (DHT11). 

 

 
Fig 5: Temperature and Humidity sensor 

 

Flow Level sensor 
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There are many types of flow level sensors. But among them we use water flow sensor Water 

flow sensor consists of a plastic valve from which water can pass. A water rotor along with a 

hall Effect sensor is present to sense and measure the water flow. When water flows through 

the valve it rotates the rotor. By this, the change can be observed in the speed of the motor. 

 
 

 

 
Fig 6: shows the image for Flow Level sensor 

 

 

 

SOFTWARE DESCRIPTION 

 
The Arduino Integrated Development Environment  (IDE) is  a cross-platform application 

(for Windows, MacOS, Linux) that is written in functions from C and C++. It is used to write 

and upload programs to Arduino compatible boards, but also, with the help of 3rd party cores, 

other vendor development boards. It includes a code editor with features such as syntax 

highlighting, brace matching, and automatic indentation, and is also capable of compiling and 

uploading programs to the board with a single click. The Arduino IDE comes with a software 

library called "Wiring" from the original Wiring project. A program or code written for 

Arduino is called a sketch. Users only need define two functions to make a runnable cyclic 

executive program 

 

 

 

 

 

 

 

 
 

 

EXPERIMENTAL RESULTS 



Alochana Chakra Journal ISSN NO:2231-3990 

Volume IX, Issue V, May/2020 Page No:7571 

 

 

After connecting the sensors and microcontroller the system is as follows 

 

 
Fig 7: Shows the image the flood alert system. 

 
From NodeMCU the sensor values are retrieved and sent to Google firebase which acts 

as medium in between the NodeMCU and the application. 

 



Alochana Chakra Journal ISSN NO:2231-3990 

Volume IX, Issue V, May/2020 Page No:7572 

 

 

For the transmission of the message from here we developed an application using the 

MIT app Inventor .The graphical user interface of the application is displayed below. 

 

 
Fig 8: Shows the GUI of the application 

 

 
Fig 9: Showing the readings of the sensors 
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Whenever the values of the sensors exceed the threshold value an alert message is 

generated. The alert message generation is shown below. The alert message is send to the 

respective supervisors. In the below figures the alert messages is generated is shown in 

both cases. In case of flood occurrence in dams and overflow of sewage manholes. 

 

 
Fig 10:Alert notification in case of flood occurrenc 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 11:Alert notification in case of water overflow in manhole 
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CONCLUSION AND FUTURE SCOPE 

 

So by the Flood alert Management System we are able to generate the alert through 

application and warn the remote locations about flood occurrence. This System is 

implemented in such a way that it works in both the conditions of detecting the occurrence of 

flood in dams as well as the overflow of water in the manholes. It generates alertness to the 

remote locations that there will be an occurrence of flood basing upon the conditions. By 

sending the alert messages the respective supervisors or the authorities will able to take the 

necessary actions. 

The future scope of the work is the flood alert informations can be displayed on LED display 

boards for road users and for safety reasons could be placed at strategic locations. A possible 

means of power supply for the sensors and centralized control unit is via solar cells. The 

Flood alerting System will be easy to install and maintained if it is powered by solar cells. 

The use of solar energy will also provide cheaper source of power to the entire system to 

operate especially if the system is placed in a remote location.
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ABSTRACT 

 

A Personal Digital Assistant is a software agent that can perform tasks or services 

for an individual. Sometimes the term "chatbot" is used to refer to virtual assistants 

generally or specifically those accessed by online chat. 

 

As of 2017, the capabilities and usage of virtual assistants are expanding rapidly, with 

new products entering the market. An online poll in May 2017 found the most widely  

used in the US were Apple's Siri (34%), Google Assistant (19%), Amazon Alexa (6%), 

and Microsoft Cortana (4%). Apple and Google have large installed bases of users on 

smartphones. Microsoft has a large installed base of Windows-based personal computers, 

smartphones and smart speakers. Alexa has a large install base for smart speakers. 

 

As we have known many personal assistants like cortana, siri, alexa etc., but we haven’t 

listen any personal assistant for linux kernel based systems. So we are implementing a 

personal assistant for linux based systems. 

 

Index Terms – Artificial Intelligence, Speech recognition, Mail automation. 
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CHAPTER 1 

INTRODUCTION 

 

 INTRODUCTION 

 

Personal Digital Assistant: 

A Personal Digital Assistant is a software agent that can perform tasks or services for an individual. 

Sometimes the term "chatbot" is used to refer to virtual assistants generally or specifically those 

accessed by online chat (or in some cases online chat programs that are for entertainment and not useful 

purposes). 

As of 2017, the capabilities and usage of virtual assistants are expand in grapidly, with new 

products entering the market. An online poll in May 2017 found the most widely used in the US were 

Apple's Siri(34%), Google Assistant(19%), Amazon Alexa(6%), and Microsoft Cortana (4%). Apple 

and Google have large installed bases of users on smartphones. Microsoft has a large installed base of 

Windows-based personal computers, smartphones and smart speakers. Alexa has a large install base 

for smart speakers. 

The first tool enabled to perform digital speech recognition was the IBM Shoebox, presented to the 

general public during the 1962 Seattle World's Fair after its initial market launch in 1961. This early 

computer, developed almost 20 years before the introduction of the first IBM Personal Computer in 

1981, was able to recognize 16 spoken words and the digits 0 to 9. The next milestone in the 

development of voice recognition technology was achieved in the 1970s at the Carnegie Mellon 

University in Pittsburgh, Pennsylvania with substantial support of the United States Department of 

Defence and its DARPA agency. Their tool "Harpy" mastered about 1000 words, the vocabulary of a 

three-year-old. About ten years later the same group of scientists developed a system that could analyse 

not only individual words but entire word sequences enabled by a Hidden Markov Model. Thus, the 

earliest virtual assistants, which applied speech recognition software were automated attendant and 

medical digital dictation software. In the 1990s digital speech recognition technology became a feature 

of the personal computer with Microsoft, IBM, Philips and Lernout & Hauspie fighting for customers. 

Much later the market launch of the first smartphone IBM Simon in 1994 laid the foundation for smart 

virtual assistants as we know them today. The first modern digital virtual assistant installed on a 

smartphone was Siri, which was introduced as a feature of the iPhone 4S on October 4, 2011. Apple 
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Inc. developed Siri following the 2010 acquisition of Siri Inc., a spin-off of SRI International, which 

is a research institute financed by DARPA and the United States Department of Defense 

Artificial Intelligence: 

Artificial intelligence (AI, also machine intelligence, MI) is intelligence demonstrated by 

machines, in contrast to the natural intelligence (NI) displayed by humans and other animals. In 

computer science AI research is defined as the study of "intelligent agents": any device that perceives 

its environment and takes actions that maximize its chance of successfully achieving its goals. 

Colloquially, the term "artificial intelligence" is applied when a machine mimics "cognitive" functions 

that humans associate with other human minds, such as "learning" and "problem solving". 

The scope of AI is disputed: as machines become increasingly capable, tasks considered as 

requiring "intelligence" are often removed from the definition, a phenomenon known as the AI effect, 

leading to the quip, "AI is whatever hasn't been done yet. "For instance, optical character recognition 

is frequently excluded from "artificial intelligence", having become a routine technology. Capabilities 

generally classified as AI as of 2017 include successfully understanding human speech, competing at 

the highest level in strategic game systems (such as chess and Go), autonomous cars, intelligent routing 

in content delivery network and military simulations. 

Artificial intelligence was founded as an academic discipline in 1956, and in the years since has 

experienced several waves of optimism, followed by disappointment and the loss of funding (known 

as an "AI winter"), followed by new approaches, success and renewed funding. For most of its history, 

AI research has been divided into subfields that often fail to communicate with each other. Thesesub- 

fields are based on technical considerations, such as particular goals (e.g. "robotics" or “machine 

learning”), the use of particular tools (“logic” or “neural networks”), or deep philosophical differences. 

Subfields have also been based on social factors (particular institutions or the work of particular 

researchers). 

The traditional problems (or goals) of AI research include reasoning, knowledge representation, 

planning, learning, natural language processing, perception and the ability to move and manipulate 

objects. General intelligence is among the field's long-term goals. Approaches include statistical 

methods, computational intelligence, and traditional symbolic AI. Many tools are used in AI, including 

versions of search and mathematical optimization, neural networks and methods based on statistics, 

probability and economics. The AI field draws upon computer science, mathematics, psychology, 

linguistics, philosophy and many others. 
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The field was founded on the claim that human intelligence "can be so precisely described that a 

machine can be made to simulate it". This raises philosophical arguments about the nature of the mind 

and the ethics of creating artificial beings endowed with human-like intelligence, issues which have 

been explored by myth, fiction and philosophy since antiquity. Some people also consider AI to be a 

danger to humanity if it progresses unabatedly. Others believe that AI, unlike previous technological 

revolutions, will create a risk of mass unemployment. 

In the twenty-first century, AI techniques have experienced a resurgence following concurrent 

advances in computer power, large amounts of data, and theoretical understanding and AI techniques 

have become an essential part of the technology industry, helping to solve many challenging problems 

in computer science. 

 OBJECTIVES OF THE PROJECT 

 We know many personal assistants like Cortana, Siri, Alexa etc, which motivated to develop a 

personal digital assistant based on linux kernel which is inexpensive and easy to use.

 To instantly send mail directly without opening gmail in google.

 

 To fairlysearchmeanings of each word.

 

 To act as a mathematical calculator which can calculate simple calculations to equation solver.

 

 PROBLEM STATEMENT 

We know many personal assistants like Cortana, Siri, Alexa etc. We encounter these personal digital 

assistants in our daily living, but very few uses personal digital assistants based on linux as the GUI 

implementation built upon this kernel are more diverse. Therefore, personal digital assistant 

6development based on Ubuntu using Tkinter as GUI has been out interest.Personal digital assistant is 

a term for a small, mobile, handheld device that provides computing and information storage and 

retrieval capabilities for personal or business use, often for keeping schedules, calendars and address 

book information handy. The Most famous application of iPhone is “SIRI” which helps the end user 

to communicate end user mobile with voice and it also responds to the voice commands of the user. 

Same kind of application is also developed that is “Personal Digital Assistant” which is used for in 

“Ubuntu”. But this Application works only with internet connection. 

In addition, this proposed system can change the way of interactions between end user and the 

mobile devices. The system is being designed in such a way that all the services provided by the mobile 

devices are accessible by the end user on the user's voice commands. Nowadays the Mobile 

Technology is being very famous for the User Experience, because it is very easy to access the 
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applications and services from anywhere of your Geo location. Android, Apple, Windows, Blackberry, 

etc. are various famous and commonly used Mobile Operating Systems. 

All the Operating Systems provides plenty of applications and services for users. For an instance, 

Contacts Applications is used to store the contact details of the user's contact and helps user to connects 

call or send an SMS to other person using the contents stored in this application. We can get similar 

types of application all around the world via Apple Store, Play Store, etc. All this feature gives birth 

to various kinds of sensors or functionalities to be implemented in the mobile devices. The Most 

famous application of iPhone is “SIRI” which helps the end user to communicate end user to mobile 

with voice and it also responds to the voice commands of the user. Same kind of application is also 

developed by the Google that is “Google Voice Search” which is used for in Android Phones. But this 

Application mostly works with Internet Connections. But our Proposed System has capability to work 

with Internet Connectivity. It’s named as Personal Assistant with Voice Recognition Intelligence, 

which takes the user input in form of voice or text and process it and returns the output in various forms 

like action to be performed or the search result is dictated to the end user. 
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CHAPTER 2 
 

LITERATURE REVIEW 

The Intelligent Assistant (IA) [1] is an integrated system of intelligent software agents that help the 

user with communication, information and time management. The IA includes specialist assistants for 

e-mail prioritization and telephone call filtering (communication management), Web search and yellow 

pages lookup (information management), and calendar scheduling (time management). 

[2] Siri is an intelligent personal assistant and knowledge navigator which works as an application for 

Apple's iOS. Talk to Siri as a friend and it can help you get things done – like sending messages, 

placing calls and reserving a table. 

PDAs and handheld devices are allowed in many classrooms for digital note-taking. Students can 

spell-check, modify, and amend their class notes on a PDA. Some educators [who?] distribute course 

material through the Internet or infrared file-sharing functions of the PDA. Textbook publishers have 

begun to release e-books, which can be uploaded directly to a PDA, reducing the number of textbooks 

students must carry. [3] Brighton and SUSSEX Medical School in the UK was the first medical school 

to provide wide scale use of PDAs to its undergraduate students. The learning opportunities provided 

by having PDAs complete with a suite of key medical texts was studied with results showing that 

learning occurred in context with timely access to key facts and through consolidation of knowledge 

via repetition. The PDA was an important addition to the learning ecology rather than a replacement. 

[4] Software companies have developed PDA programs to meet the instructional needs ofeducational 

institutions, such as dictionaries, thesauri, word processing software, encyclopaedias, webinar and 

digital lesson planners. 

 

If you're using a PDA, [5] most probably you'd be using a Palm- or a Pocket PC-powered handheld. 

A few of you may even be using an EPOC machine like the Revo. But did you know that your handheld 

can actually run other operating systems? In fact, various developers are working on alternatives to the 

Palm and Pocket PC OS, and the best thing is they can run on your Palm and Compaq iPaq! 

 

However, getting these alternative OSes to work on your Palm or iPaq is not as simple as installing 

Windows on your PC (although that may sometimes be a harrowing experience). To get your PDAs to 

run a different OS, you need to get under the hood (sometimes literally) of your PDA. In other words, 

unless you're a self-profess "hacker", you may not want to tinker with your handheld. 
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But for those willing to try something new and who have the technical know-how, there's a whole new 

world of other OSes you can load onto your Palm or iPaq 
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CHAPTER 3 

PROPOSED METHOD 

 
 

 METHODOLGY 

 
Linux provides security and uses system’s resources very efficiently. This system is designed to 

provide basic functionalities as a Personal Digital Assistant based on Ubuntu-Linux based system. 

Functionalities and its description: 

 

 Application Manager: 

 
PDA acts as an Application Manager which can be used to open the applications in 

Ubuntu by using the command ‘Open’. 

 Browser: 

 
PDA acts as a Browser which excutes the query in web browser by using the command 

‘Search’. 

 Dictionary: 

 
PDA acts as a Dictionary which gives the meaning of a word. 

 

 Scientific Calculator: 

 
PDA acts as a Scientific Calculator where we can perform scientific calculations like 

solving equations, mathematical operations etc. 

 Mail: 

 
PDA acts as a Mail Application where we can send a mail to multiple recipients and can 

send multiple files as well by using the command ‘Mail’. 

 Reminder: 

 
PDA acts as a Reminder which reminds after a given time by using the command 

‘Remind’. 
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UML Diagrams: 

 

The Unified Modeling Language (UML) is a standard language for specifying, 

visualizing, constructing, and documenting the artifacts of software systems, as well as for business 

modeling and other non-software systems. The UML represents a collection of best engineering 

practices that have proven successful in the modeling of large and complex systems. The UML is a 

very important part of developing objects oriented software and the software development process. 

The UML uses mostly graphical notations to express the design of software projects. Using the UML 

helps project teams communicate, explore potential designs, and validate the architectural design of 

the software. 

Goals Of UML: 

The primary goals in the design of the UML were: 

1. Provide users with a ready-to-use, expressive visual modeling language so they can develop and 

exchange meaningful models. 

2. Provide extensibility and specialization mechanisms to extend the core concepts. 

 
3. Be independent of programming languages and development processes. 

 
4. Provide a formal basis for understanding the modelling language. 

 
5. Encourage the growth of the OO tools market. 

 

6. Support higher-level development concepts such as collaborations, frameworks, patterns and 

components. Integrate best practices. 
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Class Diagram: 

 

Class diagrams contain classes, alongside with their attributes and their behaviors. More 

specifically, each class has 3 fields: the class name at the top, the class attributes right below the name, 

the class operations/behaviors at the bottom. The relation between different classes makes up a class 

diagram. 

 

 

 
 

 

 

 

 
Fig.3.1.1: Class Diagram 
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Activity Diagram: 

 
Activity diagrams are graphical representations of workflows of stepwise activities and actions 

with support for choice, iteration and concurrency. In the Unified Modeling Language, activity diagrams 

are intended to model both computational and organizational processes (i.e. workflows). Activity diagrams 

show the overall flow of control. 

 

 

 

 

 

 
Fig.3.1.2: Activity Diagram 
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Use Case Diagram: 

 
A use case is a set of scenarios that describing an interaction between a user and a system. A 

use case diagram displays the relationship among actors and use cases. The two main components of a use 

case diagram are use cases and actors. 

 

 

 

 
 

 

 

 

Fig.3.1.3: Use Case Diagram 
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Sequence Diagram: 

 

Sequence diagrams describe the sequence of messages and interactions that happen 

between actors and objects. Actors or objects can be active only when needed or when another object 

wants to communicate with them. All communication is represented in a chronological manner. 

 

 

 

 

 

 
 

Fig.3.1.4: Sequence Diagram 
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Collaboration Diagram: 

 

The main focus of this collaboration diagram is on communication between objects. It is 

an illustration of the relationships and interactions among software objects in the Unified Modeling 

Language. These diagrams can be used to portray the dynamic behavior of a particular use case and 

define the role of each object. 

 

 

 

 

 

 

 

 

 

 
Fig.3.1.5: Collaboration Diagram 

https://searchapparchitecture.techtarget.com/definition/object
https://searchsoftwarequality.techtarget.com/definition/use-case
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Component Diagram: 

 
Component diagram describes the organization and wiring of the physical components in a system. 

It depicts how components are wired together to form larger components or software systems. They 

are used to illustrate the structure of arbitrarily complex systems. 

 

 

 

 

 

 

 

Fig.3.1.6: Component Diagram 
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Deployment Diagram: 

 
A deployment diagram shows the execution architecture of a system, including nodes such as 

hardware or software execution environments, and the middleware connecting them. Deployment 

diagrams are typically used to visualize the physical hardware and software of a system. 

 

 

 

 
 
 

 

 

 

 
Fig.3.1.7: Deployment Diagram 
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Flow Charts: 

 

 
Flow chart represents a work flow or process. 

 
 

 

 

 

 

 

 

 

 

 
Fig.3.1.8: Flow Chart for Login Page 
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Fig.3.1.9: Flow Chart For Voice Input 
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Fig.3.1.10: Flow Chart For Open Command 
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Fig.3.1.11: Flow chart For Sending Email 
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Fig.3.1.12: Flow Chart For Dictionary and Calculator 
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          IMPLEMENTATION 

 

 
Technologies Used: 

 
Python: 

 
Python is an interpreted high-level programming language for general- purpose programming. 

Created by Guido van Rossum and first released in 1991, Python has a design philosophy that 

emphasizes code readability, notably using significant whitespace. It provides constructs that enable 

clear programming on both small and large scales. 

Python features a dynamic type system and automatic memory management. It supports multiple 

programming paradigms, including object-oriented, imperative, functional and procedural, and has a 

large and comprehensive standard library. 

Python interpreters are available for many operating systems. CPython, the reference 

implementation of Python, is open source software and has a community-based development model, 

as do nearly all of its variant implementations. C Python is managed by the non-profit Python Software 

Foundation. 

Python OOPs Concepts: 

Python is an object-oriented programming language. It allows us to develop applications using 

Object Oriented approach. In Python, we can easily create and use classes and objects. 

Major principles of object-oriented programming system are given below 

 

 Object 

 

 Class 
 

 Method 

 Inheritance 

 

 Polymorphism 

 

 Data Abstraction 

 

 Encapsulation 
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Object: 

Object is an entity that has state and behaviour. It may be anything. It may be physical and logical.  

For example: mouse, keyboard, chair, table, pen etc. 

Everything in Python is an object, and almost everything has attributes and methods. All functions 

have a built-in attribute doc , which returns the doc string defined in the function source code. 

Class: 

Class can be defined as a collection of objects. It is a logical entity that has some specific attributes 

and methods. For example: if you have an employee class then it should contain an attribute and 

method i.e. an email id, name, age, salary etc. 

Method: 

Method is a function that is associated with an object. In Python, method is not unique to class 

instances. Any object type can have methods. 

Inheritance: 

Inheritance is a feature of object-oriented programming. It specifies that one object acquires all the 

properties and behaviours of parent object. By using inheritance, you can define a new class with a 

little or no changes to the existing class. The new class is known as derived class or child class and 

from which it inherits the properties is called base class or parent class. It provides re-usability of the 

code. 

Polymorphism: 

Polymorphism is made by two words “poly” and “morphs”. Poly means many and Morphs means 

form, shape. It defines that one task can be performed in different ways. For example: You have a class 

animal and all animals talk. But they talk differently. Here, the “talk” behaviour is polymorphic in the 

sense and totally depends on the animal. So, the abstract “animal” concept does not actually “talk”, but 

specific animals (like dogs and cats) have a concrete implementation of the action “talk”. 

Encapsulation: 

Encapsulation is also the feature of object-oriented programming. It is used to restrict access to 

methods and variables. In encapsulation, code and data are wrapped together within a single unit from 

being modified by accident. 

Data Abstraction: 

Data abstraction and encapsulation both are often used as synonyms. Both are nearly synonym 

because data abstraction is achieved through encapsulation. 
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Libraries: 
 

OS: 

This module provides a portable way of using operating system dependent functionality. If you 

just want to read or write a file see open(), if you want to manipulate paths, see the os.path module, 

and if you want to read all the lines in all the files on the command line see the module. For creating 

temporary files and directories see the tempfile module, and for high-level file and directory handling 

see the shutil module. 

Notes on the availability of these functions: 

 

 The design of all built-in operating system dependent modules of Python is such that as long as the 

same functionality is available, it uses the same interface; for example, the function os.stat(path) 

returns stat information about path in the same format (which happens to have originated with the 

POSIX interface). 

 Extensions peculiar to a particular operating system are also available through the os module, but 

using them is of course a threat to portability. 

 An “Availability: Unix” note means that this function is commonly found on Unix systems. It does 

not make any claims about its existence on a specific operating system. 

 If not separately noted, all functions that claim “Availability: Unix” are supported OSX, which builds 

on a Unixcore. 

 
Smtplib: 

 
The Smtplib module defies ai SMTP client session object that can be used to said mail to Iterate 

machine with ai SMTP or ESMTP listener daimio. For details of SMTP aid ESMTP operation, consult 

RFC 821 (Simple Mail Transfer Protocol) aid RFC 1869(SMTP Service Extensions). 

 
Imaplib 

 
This module defines three classes, IMAP4, IMAP4_SSL and IMAP4_stream, which encapsulate a 

connection to an IMAP4 server and implement a large subset of the IMAP4rev1 client protocol as 

defined in RFC 2060. It is backward compatible with IMAP4 (RFC 1730) servers, but note that the 

STATUS command is not supported inIMAP4. 
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Notify2: 

 

Notify2 is a replacement for pynotify which can be used from different GUI toolkits and from 

programs without a GUI. The API is largely the same as that of pynotify, but some less important parts 

are left out. 

You can alternatively use the GObject Introspection bindings to libnotify. I’d recommend that for 

GTK applications, while notify2 has fewer dependencies for non-GTK applications. It should be easy 

to switch between the two. 

Notifications are sent to a notification daemon over D-Bus, according to the Desktop notifications 

spec, and the server is responsible for displaying them to the user. So your application has limited 

control over when and how a notification appears. For example, Ubuntu uses the NotifyOSD daemon. 

 

gTTS: 

Google Textto Speech is a Python interface to Google’s Textto Speech API. Create an mp3 file 

with the gTTS module or gtts-cli command line utility. It allows for unlimited lengths of spoken text 

by tokenizing long sentences where the speech would naturally pause. 

 
 

Speech recognition: 

Google has a great Speech Recognition API. This API converts spoken text (microphone) into 

written text (Python strings), briefly Speech to Text. Youcan simply speak in a microphone and Google 

API will translate this into written text. The API has excellent results for English language. 

 

 
Validate_email: 

 

Validate_email verify if an email address is valid and really exists. Validate_email is a package for 

Python that check if an email is valid, properly formatted and really exists. 

 
Wikipedia: 

 

Wikipedia is a Python library that makes it easy to access and parse data from Wikipedia. 

 
Wolfram-alpha: 

 

Users submit queries and computation requests via a text field. Wolfram Alpha then computes 

answers and relevant visualizations from a knowledge base of curated, structured data that comefrom 

http://www.freedesktop.org/wiki/Software/dbus/
http://people.gnome.org/~mccann/docs/notification-spec/notification-spec-latest.html
http://people.gnome.org/~mccann/docs/notification-spec/notification-spec-latest.html
https://wiki.ubuntu.com/NotifyOSD
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other sites and books. The site a portfolio of automated and manual methods, including statistics, 

visualization, source cross- checking, and expert review.” The curated data makes Alpha different from 

semantic search engines, which index a large number of answers and then try to match the questionto 

one. 

 
Tkinter: 

 

The Tkinter module (“Tk interface”) is the standard Python interface to the Tk GUI toolkit. Both 

Tk and Tkinter are available on most Unix platforms, as well as on Windows systems. (Tk itself is not 

part of Python; it is maintained at Active State.) 

 
 

Web browser: 

The web browser module includes functions to open URLs in interactive browser applications. The 

module includes a registry of available browsers, in case multiple options are available on thesystem. 

It can also be controlled with the BROWSER environment variable. 

 

NLTK: 

NLTK is a leading platform for building python programs to work with human language data. It 

provides easy to use interfaces to over 50 corpora and lexical resources such as Word Net along with a 

suite of text processing libraries for classification, tokenization, stemming, tagging, parsing, and semantic 

reasoning, wrappers for industrial-strength NLP libraries, and an active discussion forum. 

 

 
Code: 

 
Application Manager: 

 
import os 

str = raw_input() 

os.system(str) 

Send Mail: 

import smtplib 

try: 
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toaddr = entries[0][1].get() 

toaddr1 = toaddr.split(';') 

msg = MIMEMultipart() 

msg['from'] = values[1] 

msg['To'] = ', '.join(toaddr1) 

msg['Subject'] = entries[1][1].get() 

body = entries[2][1].get() 

MIMEText(body, 'plain') 

msg.attach(MIMEText(body, 'plain')) 

filename = entry1.get() 

if (body == '' and filename == ''): 

showerror("Error", "Please enter a message!!!") 
 

else:  

filename1 = filename.split(';') 

filename1.remove('') 

for f in filename1: 

attachment=MIMEApplication(open(f,"rb").read(),_subtype="txt") 

attachment.add_header('Content-Disposition','attachment',filename=f) 

msg.attach(attachment) 

server = smtplib.SMTP('smtp.gmail.com', 587) 

server.ehlo() 

server.starttls()server.ehlo() 

server.login(values[1], values[2]) 

text = msg.as_string() 

server.sendmail(values[1], toaddr1, text) 

server.quit() 

 

Check Mail: 

import imaplib 

try: 
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mail = imaplib.IMAP4_SSL('imap.gmail.com') 

mail.login(values[1], values[2]) 

mail.select('inbox') 

type, data = mail.search(None, 'ALL') 

mail_ids = data[0] 

id_list = mail_ids.split() 

first_email_id = int(id_list[0]) 

latest_email_id = int(id_list[-1]) 

typ, data = mail.fetch(latest_email_id, '(RFC822)' ) 

for response_part in data: 

if isinstance(response_part, tuple): 

msg = email.message_from_string(response_part[1]) 

email_subject = msg['subject'] 

email_from = msg['from'] 

 

 
Voice Input: 

import speech_recognition 

 
r = sr.Recognizer() 

with sr.Microphone() as source: 

r.adjust_for_ambient_noise(source) 

audio = r.listen(source) 

try: 

 

 
Text to speech: 

 
input = r.recognize_google(audio) 

import gTTS 

tts = gTTS(text=input,lang='en') t 

ts.save("good.mp3") 

os.system("mpg321good.mp3") 
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Dictionary and Scientific Calculator: 

import wolframalpha import wikipedia import nltk 

try: 

syn = wordnet.synsets(text) tkMessageBox.showinfo(text, syn[0].definition()) 

except: 

try: 
 

 

 

 

 

except: 

app_id = “38JU9E-47A8ARHQXW” 

client = wolframalpha.Cilent(app_id) res = client.query(text) 

answers = next(res.results).text 

 
try: 

answer = wikipedia.summary(text, sentences = 4) 

tkMessageBox.showinfo(text, answer) 

 

 

 

 
Browser: 

except:  
text = 'https://www.google.co.in/#q=' + text 

webbrowser.open(text) 

 

 

 
Reminder: 

import webbrowser 

webbrowser.open(url) 

def countdown(count): 

global input2 

seconds=math.floor(count%60) 

minutes=math.floor((count/60)%60) 

hours=math.floor((count/3600)) 

time.sleep(count - 1) 

notification("Reminder", input2) 

speak(input2) 

input2 = '' 

if hour.isdigit() and minute.isdigit() and sec.isdigit(): 

time = int(hour) * 3600 + int(minute) * 60 + int(sec) 

time1 = str(time) countdown(time) 

http://www.google.co.in/#q%3D%27
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 INPUT MANUAL 

Open - Command for opening applications 

Example: 

Open Terminal 

Open Chrome 

Open Calculator 

Open Music 

Open Mozilla 

 
Search – Command for browsing 

Example: 

Search Gudlavalleru 

Search Wikipedia 

Search News 

Search Narendra Modi 

Search Movies 

 
Reminder – Command for setting reminder 

Example: 

Remind project 0 0 5(for 5 seconds) 

Remind Pressure Cooker 0 0 50(for 50 seconds) 

Remind Birthday 10 0 0(for 10 hours) 

Remind Turnoff 5 25 30(for 5 hours 25 minutes 30 seconds) 

Remind 

 
Dictionary – Enter word directly 

Example: 

Enter Discrepency 

Enter Antacid 

Enter Juggernaut 

Enter Etymologies 

Enter Obedience 
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Scientific calculator – Enter operations directly 

Example: 

1) 2x + 3y = 6, 3x + 2y = 7. 

 
2) (2+5)*5 

 
3) (8465498468/5844) + (874654-5465468) 

 
4) Mathematical Calculations 

 
 

Mail – Command for opening mail 

Example: 

Enter Mail as a Command and proceed 

Enter to Address Email ID 

Enter Subject for Message 

Enter Message 

Upload Files 

 
 

Chat Bot- Question for Answering 

Example: 

What is capital of India? 

Who is Prime Minister of India? 

What is the revenue of Amazon? 

Which company uses most plastic annually? 

How can we produce oxygen on mars? 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 

 

Login: 

 

PDA displays a Login Page for Authentication and receiving personal details which can be used 

to open access our personal digital assistant application in Ubuntu. 

 

 

 

Fig 4.1: Login Page 

 

 

 

Front End: 

PDA displays a Box for Authorization for accepting the commands, voice input and many tasks 

for performance. 
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Fig 4.2: Front End 

Application Manager: 
 

PDA acts as an Application Manager which can be used to open the applications in Ubuntu by 

using the command ‘Open’. 

 

 

Fig 4.3: Application Manager 
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Fig 4.4: Application Manager Output 

Browser: 

PDA acts as a Browser which executes the query in web browser by using the command ‘Search’. 
 

 

 

 

 
Fig 4.5: Browsing 
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Fig 4.6: Browsing Output 

Send Mail: 

PDA acts as a Mail Application where we can send a mail to multiple recipients and can send 

multiple files as well by using the command ‘Mail’ 

 

 
Fig.4.7: Command For Sending Mail 
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Fig.4.8: Interface For Sending Mail 
 
 

 

 
Fig.4.9: Mail Sent Successfully 
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Fig.4.10: Sent Mail Verification 

Reminder: 

PDA acts as a Reminder which reminds after a given time by using the command 

‘Remind’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.4.11: Command For Setting Reminder 
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Fig.4.12: Reminder Set 
 

 

 
 

 
Fig.4.13: Reminder Notification 
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Dictionary: 

PDA acts as a Dictionary which gives the meaning of a word and it displays different 

meanings for different parts 

 
Fig.4.14: Dictionary 

 

Fig.4.15: Dictionary Output 
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Scientific Calculator: 

PDA acts as a Scientific Calculator where we can perform scientific 

calculations like solving equations, mathematical operations etc. 

 

 
Fig.4.16: Scientific Calculator 

 

Fig.4.17: Scientific Calculator Output 
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Chat Bot: 

PDA acts as a Chat Bot where we can use it as Question and Answers. 
 

 
Fig.4.18: Chat Bot 

 

Fig.4.19: Chat Bot Output 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

       CONCLUSION 

 
In summary, Linux based personal digital assistant is able to instantly send mail directly 

without using any third-party applications which is not implemented in any of the personal 

digital assistants. It can quickly search meanings of each word and also calculate complex 

equations. People depend on these appliances to dispense the information that runs their lives. 

They need it right away, right here, right now. Constant access to computers equals constant 

access to knowledge. As a result, these devices to go wherever people go. PDAs are the solution 

to this vision of ubiquitous computing. 

 
       FUTURE SCOPE 

The project has covered almost all the basic requirements. Further requirements and 

improvements can easily be done since the coding is mainly structured or modular in nature. 

Improvements can be appeared by changing the existing modules or adding new functionalities 

that help the end users. 

The functionalities that can be added in future are as follows: 

1) Voice based inputs 

2) Complete the tasks on behalf of the user 

3) Start learning about the user just like Google now does and then use this information to 

complete the user’s tasks. 
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GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

Seshadri Rao Knowledge Village, Gudlavalleru 

Department of Computer Science and Engineering 

 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own 

work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 

 

Program Specific Outcomes (PSOs) 

 
PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA 
 

 

 
 

 

Classification 

of 

Project 

Application Product Research Review 

√ 
   

 

 

Note: Tick Appropriate category. 

 

Project Outcomes 

 

Outcome 1 

Synthesize and apply prior knowledge of mathematics, 

computer science and engineering to design and 

implement solution to open-ended problems 

Outcome 2 
Design engineering solution to problems utilizing a 
system approach. 

Outcome 3 
Use different tools for design, implementation, testing, 
Data transformation and Documentation. 

Outcome 4 
Develop better interpersonal communication skills, team 
work and leadership quality. 

Outcome 5 
Acquire writing and oral presentation skills. 

 

Mapping Table 

 

Project 

Outcomes 

Programme Outcomes (POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome 

1 
3 2 2 2 2 2 2 2 2 2 3 2 2 2 

Outcome 

2 
3 1 2 2 1 3 3 3 3 2 2 3 2 2 

Outcome 

3 
2 1 1 2 3 2 2 3 3 3 2 1 2 2 

Outcome 

4 
2 2 1 1 1 2 1 1 3 2 2 1 1 2 

Outcome 

5 
2 2 1 1 1 2 2 1 2 3 2 2 1 1 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 3 based 

on level of mapping as follows: 

 

1- Slightly (Low) mapped   2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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Abstract 

With technology evolving and the variety of form factors increasing, choosing the right 

personal digital assistant is difficult. A personal digital assistant is a software agent which 

will perform tasks or services for an individual. Sometimes the term “chatbot” is used to 

allude to virtual assistants generally or specifically those accessed by online chat. As of 2017, 

the capabilities and usage of virtual assistants are expanding rapidly, with new products 

entering the market. A web based poll in may 2017 found the foremost widely used assistants 

in the US were Apple’s Siri (34%), Google Assistant (19%), Amazon Alexa (6%) and 

Microsoft Cortana (4%). Apple and Google have large installed bases of users on smart 

phones. Microsoft features a large installed base of windows-based personal computers, 

smart phones and smart speakers. Alexa has a large install base for smart speakers. We 

encounter these personal digital assistants in our daily living, but very few uses personal 

digital assistants based on linux as the GUI implementation built upon this kernel are more 

diverse. Therefore, personal digital assistant development based on Ubuntu using Tkinter as 

GUI has been out interest. 

 

Keywords: PDA, Ubuntu, GUI. 

 

 
 

I. Introduction 

 

A personal digital assistant (PDA), also referred to as a handheld PC, [1][2] is a variety 

mobile device which functions as a personal information manager. PDAs are mostly 

displaced by the widespread adoption of highly capable smart phones, particularly those 

based on iOS and Android. [3] Nearly all modern PDAs have the flexibility to attach to the 

Internet. A PDA has an electronic visual display, letting it include a web browser. Most 

models even have audio capabilities, allowing usage as a portable media player, and also 

enabling most of them to be used as telephones. Most PDAs can access the web, intranets or 

extranets via Wi-Fi or Wireless Wide Area Networks. Sometimes, rather than buttons, PDAs 

employ touchscreen technology. The technology industry has recently recycled the term 

personal digital assistance. The term is more commonly used for software that identifies a 

user's voice or text to reply to the queries. PDAs and handheld devices are allowed in many 

classrooms for digital note-taking. Students can spell-check, modify, and amend their class 

notes on a PDA. Some educators [who?] distribute course material through the web or 

infrared file-sharing functions of the PDA. Textbook publishers have begun to release e- 

mailto:sriramvelaga1205@gmail.com1
mailto:sriramvelaga1205@gmail.com1
mailto:meghachandana25@gmail.com3
mailto:meghachandana25@gmail.com3
mailto:gbharathi@gmail.com5
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books, which might be uploaded on to a PDA, reducing the quantity of textbooks students 

must carry. [4] Brighton and SUSSEX school of medicine within the UK was the primary 

school of medicine to supply wide scale use of PDAs to its undergraduate students. In order 

to further understand the event process of PDA based on Ubuntu and improve relating design 

on the practical level, we took the scholar assistant as an example and chose Tkinter because 

the graphics development toolkit, researched and developed the PDA toolkit supported 

Ubuntu software package. 

In this paper, we propose how to send mail without opening mail in google, how to search 

meanings as fast as possible and solving mathematical equations. 

 

II. Related work 

 

Google Assistant, in the nature and manner of Google Now, can search the Internet, schedule 

events and alarms, adjust hardware settings on the user's device, and show information from 

the user's Google account. Unlike Google Now, however, the Assistant can engage in a two- 

way conversation, using Google's natural language processing algorithm. [5] Search results 

are presented in a card format that users can tap to open the page. 

Siri is a virtual assistant that is part of Apple Inc.'s iOS, iPadOS, watchOS, macOS, and tvOS 

operating systems. The assistant uses voice queries and a natural-language user interface to 

answer questions, make recommendations, and perform actions by delegating requests to a 

set of Internet services. The software adapts to users' individual language usages, searches, 

and preferences, with continuing use. Returned results are individualized. 

Microsoft has integrated Cortana into numerous products such as Microsoft Edge, the 

browser bundled with Windows 10. [6] Microsoft's Cortana assistant is deeply integrated into 

its Edge browser. 

Cortana can find opening-hours of restaurant sites, show retail coupons for websites, show 

weather information in the address bar. 

Amazon Alexa, known simply as Alexa, is a virtual assistant developed by Amazon, first 

used in the Amazon Echo and the Amazon Echo Dot smart speakers developed by Amazon 

Lab126. 

It is capable of voice interaction, music playback, making to-do lists, setting alarms, 

streaming podcasts, playing audio books, and providing weather, traffic, sports, and other 

real-time information, such as news. [6] Alexa can also control several smart devices using 

itself as a home automation system. 

 

III. Proposed Method 

 

We know many personal assistants like Cortana, Siri, Alexa etc, which motivated to develop 

a personal digital assistant based on linux kernel which is inexpensive and easy to use. 

The most famous application of iPhone is “SIRI” which helps the end user to communicate 

with his device using voice and it also responds to the voice commands of the user. Same 

kind of application is “Linux kernel based Assistant” which uses “Ubuntu” Operating system. 

The device requires internet connection to run the application. 

The functionalities of the application are application manager, reminder, scientific-calculator, 

mail, search-engine, and dictionary. This application can directly send mail without any mail 

application using the keyword mail. It can solve both simple calculations and equations. 

The libraries used to build the application are OS, smtplib, imaplib, notify2, gtts, speech- 

recognition, validate-email, wikipedia, wolframalpha, tkinter, nltk. 
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IV. Approach 

 

A. Overall design 

Function module design: The design can be divided into six modules namely application 

manager, dictionary, browser, scientific calculator, mail, and reminder. 
 

 
 

Fig 1: Function modules of PDA design 

 

 
Application manager PDA acts as an Application manager which can be used to open the 

applications in Ubuntu by using the command “Open”. 

 

Browser PDA acts as a browser which executes the query in web browser by using the 

command “Search”. 

 

Dictionary: PDA acts as a Dictionary which gives the meaning of a word. 

 

Scientific Calculator PDA acts as a scientific calculator where we can perform scientific 

calculations like solving equations, mathematical operations, etc. 

 

Mail PDA acts as a mail application where we can send a mail to multiple recipients and can 

send multiple files as well by using the command “Mail”. 

 

Reminder PDA acts as a reminder which reminds after a given time interval by using the 

command “Remind”. 
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B. Main function process 

 

Firstly, we need to login by providing some details specified and username and password 

should be valid mail-id so that we can access mail without opening any third-party apps. 

 
Fig 2: Login page flowchart 

 

If the details specified are valid then we will be prompted with an interface containing a box 

to search either through voice or text. 
 
 

Fig 3: Voice input flowchart 
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After the search or dialogue box is open: we can perform the tasks or modules we designed 

and the flowcharts to perform the modules are as follows: 

 

 
Fig 4: Open command flowchart 

 

Fig 5: Email sending 



The International journal of analytical and experimental modal analysis ISSN NO:0886-9367 

Volume XII, Issue V, May/2020 Page No:1515 

 

 

 

 

 

Fig 6: Dictionary and Scientific calculator 

 

These are the set of experiments or modules we performed to develop a basic personal digital 

assistant based on Ubuntu – linux based operating system. 

 

C. Interface Design 

 

This system used Tkinter as the UI development tool. Tkinter is commonly bundled with 

python, using Tk and is python’s standard GUI framework. It is popular for its simplicity and 

GUI. It is open source and available under the python license. 

 

D. Results 

 

Application Manager 

 

PDA acts as an Application Manager which can be used to open the applications in Ubuntu 
 
 

by using the command ‘Open’ 

 

 
Fig 7: PDA as application manager 



The International journal of analytical and experimental modal analysis ISSN NO:0886-9367 

Volume XII, Issue V, May/2020 Page No:1516 

 

 

Browser 

PDA acts as a Browser which executes the query in a web browser by using the 

command ‘Search’. 
 

Fig 8: PDA as web browser 

 

Send Mail 

 

PDA acts as a Mail Application where we can send a mail to multiple recipients and 

can send multiple files as well by using the command ‘Mail’. 
 

Fig 9: PDA as mail application 

 

V. Conclusion 

 

Linux based personal digital assistant is able to instantly send mail directly without using any 

third-party applications which is not implemented in any of the personal digital assistants. It 

can quickly search meanings of each word and also calculate complex equations. People 

depend on these appliances to dispense the information that runs their lives. They need it 

right away, right here, right now. Constant access to computers equals constant access to 
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knowledge. As a result, these devices to go wherever people go. PDAs are the solution to this 

vision of ubiquitous computing. 
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ABSTRACT 

 The agriculture plays a dominant role in the growth of the country’s economy. 

Climate and other environmental changes has become a major threat in the agriculture 

field. Machine learning is an essential approach for achieving practical and effective 

solutions for this problem. Crop Prediction involves predicting the best crop from 

available historical data like weather parameters and soil parameters. 

 This recommender system uses real time data as input to the machine learning. 

The sensors collect data from the soil and send that data to the cloud (firebase). Then the 

machine learning model retrieves that data and predicts the best crop and sends that crop 

to the cloud. We develop an android application which retrieves the sensor values from 

the cloud and displays them. This prediction will helps to the farmer to predict the best 

crop before cultivating onto the agriculture field, which in turn increases the productivity. 

 Keywords: Machine learning; IoT; Sensors; Prediction; Best crop; 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

 The science and art of cultivation on the soil, raising crops and rearing livestock is 

called Agriculture. It is also called as farming. It plays a dominant role in the growth of 

the country’s economy. Indian agriculture includes many fresh fruits like banana, mango, 

guava, papaya, lemon and vegetables like chickpea, okra and major spices like chili 

pepper, ginger, fibrous crops such as jute, staples such as millets and castor oil seed. India 

is the second largest producer of wheat and rice, the world's major food staples. Climate 

and other environmental changes has become a major threat in the agriculture field. 

Machine learning is an essential approach for achieving practical and effective solutions 

for this problem. 

 The prime objective in agriculture is to increase the productivity to satisfy the 

food needs of the country. Improper crop selection forms the major source of low 

productivity. Today many farmers select the crop for their agricultural land based on their 

knowledge, but this kind of crop selection doesn’t have significant advantage. 

 Predicting the best crop is one of the most important aspects for increasing 

productivity in order to satisfy the increasing food demand. Through our project we can 

predict the best crop that suites to the agricultural land and the whole process of 

prediction is automated by machine learning technique and IoT. 

 Crop Recommendation involves predicting the best crop from available historical 

data like weather parameters and soil parameters. This recommender system uses real 

time data as input to the machine learning. The sensors collect data from the soil and send 

that data to the cloud (firebase). Then the machine learning model retrieves that data and 

predicts the best crop and sends that crop to the cloud. We develop an android application 

which retrieves the sensor values from the cloud and displays them. This prediction will 

helps to the farmer to predict the best crop before cultivating onto the agriculture field, 

which in turn increases the productivity. 
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1.2 OBJECTIVES OF THE PROJECT 

 To Design a crop recommendation system for accurate crop selection based on 

various soil, rainfall and surface temperature parameters. 

 To improve crop productivity by providing predictions of high accuracy and 

efficiency through the ensembling technique 

 To reduce the wrong choice on a crop by using machine learning. 

 To provide UI for farmers to predict crop easily. 

 

1.3 PROBLEM STATEMENT 

Agriculture is the art and science of cultivating the soil, growing crops and raising 

livestock. It is also called as farming. It plays a dominant role in the growth of the 

country’s economy. It includes the preparation of plant and animal products for people to 

use and their distribution to markets. Agriculture provides most of the world’s food and 

fabrics. Cotton, wool, and leather are all agricultural products. Agriculture also provides 

wood for construction and paper products. These products, as well as the agricultural 

methods used, may vary from one part of the world to another. 

 Today many farmers select the crop for their agricultural land based on their 

knowledge but still there is no guaranty whether the chosen crop will give high 

production or not. Predicting the crop, based on soil and other climatic parameters, is one 

of the most important practice to increase crop yield to satisfy the increasing food 

demands of the nation. 

  Crop Recommendation involves predicting the best crop from available 

historical data like weather parameters and soil parameters. If the loan approval process is 

automated, it can save a lot of man hours and improve the speed of service to the 

customers. The increase in customer satisfaction and savings in operational costs are 

significant. However, this prediction is accurate if and only if we use a robust model to 

accurately predict which crop to grow, in order to maximize the productivity. 
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CHAPTER 2 

LITERATURE REVIEW 

 India is generally an agricultural country. Agriculture crop production depends on 

the season, organic, and monetary cause. Nowadays, Farmers are hostile to produce the 

yield because of erratic climatic changes and scarcity of water resource. To predict the 

crop yield with the help of data mining technique, advanced methods can be introduced to 

predict crop yield and it also helps the farmer to choose the most suitable crop, thereby 

improving the value and gain of the farming area. [1].  

 This paper [2] focus on predicting the yield of the crop based on the existing data 

by using Random Forest algorithm. Real data of Tamilnadu were used for building the 

models and the models were tested with samples. The prediction will helps to the farmer 

to predict the yield of the crop before cultivating onto the agriculture field. To predict the 

crop yield in future accurately Random Forest, a most powerful and popular supervised 

machine learning algorithm is used. 

 Crop yield prediction is a very important agricultural problem. Any farmer is 

interested in knowing how much yield he is about to expect. In the past, yield prediction 

was performed by considering farmer's experience on particular field and crop. We 

analyzed result of multiple linear Regression, Regression Tree, K-nearest Neighbor and 

Artificial Neural Network We has done prediction based on Soil, Environmental and A 

biotic attributes. KNN algorithm gives better result compared to other algorithms for 

Groundnut crop yield prediction [3]. 

This paper [4] proposes a crop recommendation system using Spectral spatial 

classification and Support Vector Machine (SVM).The farmer provides the crop field 

image as an input to the application. In the pre-processing stage, De noising is done using 

Multiple morphological component analysis (MMCA) and as a result, filtering the image 

retaining its necessary portions. SVM prefixed by Spatial Spectral Schrodinger Eigen 

Maps (SSSE) is used as a classification method wherein partial knowledge propagation is 

leveraged to improve the classification accuracy. 

Data Mining is emerging research field in crop yield analysis. Yield prediction is a 

very important issue in agricultural. Data mining techniques are the better choice for this 

purpose. Different Data Mining techniques are used and evaluated in agriculture for 

estimating the future year's crop production. This is achieved by applying association rule 

mining on agriculture data. This research focuses on creation of a prediction model. This 
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paper presents a brief analysis of crop yield prediction using data mining technique based 

on association rules for the selected region. The experimental results shows that the 

proposed work efficiently predict the crop yield production [5]. 

In Indian history, agriculture has been the backbone of the economy. The aim of 

this study is to look at the prediction of crops which will offer high yield within the given 

location considering the climate and soil parameters. A neural network is employed for 

modeling advanced relationships between inputs and outputs. The objective of this thesis 

is to grasp the machine learning algorithmic rule mistreatment neural networks and 

constructing model that predicts seed categories supported machine learning technique. 

The model is experimented mistreatment seed dataset and so seed categories area unit 

foreseen mistreatment the developed model [6]. 

The influence of climate change and its unpredictability has caused majority of the 

agricultural crops to be affected in terms of their production and maintenance. 

Forecasting or predicting the crop yield well ahead of its harvest time would assist the 

strategists and farmers for taking suitable measures for selling and storage. Accurate 

prediction of crop development stages plays an important role in crop production 

management. The neural network algorithm is less prone to error than other machine 

learning and data mining techniques, making it an effective machine learning tool for 

predicting crop yields [7]. 
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CHAPTER 3  

PROPOSED METHOD 

3.1 METHODOLOGY 

 Ensemble methods are techniques that create multiple models and then combine 

them to produce improved results. Ensemble methods usually produce more accurate 

solutions than a single model would. Decision Tree and Linear Regression algorithms are 

used in our project. The results from these algorithms are then combined to produce 

improved results. 

Decision Tree algorithm belongs to the family of supervised learning algorithms. 

Unlike other supervised learning algorithms, decision tree algorithm can be used for 

solving regression and classification problems too. The general motive of using Decision 

Tree is to create a training model which can use to predict class or value of target 

variables by learning decision rules inferred from prior data (training data).  

 The decision tree algorithm tries to solve the problem, by using tree 

representation. Each internal node of the tree corresponds to an attribute, and each leaf 

node corresponds to a class label.  

Decision Tree Algorithm Pseudo code: 

1. Place the best attribute of the dataset at the root of the tree. 

2. Split the training set into subsets. Subsets should be made in such a way that each 

subset contains data with the same value for an attribute. 

3. Repeat step 1 and step 2 on each subset until you find leaf nodes in all the branches 

of the tree. 

 In decision trees, for predicting a class label for a  record we start from 

the root of the tree. We compare the values of the root attribute with record’s attribute. On 

the basis of comparison, we follow the branch corresponding to that value and jump to the 

next node. 

 We continue comparing our record’s attribute values with other internal nodes of 

the tree until we reach a leaf node with predicted class value. As we know how the 

modeled decision tree can be used to predict the target class or the value. Now let’s 

understanding how we can create the decision tree model. 
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Assumptions while creating Decision Tree: 

 At the beginning, the whole training set is considered as the root. 

 Feature values are preferred to be categorical. If the values are continuous then they 

are discretized prior to building the model. 

 Records are distributed recursively on the basis of attribute values. 

 Order to placing attributes as root or internal node of the tree is done by using some 

statistical approach. 

A Random Forest is an ensemble technique capable of performing both regression and 

classification tasks with the use of multiple decision trees and a technique called 

Bootstrap Aggregation, commonly known as bagging. The basic idea behind this is to 

combine multiple decision trees in determining the final output rather than relying on 

individual decision trees. 

Approach: 

 Pick at random K data points from the training set. 

 Build the decision tree associated with those K data points. 

 Choose the number Ntree of trees you want to build and repeat step 1 & 2. 

 For a new data point, make each one of your Ntree trees predict the value of Y for the 

data point, and assign the new data point the average across all of the predicted Y 

values. 

 

Below is the step by step Python implementation. 

1. Import the required libraries. 

2. Import the dataset 

3. Preprocess the data 

4. Fit Random forest regressor to the dataset 

5. Predicting a new result 
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Data Pre-processing:  

 In this step, we will pre-process/prepare the data so that we can use it in our code 

efficiently. It will be the same as we have done in Data pre-processing topic. The code 

for this is given below: 

  #Data Pre-processing Step   

  # importing libraries   

   import numpy as nm   

   import pandas as pd  

  #importing datasets   

   data=pd.read_csv('D:\My Files\Academic Project\cpdata.csv')   

 By executing the above lines of code, we will get the dataset as the output and is as 

follows. 

 
 Now, we will extract the dependent and independent variables from the given dataset.  
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Below is the code for it: 

  #Extracting Independent and dependent Variable   

   train=data.iloc[:, 0:4].values 

test=data.iloc[:,4:5].values 

Output: 

 

 
 Here, our independent variables are temperature, ph, humidity, rainfall and dependent 

variable is label. 

 Now we will split the dataset into a training set and test set. Below is the code for it: 

#Splitting the dataset into training and test set.   

 fromsklearn.model_selection import train_test_splitx_train 

x_train,x_test,y_train,y_test = train_test_split(train,test,test_size=0.2) 
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 Output for train set: 

 
 

 Output for test set: 
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3.2 IMPLEMENTATION 

 Import the packages that are required to build our maching learning model. 

o In this model we are using numpy package, pandas package. 

 

 

 

o Pandas is one of the best libraries of python. It supports reading and writing excel 

spreadsheets, CSV's and a whole lot of manipulation. It is more like a mandatory 

library you need to know if you’re dealing with datasets from excel files and CSV 

files. i.e., for Machine learning and data science. 

o Numpy is a library for the Python programming language, adding support for large, 

multi-dimensional arrays and matrices, along with a large collection of high-level 

mathematical functions to operate on these arrays. 

 Read the dataset which is used to train our model by using pandas object. 

o We have a method called read_csv to read csv files as panda data frame. 

 

o To check whether dataset is read correctly or not we will check by executing the 

above statement, if dataset is read correctly then it will be displayed. 

Output: 
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 corr()(correlation) is a function which tells the dependencies of attributes on one 

another. Depending on the correlation value we can drop the attributes which have no 

influence on the target value. 

 

 isnull() function detect missing values in the given series object. It returns a boolean 

same-sized object indicating if the values are NA. Missing values gets mapped 

to True and non-missing value gets mapped to False. 

 

 Our dataset doesn’t contain missing values, so there is no need to use 

fillna() function, which  is used to fill NA/NaN values using the specified method. 

 

 Now we are splitting our datasets into two sets i.e., into two datasets. First 

dataset contains independent attributes and second dataset contains dependent 

variable.  

o “iloc” in pandas is used to select rows and columns by number, in the order that 

they appear in the data frame.  
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o Independent attributes are taken into a variable ‘train’ 

 

 

o Dependent attribute is taken into a variable ‘test’ 

 

 Label Encoding refers to converting the labels into numeric form so as to convert it 

into the machine-readable form. Since our data doesn’t contain labeled data, there is 

no need for label encoding. 

o transform: when you want to do pre-processing on the data using one of the functions 

from sklearn.preprocessing. 

o fit_transform(): It's same as calling fit() and then transform(). 

 

 Now comes the main task in data pre-processing splitting training and testing 

datasets. To split the dataset we are using sklearn package. 
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o train_test_split is a function in Sklearn model selection for splitting data arrays into 

two subsets: for training data and for testing data. 

o Model selection is the process of choosing between different machine learning 

approaches - e.g. Decision Tree, logistic regression, etc. 

 After data pre-processing the important task starts i.e., training the model using 

the algorithm that best suits. We are using Decision tree and Random Forest 

algorithms to train our model. The training commands are shown in the below. 

 For Decision Tree Regressor 

 

 After training our model with appropriate algorithm we have to check whether 

our model is able is make correct predictions or not. To check that we are using 

above code. 

 

o predict(): This method accepts one argument, the new data X_new (e.g. 

model. predict(X_new)), and returns the learned label for each object in the array 
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 To check the performance of our model we use accuracy score. To calculate the 

accuracy score we need sklearn package. If the accuracy score is greater than 0.5 

and less than  or equal to 0.8 our model is said to be well tarined model. 

 

o sklearn provides the function accuracy_score to obtain the accuracy. 

 

 For Random Forest Regressor 

 

 After training our model with appropriate algorithm we have to check whether 

our model is able is make correct predictions or not. To check that we are using 

above code. 
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 Accuracy score 

 

 Importing Google Firebase Libraries, before using the firebase code, we have to 

create a project in google firebase and create corresponding labels in the 

database. These steps are described in detail later. 

 

 Setting firebase database url 

 

o ‘tp’ holds all the parameters such as temperature, humidity, ph etc. 

 

 Now the important task starts i.e., retrieving sensor data from google cloud 

(firebase) and start predicting the best crop using decision tree and random 

forest algorithms and combine the results to get best prediction. The commands 

required for this task are shown in the below 
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 After predicting the best crop, that crop will be stored in the google cloud. 
 
 Steps for creating a project in Google Firebase 

 
1. Open firebase.google.com and sign in with your gmail account. 

2. Click on Go to console and select create project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Create your project name and click on continue. 
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4. Disable Google analytics for your project click on create project, now your 

project is ready to use. 

 

 

 

 

5. Under develop, select database and search for realtime database and click on 

create database 
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6. Select start in test mode and click on enable. 

 

 

 

 

7. Create required labels. 
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8. Copy the database url, this should be used in our machine learning code and 

in NodeMCU code. 

 

 

      

 

Software Required 

 Arduino IDE - Arduino IDE (Integrated Development Environment) is software that 

runs on your computer which is used to write and upload computer code to the 

physical board. 

 

o Download the Arduino Software (IDE) 

Get the latest version from this link (https://www.arduino.cc/en/Main/Donate). You 

can choose between the Installer (.exe) and the Zip packages. We suggest you use the 

first one that installs directly everything you need to use the Arduino Software (IDE), 

including the drivers. With the Zip package you need to install the drivers manually. 

The Zip file is also useful if you want to create a portable installation. 
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o Installation of Arduino Software (IDE): 

1. When the download finishes, proceed with the installation and please 

allow the driver installation process when you get a warning from the 

operating system. 

2. Choose the components to install and click next. 

 

 

3. Choose the installation directory (we suggest to keep the default one) 
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4. The process will extract and install all the required files to execute 

properly the Arduino Software (IDE) 

 

 

 

 MIT App Inventor2 – A Platform used to create Android application to display the 

predicted crop. We can create applications by dragging and dropping components 

into a design view and using a visual blocks language to program. Using this 

platform we created an android app called as crop prediction. 
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Hardware Required  

 NodeMCU – NodeMCU is a development board which runs on the ESP8266 with the 

Espressif Non-OS SDK, and hardware based on the ESP-12 module. The device 

features 4MB of flash memory, 80MHz of system clock, around 50k of usable RAM 

and an on chip Wifi Transceiver. It is used to control sensors and send the sensor data 

to the Web Domain or Google Firebase.  

 

 

 

 Soil Moisture Sensor: This sensor mainly utilizes capacitance to gauge the water 

content of the soil (dielectric permittivity). The working of this sensor can be done by 

inserting this sensor into the earth and the status of the water content in the soil can be 

reported in the form of a percent. 
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 DHT11 Temperature Sensor: The DHT11 is a basic, ultra low-cost digital temperature 

sensor. It uses a thermistor to measure the surrounding air temperature, and spits out a 

digital signal on the data pin. 

 

 

 

 

 Jumper Pins: A jumper pin is made of material that conducts electricity, and is 

sheathed in a non conductive plastic block to prevent accidental circuit shorts. A 

jumper positioned over two or more pins creates a connection that activates certain 

setting instructions. 
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 Power Source: Hi-Watt batteries or rechargeable batteries. We recommend using 
rechargeable batteries. 
 

 
 
 

 Switch: a device for making, breaking, or changing the connections in an electrical 
circuit. 
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 Architecture 
 

 
Fig: 3.2.1 

 
Interfacing NoceMCU with soil moisture sensor 

o Connect the two pins of the moisture sensor to the two pins on the Amplifier circuit 

using jumper wires. 

o Connect the Vcc from the Amplifier to the 3.3V pin on the NodeMCU. 

o Connect the GND pin to the ground (GND) pin on the NodeMCU. 

o Connect the Analog pin to the A0 pin on the NodeMCU. 
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Fig: 3.2.2 
 

Interfacing Nodemcu with Dht11 Temperature Sensor 

o Connect the Vcc from the Dht11 to the 3.3V pin on the NodeMCU. 

o Connect the GND pin to the ground (GND) pin on the NodeMCU. 

o Connect the Analog pin to the D1 pin on the NodeMCU. 

 

 

 



Improving Crop Productivity Using Ensembling Technique And IoT 

Gudlavalleru Engineering College  27 
 

 

Fig: 3.2.3 
 Working 

o Firstly, the sensors are placed in the agricultural land, and then the sensors sense 

the information. 

o The microcontroller (NodeMCU) retrieves that sensor data and sends that data to 

the cloud. 

o Our machine learning model retrieves that data and start prediction based on those 

sensor values. 

o Once the best crop is predicted, it will be sent to cloud from which the best crop 

can be displayed in an android app 

o In our android application, we can observe the accurate sensor readings as well as 

the recommended crop. 
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 Using Android Application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig: 3.2.4 

Fig: 3.2.5 Fig: 3.2.6 
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1. Displays surface temperature 

2. Displays humidity of soil 

3. Drop down to select soil type 

4. Switch to control sensors 

5. Displays recommended crop 

6. To exit from the application 

7. Used to reset current readings 
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1. Enable the switch and wait for the sensor readings 

2. Once the sensor readings become constant, disable the slider and start prediction 

3. Once the prediction is done, we can observe the recommended crop 
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 Sample code of important functions 

 NodeMCU Code for connecting to wifi network 

 

#include <ESP8266WiFi.h> 

#define WIFI_SSID "user_name" 

#define WIFI_PASSWORD "password" 

 

void setup() { 

  pinMode(BUILTIN_LED, OUTPUT); 

  pinMode(2, OUTPUT); 

  Serial.begin(115200);    // Starts the serial 

communication 

  Serial.print("WiFi connecting to "); 

  Serial.println(WIFI_SSID); 

  WiFi.begin (WIFI_SSID,WIFI_PASSWORD); 

  Serial.print("Conneting"); 

  while (WiFi.status() != WL_CONNECTED) { 

      Serial.print("."); 

      delay(500); 

  } 

 Serial.println (""); 

 Serial.println ("WiFi Connected successfully !"); 

  Serial.print("NodeMCU IP Address : "); 

 Serial.println(WiFi.localIP()); 

} 

void loop() { 

digitalWrite(2,LOW); 

delay(100); 

digitalWrite(2,HIGH); 

digitalWrite(BUILTIN_LED,LOW); delay(100); 

digitalWrite(BUILTIN_LED,HIGH); 

} 
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 Soil Moisture Sensor code 

const int sensor_pin = A0;  // Soil moisture analog sensor pin to A0 of NodeMCU  

void setup() { 

Serial.begin(9600); /* Define baud rate for serial communication */ 

} 

void loop() { 

           float moisture_percentage; 

           moisture_percentage = ( 100.00 - ( (analogRead(sensor_pin)/1023.00) * 

100.00 ) ); 

           Serial.print("Soil Moisture(in Percentage) = "); 

           Serial.print(moisture_percentage); 

           Serial.println("%"); 

           delay(1000); 

} 

 

 Dht11 Temperature sensor code 

#include "DHT.h"       // including the library of DHT11 temperature sensor 

#define DHTTYPE DHT11   // DHT 11 

#define dht_dpin 0 

DHT dht(dht_dpin, DHTTYPE);  

void setup(void) {  

   dht.begin(); 

   Serial.begin(9600); 

   Serial.println("Temperature\n\n"); 

   delay(700); 

} 

void loop() { 

    float t = dht.readTemperature();          

    Serial.print("temperature = "); 

     Serial.print(t);  

     Serial.println("C  "); 

   delay(800); } 
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 Final Code 

#include <ESP8266WiFi.h> 

#include "DHT.h"              // including the library of DHT11 temperature 

sensor 

#define DHTTYPE DHT11       // DHT 11 

#define dht_dpin 0 

DHT dht(dht_dpin, DHTTYPE); 

#define WIFI_SSID "user_name" 

#define WIFI_PASSWORD "password" 

const int sensor_pin = A0;         // Soil moisture analog sensor pin to A0 of 

NodeMCU  

void setup() { 

  pinMode(BUILTIN_LED, OUTPUT); 

  pinMode(2, OUTPUT); 

  dht.begin(); 

 Serial.begin(9600); // Define baud rate for serial communication 

  Serial.print("WiFi connecting to "); 

  Serial.println(WIFI_SSID); 

  WiFi.begin (WIFI_SSID,WIFI_PASSWORD); 

  Serial.print("Conneting"); 

  while (WiFi.status() != WL_CONNECTED) { 

      Serial.print("."); 

      delay(500); 

  } 

  Serial.println (""); 

  Serial.println ("WiFi Connected successfully !"); 

  Serial.print("NodeMCU IP Address : "); 

  Serial.println(WiFi.localIP()); 

   Serial.println("Temperature\n\n"); 

   delay(700); 

} 

 

 



Improving Crop Productivity Using Ensembling Technique And IoT 

Gudlavalleru Engineering College  34 
 

void loop() { 

   float moisture_percentage; 

   moisture_percentage = ( 100.00 - ( (analogRead(sensor_pin)/1023.00) * 

100.00) ); 

   Serial.print("Soil Moisture(in Percentage) = "); 

   Serial.print(moisture_percentage); 

   Serial.println("%"); 

   float t = dht.readTemperature(); 

   Serial.print("temperature = "); 

     Serial.print(t);  

     Serial.println("C  "); 

   delay(800); 

} 
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3.3 DATA PREPARATION 
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o We collected this dataset form https://www.kaggle.com 

o This dataset contains fields such as temperature, humidity, ph, rainfall, label (crop) 

o There are 31 different crops in this dataset. They are: 

wheat, mungbean, Tea, millet, maize, lentil, jute, coffee, cotton ,groundnut, peas, 

rubber, sugarcane, tobacco, kidney beans, moth beans, coconut, black gram, adzuki 

beans, pigeon peas, chickpeas, banana, grapes, apple, mango, muskmelon, orange, 

papaya, watermelon, pomegranate and rice. 

o There are 3101 crop records. 

 

 

 

Fig: 3.3.1 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Precision Value: Precision is calculated as the number of true positive predictions 

divided by the total number of positive predictions. 

    

Recall value: Recall value is specified to as the relevant datasets that are related to the 

other request Search 

   

F measure: F measure test’s accurateness and is define as the weighted harmonic mean 

of the precision and recall of the analysis 

 

 

Accuracy: Accuracy gives the required related datasets used for classification. Compute 

the proportion of true positive and true negative in all calculated cases. 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION: 

In accurate prediction of different specified crop yields across different districts will help 

to farmers of India. Yield estimation models are utilized in preciseness Agriculture to 

extend yield production to satisfy demand and to recommend to the government in regard 

to prediction crop yield. During this work the regression approach were tested in their 

yield prediction capabilities. The readings were used for model inputs. Linear regression 

algorithms offered acceptable estimation accuracy, though higher prognostic power could 

also be obtained by parameters like year, crop, area, production (in tons) and alternative 

variables, like climate, agricultural practices and soil characteristics are including within 

the model development. 

5.2 FUTURE SCOPE: 

We can improve the prediction by integrating different sensors like soil nutrition sensors. 

By combining different algorithms we can improve the accuracy. By taking more 

attributes like rainfall, soil nutrients, year, crop area and other variables we can improve 

the best crop prediction.  
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Department of Computer Science and Engineering 
 
 

Program Outcomes (POs) 
 

Engineering Graduates will be able to: 
 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 
 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 
 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations. 
 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and synthesis of the information to provide valid 

conclusions., component, or software to meet the desired needs. 
 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 
 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 
 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 
 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 
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10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able 

to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions. 
 

11. Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these 

to one’s own work, as a member and leader in a team, to manage projects and 

in multidisciplinary environments. 
 

12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context 

of technological change. 

 
 
 

Program Specific Outcomes (PSOs) 
 

PSO1 : Design, develop, test and maintain reliable software systems and intelligent 

systems. 

 
PSO2 : Design and develop web sites, web apps and mobile apps. 
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PROJECT PROFORMA  
 
 

Application Product Research Review 
Classification 

of √ 
Project  

 
 

Note: Tick Appropriate category 
 
 
 

 Project Outcomes 
  

Course Outcome Identify and analyze the problem statement using prior 
(CO1) technical knowledge in the domain of interest. 

  

Course Outcome Design and develop engineering solutions to complex 
(CO2) problems by employing systematic approach. 

  

Course Outcome Examine ethical, environmental, legal and security issues 

during project implementation. (CO3) 
  

Course Outcome Prepare and present technical reports by utilizing different 
(CO4) visualization tools and evaluation metrics. 

  

 
 
 

 

Mapping Table  
 

CS1537 : MAIN PROJECT  

Course 
Outcomes 

   Program Outcomes and Program Specific Outcome   
                

PO PO PO  PO PO PO PO PO PO PO PO PO  PSO PSO 
1 2 3  4 5 6 7 8 9 10 11 12  1 2 

                 

CO1 3 2 1  1 2 3 2 3 2 3 3 2  1 1 
                 

CO2 3 3 3  3 3 2 3 2 2 2 2 1  3 3 
                 

CO3 2 2 3  2 2 3 3 3 2 2 2 2  3 2 
                 

CO4 2 3 1  3 3 2 1 2 3 3 2 2  2 2 
                 

 

 

Note: Map each project outcomes with POs and PSOs with either 1 or 2 or 
3 based on level of mapping as follows: 

 
1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) mapped
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ABSTRACT 

 
The agriculture plays a dominant role in the growth of the country’s economy. 

Climate and other environmental changes has become a major threat in the agriculture field. 

Machine learning is an essential approach for achieving practical and effective solutions for 

this problem. Crop Prediction involves predicting the best crop from available historical data 

like weather parameters and soil parameters. This recommender system uses real time data as 

input to the machine learning. The sensors collect data from the soil and send that data to the 

cloud (firebase). Then the machine learning model retrieves that data and predicts the best 

crop and sends that crop to the cloud. We develop an android application which retrieves the 

sensor values from the cloud and displays them. This prediction will helps to the farmer to 

predict the best crop before cultivating onto the agriculture field, which in turn increases the 

productivity. 
 

Keywords- Machine learning, IoT, Sensors, Prediction, Best crop. 
 

INTRODUCTION 
 

The science and craft of development on the dirt, raising yields and raising 

domesticated animals is called Agriculture. It is likewise called as cultivating. It assumes a 

prevailing job in the development of the nation's economy. Indian agribusiness incorporates 

numerous new organic products like banana, mango, guava, papaya, lemon and vegetables 

like chickpea, okra and significant flavours like stew pepper, ginger, sinewy harvests, for 

example, jute, staples, for example, millets and castor oil seed. India is the second biggest 

maker of wheat and rice, the world's significant nourishment staples. Atmosphere and other 

natural changes has become a significant danger in the farming field. AI is a fundamental 

methodology for accomplishing viable and successful answers for this issue. Predicting the 

best crop is one of the most important aspects for increasing productivity in order to satisfy 

the increasing food demand. Through our project we can predict the best crop that suites to 
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the agricultural land and the whole process of prediction is automated by machine learning 

technique and IoT. 
 

The prime objective in agriculture is to increase the productivity to satisfy the food needs of 

the country. Improper crop selection forms the major source of low productivity. Today many 

farmers select the crop for their agricultural land based on their knowledge, but this kind of 

crop selection doesn’t have significant advantage. 
 

Predicting the best crop is one of the most important aspects for increasing productivity in 

order to satisfy the increasing food demand. Through our project we can predict the best crop 

that suites to the agricultural land and the whole process of prediction is automated by 

machine learning technique and IoT. 
 

Crop Recommendation involves predicting the best crop from available historical data like 

weather parameters and soil parameters. This recommender system uses real time data as 

input to the machine learning. The sensors collect data from the soil and send that data to the 

cloud (firebase). Then the machine learning model retrieves that data and predicts the best 

crop and sends that crop to the cloud. We develop an android application which retrieves the 

sensor values from the cloud and displays them. This prediction will helps to the farmer to 

predict the best crop before cultivating onto the agriculture field, which in turn increases the 

productivity. 
 

RELATED WORK 
 

India is generally an agricultural country. Agriculture crop production depends on the 

season, organic, and monetary cause. Nowadays, Farmers are hostile to produce the yield 

because of erratic climatic changes and scarcity of water resource. To predict the crop yield 

with the help of data mining technique, advanced methods can be introduced to predict crop 

yield and it also helps the farmer to choose the most suitable crop, thereby improving the 

value and gain of the farming area. [1]. 
 

This paper [2] focus on predicting the yield of the crop based on the existing data by using 

Random Forest algorithm. Real data of Tamilnadu were used for building the models and the 

models were tested with samples. The prediction will helps to the farmer to predict the yield 

of the crop before cultivating onto the agriculture field. To predict the crop yield in future 

accurately Random Forest, a most powerful and popular supervised machine learning 

algorithm is used. 
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Crop yield prediction is a very important agricultural problem. Any farmer is interested in 

knowing how much yield he is about to expect. In the past, yield prediction was performed by 

considering farmer's experience on particular field and crop. We analyzed result of multiple 

linear Regression, Regression Tree, K-nearest Neighbor and Artificial Neural Network We has 

done prediction based on Soil, Environmental and A biotic attributes. KNN algorithm gives better 

result compared to other algorithms for Groundnut crop yield prediction [3]. 
 

The crop yield is the major factor to decide the farmers earning. Crop yield prediction will 

assist the farmers and other stakeholders for better crop planning i.e. selling, warehousing, 

market prices etc. Mainly data mining techniques for DSS is based on artificial neural 

networks, Bayesian networks, vector support system etc. The decision support system will 

help the farmers to cut the losses, farmer suicides and also will improve the crop yield due to 

proactive planning. This paper discusses and compares the various data mining techniques 

available for the decision support systems i.e. crop yield prediction [4]. 
 

Data Mining is emerging research field in crop yield analysis. Yield prediction is a very 

important issue in agricultural. Data mining techniques are the better choice for this purpose. 

Different Data Mining techniques are used and evaluated in agriculture for estimating the 

future year's crop production. This is achieved by applying association rule mining on 

agriculture data. This research focuses on creation of a prediction model. This paper presents 

a brief analysis of crop yield prediction using data mining technique based on association 

rules for the selected region. The experimental results shows that the proposed work 

efficiently predict the crop yield production [5]. 
 

In Indian history, agriculture has been the backbone of the economy. The aim of this study is 

to look at the prediction of crops which will offer high yield within the given location 

considering the climate and soil parameters. A neural network is employed for modeling 

advanced relationships between inputs and outputs. The objective of this thesis is to grasp the 

machine learning algorithmic rule mistreatment neural networks and constructing model that 

predicts seed categories supported machine learning technique. The model is experimented 

mistreatment seed dataset and so seed categories area unit foreseen mistreatment the 

developed model [6]. 
 

The influence of climate change and its unpredictability has caused majority of the 

agricultural crops to be affected in terms of their production and maintenance. Forecasting or 

predicting the crop yield well ahead of its harvest time would assist the strategists and 
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farmers for taking suitable measures for selling and storage. Accurate prediction of crop 

development stages plays an important role in crop production management. The neural 

network algorithm is less prone to error than other machine learning and data mining 

techniques, making it an effective machine learning tool for predicting crop yields [7]. 
 

METHODOLOGY 
 

In our project we are going to use Ensemble technique. Ensemble methods are 

techniques that create multiple models and then combine them to produce improved results. 

Ensemble methods usually produce more accurate solutions than a single model would. 

Decision Tree and Linear Regression algorithms are used in our project. The results from 

these algorithms are then combined to produce improved results. 
 

Decision Tree algorithm belongs to the family of supervised learning algorithms. Unlike 

other supervised learning algorithms, decision tree algorithm can be used for solving 

regression and classification problems too. The general motive of using Decision Tree is to 

create a training model which can use to predict class or value of target variables by learning 

decision rules inferred from prior data (training data). 
 

The decision tree algorithm tries to solve the problem, by using tree representation. Each 

internal node of the tree corresponds to an attribute, and each leaf node corresponds to a class 

label. 
 

Decision Tree Algorithm Pseudo code: 
 

1. Place the best attribute of the dataset at the root of the tree. 
 

2. Split the training set into subsets. Subsets should be made in such a way that each 

subset contains data with the same value for an attribute. 
 

3. Repeat step 1 and step 2 on each subset until you find leaf nodes in all the branches of 

the tree. 
 

In decision trees, for predicting a class label for a record we start from the root of the tree. 
 

We compare the values of the root attribute with record’s attribute. On the basis of 

comparison, we follow the branch corresponding to that value and jump to the next node. 
 

We continue comparing our record’s attribute values with other internal nodes of the tree 

until we reach a leaf node with predicted class value. As we know how the modelled decision 

tree can be used to predict the target class or the value. Now let’s understanding how we can 

create the decision tree model. 
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Assumptions while creating Decision Tree: 
 

13. At the beginning, the whole training set is considered as the root. 
 

14. Feature values are preferred to be categorical. If the values are continuous then they 

are discretized prior to building the model. 
 

15. Records are distributed recursively on the basis of attribute values. 
 

16. Order to placing attributes as root or internal node of the tree is done by using some 

statistical approach. 
 

A Random Forest is an ensemble technique capable of performing both regression and 

classification tasks with the use of multiple decision trees and a technique called Bootstrap 

Aggregation, commonly known as bagging. The basic idea behind this is to combine multiple 

decision trees in determining the final output rather than relying on individual decision trees. 

Approach: 
 

1. Pick at random K data points from the training set. 
 

2. Build the decision tree associated with those K data points. 
 

3. Choose the number Ntree of trees you want to build and repeat step 1 & 2. 
 

4. For a new data point, make each one of your Ntree trees predict the value of Y for the 

data point, and assign the new data point the average across all of the predicted Y 

values. 
 

Below is the step by step Python implementation. 
 

1. Import the required libraries. 
 

2. Import the dataset 
 

3. Preprocess the data 
 

4. Fit Random forest regressor to the dataset 
 

5. Predicting a new result 
 

We create models from these two algorithms. The real time data from sensors are retrieved 

from firebase (Google Cloud) and sent to our models. Then we will combine the results of all 

the models to get accurate prediction. For this purpose, we need to create a project in firebase 

and create corresponding labels to store real time sensor data. 
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EXPERIMENTAL RESULTS 
 

Based on the data read by the sensors, we can finally predict the best crop that will 

give high productivity. The data read by the sensors include soil pH, soil moisture, and 

temperature. After prediction, we can observe the recommended crop in user interface. 
 

Below are the figures of App User Interface of our project  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Splash Screen Fig 2: User Interface  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3: App predicting the best crop 
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CONCLUSIONAND FUTURE SCOPE 
 

It can be concluded that we can accurately predict the best crop there by increasing 

the productivity. By doing so, we reduce the wrong choice on choosing crop and increase 

productivity to full fill growing food demands of the country. Compared to other papers, our 

algorithm can efficiently predict best crop for a particular agricultural land. We can improve 

the prediction by integrating different sensors like soil nutrition sensors. By taking more 

attributes like rainfall, soil nutrients, year, crop area and other variables we can improve the 

best crop prediction. 
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