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ABSTRACT 

 

Now the world is running under the influence of various applications of 

information technology. One of the most popular applications developed in IT is 

E-commerce. 

       In present scenario, people are buried up in a heavy work culture, as 

everyone is engaged with busy schedules, and hectic tasks which make them 

deviate from family life. If any issues encounter unexpectedly, it distracts them and 

makes them choose over the work they have to accomplish primarily. It is important 

to manage both professional and family life. In such circumstances, every one of us 

would have fantasized about a kind of house which doesn’t have any leaks in pipes, 

if it doesn’t have any mess in fixing a furniture and a kind of house which never 

face any maintenance issues and every one of us have thought that a life would be 

much better if no point of issue arises in getting a service at your door step and if 

there is no mess in bargaining a labor for home service. In such situation’s E-

Commerce plays a vital role in today’s life as it has so many advantages in our life 

because it makes convenient in daily life of the people. So, giving a thought to that 

aspect of life is to design and develop a system that provides many services at your 

doorstep in just one click. A System that provides variety of services like plumbers, 

repair persons, cleaners, electricians, painters, taxi service laundry and many more. 

To make it comfortable for all the users our system also provides a mobile 

environment which offers ease in accessing our services. A very simple process is 

carried out to book a service(s), and People can choose the service and get the 

service providers who are nearer to him and has highest rating. System is versatile 

as service can be booked from everywhere to anywhere you desire. 
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1.INTRODUCTION 

 
    
EXISTING SYSTEM: 
 In general, when someone need aid with small but major household tasks, the trouble arises 

that where the skilled persons are available and the trusted providers are impossible to find, who 

delivers consistently flawless service on instance 

 

 

DRAWBACKS OF THE EXISTING SYSTEM: 

 It is a time consuming process. 

 User Should search for the skilled service providers 

 Sometimes we cannot find people who are nearer to us 

 
 
 

 

 

PROPOSED SYSTEM: 
 It is not known when we require a service and sometimes we need the service providers 

immediately. And it is difficult to find the nearest provider. So our project gives an Interface for 

having the nearest Service Provider Location and details of the provider. The System also gives 

the details of all the nearest service providers. And our project helps the customers to book their 

appointment and get the service 

  

  

ADVANTAGES OF PROPOSED SYSTEM: 

 Less processing time. 

 Customer can get the service to his door step. 

 Customer can get the Nearest Service Providers 

 Service Providers get the benefit by Registering. 
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1. SYSTEM ANALYSIS 

 
 FEASIBILITY STUDY: 

The feasibility of the project is analyzed in this phase and business proposal is put 

forth with a very general plan for the project and some cost estimates. During system analysis 

the feasibility study of the proposed system is to be carried out. This is to ensure that the 

proposed system is not a burden to the company. For feasibility analysis, some understanding 

of the major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are 

 
 

 Technical Feasibility 

 Operational Feasibility 

 Economical Feasibility 

 
 TECHNICAL FEASIBILITY 

 

This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand on the 

available technical resources. The existing systems which we are going to develop the 

grocery management will require the available computing systems existing in the grocery 

service system. To develop the software, technical people need the knowledge of basic java 

and server pages creation and database table creation using ORACLE 10g XE. To analyze the 

sales WEKA tool usage is included. 

 
 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational feasibility 

aspects of the project are to be taken as an important part of the project implementation. With 

the little training of software on the existing systems the clerks can easily use the project after 

implementation and maintenance phase. 

 
 ECONOMICAL FEASIBILITY 

A system can be developed technically and that will be used if installed must still be a 

good investment for the organization. In the economical feasibility, the development cost in 

creating the system is evaluated against the ultimate benefit derived from the new systems. 
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Using the developed software system the shop owner can get a number of useful reports like 

mostly sold items, weekly reports or monthly reports, he can visualize the sales of the items, 

profits by generating a number of graphs. 

 
 SOFTWARE REQUIREMENTS SPECIFICATION 

Purpose: 

The main purpose for preparing this document is to give a general insight into the 

analysis and requirements of the existing system or situation and for determining the 

operating characteristics of the system. 

 

Scope: 

This Document plays a vital role in the development life cycle (SDLC) and it 

describes the complete requirement of the system. It is meant for use by the developers and 

will be the basic during testing phase. Any changes made to the requirements in the future 

will have to go through formal change approval process. 

 

 

Hardware Requirements: 

 Processor : Intel Pentium Core I3 or I5 

 RAM : 2GB 

 Hard Disk : 1TB 

 
Software Requirements: 

 Front End  :  HTML5 

 Database :  MySQL 

 Programming Languages    :  PHP7.2.28 

 IDE  :  Visual Studio Code(1.42.1) 

 Operating System   :  Windows 8 
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2. SYSTEM DESIGN 

 
 

Once software requirements have been analyzed and specified, software designs as 

the first of three technical activities design, code generation and test-that are require to build 

and software. Various stages in design are 

1. Conceptual Design 

2. Database Design 

3. Functional design 

CONCEPTUAL DESIGN: 

The conceptual structure of a database is called schema. Schema shows the kind of 

data that exits in a database and how these are logically related to each other. A Schema can 

be regarded as a blueprint that portrays, both, kind of data used in building a database and 

logical. 

Relationship, and must correctly represent their inter-relationships. Schema is 

frequently depicted pictorially viz, data flow diagram etc. 

DATABASE DESIGN: 

          SQLite is a free Source database that is available to everyone with no cost. SQL database  

     is a relational database. The data is stored in rows and columns and this have features like  

     SQL syntax and prepared statements. The database need small memory at runtime  

     (approx. 250 Kbyte). 

SQL supports the following data types: 

TEXT (similar to String in Java) 

INTEGER (similar to long in Java) 

REAL (similar to double in Java). 

A database is a collection of related data, organized on basis of relationship in the data 

rather than the convenience of storage structures. It enables sharing of data among various 

users as and when required. 

Relational database: 

A database in which data is stored in tables allowing the relationship among tables and 

more efficient no redundant data storage and manipulation. 
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Table: 

Table is a fundamental structure of Relational Database Management System. 

Field: 

An element of a table that contains a specific item of information such as account code. It 

represents a column. 

 
Record: 

A collection of data about a particular thing like a book. It represents a row in a table. 

 
 

FUNCTIONAL DESIGN: 

Input describes the information to be supplied to this function either by the user on the 

screen or from any data store. Processing describes the operation to be carried out by the 

function. The validations necessary are also described at this point. Output describes the 

information obtained from the functions or the action carried out by the function. 

 
OUTPUT DESIGN 

 
A quality output is one, which meets the requirements of the end user and presents the 

information clearly. In any system results of processing are communicated to the users and to 

other system through outputs. In output design it is determined how the information is to be 

displaced for immediate need and also the hard copy output. It is the most important and 

direct source information to the user. Efficient and intelligent output design improves the 

system’s relationship to help user decision-making. 

1. Designing computer output should proceed in an organized, well thought out manner; the 

right output must be developed while ensuring that each output element is designed so that 

people will find the system can use easily and effectively. When analysis design computer 

output, they should Identify the specific output that is needed to meet the requirements. 

2. Select methods for presenting information. 

3. Create document, report, or other formats that contain information produced by the system. 

The output form of an information system should accomplish one or more of the following 

objectives. 

 Convey information about past activities, current status or projections of the 

 Future. 

 Signal important events, opportunities, problems, or warnings. 

 Trigger an action. 

 Confirm an action. 
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INPUT DESIGN: 

 
The input design is the link between the information system and the user. It comprises 

the developing specification and procedures for data preparation and those steps are 

necessary to put transaction data in to a usable form for processing can be achieved by 

inspecting the computer to read data from a written or printed document or it can occur by 

having people keying the data directly into the system. The design of input focuses on 

controlling the amount of input required, controlling the errors, avoiding delay, avoiding 

extra steps and keeping the process simple. The input is designed in such a way so that it 

provides security and ease of use with retaining the privacy. Input Design considered the 

following things: 

 What data should be given as input? 

 How the data should be arranged or coded? 

 The dialog to guide the operating personnel in providing input. 

 Methods for preparing input validations and steps to follow when error occur. 

 

OBJECTIVES 

 
1. Input Design is the process of converting a user-oriented description of the input into a 

computer-based system. This design is important to avoid errors in the data input process and 

show the correct direction to the management for getting correct information from the 

computerized system. 

 
2. It is achieved by creating user-friendly screens for the data entry to handle large volume of 

data. The goal of designing input is to make data entry easier and to be free from errors. The 

data entry screen is designed in such a way that all the data manipulates can be performed. It 

also provides record viewing facilities. 

 
3. When the data is entered it will check for its validity. Data can be entered with the help of 

screens. Appropriate messages are provided as when needed so that the user will not be in 

maize of instant. Thus the objective of input design is to create an input layout that is easy to 

follow 
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 UML DIAGRAMS 

 
 

The Unified Modeling Language (UML) is a graphical language for visualizing, 

specifying, constructing, and documenting the artifacts of a software-intensive system. The 

UML offers a standard way to write a system's blueprints, including conceptual things 

such as business processes and system functions as well as concrete such as programming 

language statements, database schemas, and reusable software components. 

There are two broad categories of diagrams 
 

 Structural Diagrams 

 Behavioral Diagrams 

The structural diagrams represent the static aspect of the system. These static aspects 

represent those parts of a diagram which forms the main structure and therefore stable. 

The four types of structural diagrams are: 
 

 Class diagram 

 Object diagram 

 Component diagram 

 Deployment diagram 

 

Behavioral diagrams basically capture the dynamic aspect of a system. Dynamic aspect 

can be further described as the changing/moving parts of a system. 

The five types of behavioral diagrams are: 
 

 Use case diagram 

 Sequence diagram 

 Collaboration diagram 

 State chart diagram 

 Activity diagram 
 
 

USE CASE DIAGRAM: 

Use case diagrams are a set of use cases, actors and their relationships. They represent 

the use case view of a system. A use case represents a particular functionality of a system. 

So use case diagram is used to describe the relationships among the functionalities and  
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their internal/external controllers. These controllers are known as actors. Use case is 

classified as a behavioural diagram. 

• Use cases 

A use case describes a sequence of actions that provide something of measurable 

value to an actor and is drawn as a horizontal ellipse. 

 Actors 

An actor is a person, organization, or external system that plays a role in one or more 

interactions with the system. 

 System boundary boxes (optional) 

A rectangle is drawn around the use cases, called the system boundary box, to indicate 

the scope of system. Anything within the box represents functionality that is in scope and 

anything outside the box is not. 

 

 

                              Description: This is the use case diagram for entire system. 
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     STATE CHART DIAGRAM: 

 

State chart diagram describes the flow of control from one state to another state.States 

are defined as a condition in which an object exists and it changes when some event is 

triggered. The most important purpose of State chart diagram is to model lifetime of an object 

from creation to termination.. 

       State chart diagrams are also used for forward and reverse engineering of a system 

    However, the main purpose is to model the reactive system. 

    Following are the main purposes of using State chart diagrams − 

 To model the dynamic aspect of a system. 

 To model the life time of a reactive system. 

 To describe different states of an object during its life time. 

 Define a state machine to model the states of an object. 
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                                                                         METHDOLOGY 
     

     

     In  Service User Perspective: 
 

 
 

 

     In Service Provider Perspective: 
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                                                                       DATABASE DESIGN 

       

      MySQL 

      SQLite is a free Source database that is available to everyone with no cost. SQL database  

     is a relational database. The data is stored in rows and columns and this have features like  

     SQL syntax and prepared statements. The database need small memory at runtime  

     (approx. 250 Kbyte). 

SQL supports the following data types: 

TEXT (similar to String in Java) 

INTEGER (similar to long in Java) 

REAL (similar to double in Java). 

     Every row in the database has to be handled carefully while inserting the data. If the 

     inserting data is not stable or according to the CREATED database then the data will not 

     be inserted, there will be a NULL value. It is mandatory to remember the structure of 

     the database before we try to insert the values into the created database. 

 

Normalization: 

It is a process of converting a relation to a standard form. The process is used to 

handle the problems that can arise due to data redundancy i.e, repetition of data in the 

database, maintain data integrity as well as handling problems that can arise due to insertion, 

update, deletion anomalies. 

Decomposing is the process of splitting relations into multiple relations to eliminate 

anomalies and maintain anomalies and maintain data integrity. To do this we use normal  
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forms or rules for structuring relation. 

Insertion Anomaly: Inability to add data to the database due to absence of other data. 

Deletion Anomaly: Unintended loss of data due to deletion of other data. 

Update Anomaly: Data inconsistency resulting from data redundancy and partial update. 

 

NORMAL FORMS: 

These are the rules for structuring relations that eliminate anomalies. 

First Normal Form: 

A relation is said to be in first normal form if the values in the relation are atomic for  

every attribute in the relation. By this we mean simply that no attribute value Can be a set of 

values or, as it is sometimes expressed, a repeating group. 

Second Normal Form: 

A relation is said to be in second normal form if it is in first normal form and it should 

satisfy any one of the following rules. 

 Primary key is not a composite primary key. 

 No non key attribute are present. 

 Every non key attribute is fully functionally dependent on full set of primary key. 

Third Normal Form: 

A relation is said to be in third normal form if there exists no transitive dependencies. 

Transitive Dependency: If two non key attributes depend on each other as well as on the 

primary key then they are said to be transitively dependent. 

The above normalization principles were applied to decompose the data in multiple 

tables thereby making the data to be maintained in a consistent state. 

 

Service Register Schema Table: 
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    Service Register Table: 

 
 

    Customer Table Structure: 

          CREATE TABLE `customer`  

( 

 `Id` int(11) NOT NULL, 

 `name` varchar(50) NOT NULL, 

 `loc` varchar(50) NOT NULL, 

 `phone` varchar(50) NOT NULL,  

`email` varchar(100) NOT NULL,  

`uname` varchar(50) NOT NULL, 

 `pwd` varchar(50) NOT NULL  

) ENGINE=MyISAM DEFAULT CHARSET=latin1; 
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      Customer Table 
 

 
 

 Structure of Table "book": 
    CREATE TABLE `book`  

( 

 `Id` int(11) NOT NULL,  

`sname` varchar(50) NOT NULL, 

 `email` varchar(50) NOT NULL, 

 `phone` varchar(50) NOT NULL,  

`hso` varchar(50) NOT NULL, 

 `address` varchar(100) NOT NULL, 

 `dat` varchar(50) NOT NULL,  

` status` varchar(50) NOT NULL,  

`bname` varchar(50) NOT NULL  

) ENGINE=MyISAM DEFAULT CHARSET=latin1; 
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    Book Table: 
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                                                  Detailed Design 

                PHP: 

 
                 The following diagram illustrates PHP Architecture: 

 

  

Fig. 5. PHP Architecture 

 

   The PHP Hypertext Preprocessor (PHP) is a programming language that allows web deve- 

   -lopers to create dynamic content that interacts with databases. PHP is basically used  

   for  developing web based software applications. This tutorial helps you to build your base  

   with PHP. 

Why to Learn PHP? 

   PHP started out as a small open source project that evolved as more and more people  

   found out how useful it was. Rasmus Lerdorf unleashed the first version of PHP way back  

   in 1994. 

   PHP is a MUST for students and working professionals to become a great Software  

   Engineer specially when they are working in Web Development Domain. I will list down 

   some of the key advantages of learning PHP: 

● PHP is a recursive acronym for "PHP: Hypertext Preprocessor". 

● PHP is a server side scripting language that is embedded in HTML. It is used to manage 

 

 dynamic content, databases, session tracking, even build entire e-commerce sites. 

● It is integrated with a number of popular databases, including MySQL, PostgreSQL,



 
 

 

                                                            

 

18 

Oracle, Sybase, Informix, and Microsoft SQL Server. 

● PHP is pleasingly zippy in its execution, especially when compiled as an Apache module 

on the Unix side. The MySQL server, once started, executes even very complex queries 

with huge result sets in record-setting time. 

● PHP supports a large number of major protocols such as POP3, IMAP, and LDAP. PHP4 

added support for Java and distributed object architectures (COM and CORBA), making n-

tier development a possibility for the first time. 

● PHP is forgiving: PHP language tries to be as forgiving as possible. 

● PHP Syntax is C-Like. 

Characteristics of PHP 

Five important characteristics make PHP's practical nature possible − 

● Simplicity 

● Efficiency 

● Security 

● Flexibility 

● Familiarity 

Hello World using PHP. 

Just to give you a little excitement about PHP, I'm going to give you a small conventional PHP 

Hello World program, You can try it using Demo link. 

 

<html>   

   <head> 

      <title>Hello World</title> 

   </head> 

   <body> 

      <?php echo "Hello, World!";?> 

   </body> 

</html> 

Applications of PHP 

As mentioned before, PHP is one of the most widely used language over the web. I'm going to list 

few of them here: 

● PHP performs system functions, i.e. from files on a system it can create, open, read, write, 

and close them 
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● PHP can handle forms, i.e. gather data from files, save data to a file, through email you can 

send data, return data to the user. 

● You add, delete, modify elements within your database through PHP. 

● Access cookies variables and set cookies. 

● Using PHP, you can restrict users to access some pages of your website. 

● It can encrypt data. 

PHP started out as a small open source project that evolved as more and more people found 

out how useful it was. Rasmus Lerdorf unleashed the first version of PHP way back in 

1994. 

● PHP is a recursive acronym for "PHP: Hypertext Preprocessor". 

● PHP is a server side scripting language that is embedded in HTML. It is used to manage 

dynamic content, databases, session tracking, even build entire e-commerce sites. 

● It is integrated with a number of popular databases, including MySQL, PostgreSQL, 

Oracle, Sybase, Informix, and Microsoft SQL Server. 

● PHP is pleasingly zippy in its execution, especially when compiled as an Apache module 

on the Unix side. The MySQL server, once started, executes even very complex queries 

with huge result sets in record-setting time. 

● PHP supports a large number of major protocols such as POP3, IMAP, and LDAP. PHP4 

added support for Java and distributed object architectures (COM and CORBA), making n-

tier development a possibility for the first time. 

● PHP is forgiving: PHP language tries to be as forgiving as possible. 

● PHP Syntax is C-Like. 

Common uses of PHP 

● PHP performs system functions, i.e. from files on a system it can create, open, read, write, 

and close them. 

● PHP can handle forms, i.e. gather data from files, save data to a file, through email you can 

send data, return data to the user. 

● You add, delete, modify elements within your database through PHP. 

● Access cookies variables and set cookies. 

● Using PHP, you can restrict users to access some pages of your website. 

● It can encrypt data. 

Characteristics of PHP 

Five important characteristics make PHP's practical nature possible  

● Simplicity 

● Efficiency 

● Security 

● Flexibility 

● Familiarity 
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"Hello World" Script in PHP 

To get a feel for PHP, first start with simple PHP scripts. Since "Hello, World!" is an essential 

example, first we will create a friendly little "Hello, World!" script. 

As mentioned earlier, PHP is embedded in HTML. That means that in amongst your 

normal HTML (or XHTML if you're cutting-edge) you'll have PHP statements like this 

− 

<html> 

    

   <head> 

      <title>Hello World</title> 

   </head>  

   <body> 

      <?php echo "Hello, World!";?> 

   </body> 

</html> 

It will produce following result − 

Hello, World! 

 

If you examine the HTML output of the above example, you'll notice that the PHP code is not 

present in the file sent from the server to your Web browser. All of the PHP present in the Web 

page is processed and stripped from the page; the only thing returned to the client from the Web 

server is pure HTML output. 

All PHP code must be included inside one of the three special markup tags ATE are recognized 

by the PHP Parser. 

<?php PHP code goes here ?> 

<?    PHP code goes here ?> 

<script language = "php"> PHP code goes here </script> 

A most common tag is the <?php...?> and we will also use the same tag in our tutorial. 
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                                                   Modules Description: 

In the flexibility of the uses the interface has been developed a graphics concept in 

mind, associated through a browser interface. The GUI’S at the top level have been 

categorized as 

1. Administrative user interface 

2. The operational or generic user interface 

 
 

The modules involved are 

1. Administrator 

2. Service Users 

3. Service Providers 

 
 

Administrator: 

Administrator is the chief of our system. He can have all the privileges to do anything in 

this system. Admin can keep data about all the customer details. He can have the details of all 

the services and service provider details. 

 

Users: 

Users can sign in to the system if he is a new user. Otherwise, he can directly login to 

the system. After login he can view the services and select the service provider and book 

the service.  

Service Providers: 

            Service Provider can add his service by signing in to the system if he is a new 

provider .Otherwise, he can directly login to the system. After login he can view the 

bookings and his feedback. 
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5. SYSTEM IMPLEMENTATION AND TESTING 

 

The purpose of testing is to discover errors. Testing is the process of trying to 

discover every conceivable fault or weakness in a work product. It provides a way to check 

the functionality of components, sub assemblies, assemblies and/or a finished product It is the 

process of exercising software with the intent of ensuring that the 

Software system meets its requirements and user expectations and does not fail in an 

unacceptable manner. There are various types of test. Each test type addresses a specific 

testing requirement. 

 
TYPES OF TESTS: 

 

 

UNIT TESTING: 

Unit testing involves the design of test cases that validate that the internal program 

logic is functioning properly, and that program inputs produce valid outputs. All decision 

branches and internal code flow should be validated. It is the testing of individual software 

units of the application .it is done after the completion of an individual unit before 

integration. This is a structural testing, that relies on knowledge of its construction and is 

invasive. Unit tests perform basic tests at component level and test a specific business 

process, application, and/or system configuration. Unit tests ensure that each unique path of a 

business process performs accurately to the documented specifications and contains clearly 

defined inputs and expected results. 

 INTEGRATION TESTING: 

Integration tests are designed to test integrated software components to determine if 

they actually run as one program. Testing is event driven and is more concerned with the 

basic outcome of screens or fields. Integration tests demonstrate that although the 

components were individually satisfaction, as shown by successfully unit testing, the 

combination of components is correct and consistent. Integration testing is specifically aimed 

at exposing the problems that arise from the combination of components. 
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 SYSTEM TESTING: 

System testing ensures that the entire integrated software system meets requirements. 

It tests a configuration to ensure known and predictable results. An example of system testing 

is the configuration oriented system integration test. System testing is based on process 

descriptions and flows, emphasizing pre-driven process links and integration points. 

 
White Box Testing: 

White Box Testing is a testing in which in which the software tester has knowledge of 

the inner workings, structure and language of the software, or at least its purpose. It is 

purpose. It is used to test areas that cannot be reached from a black box level. 

Black Box Testing: 

Black Box Testing is testing the software without any knowledge of the inner 

workings, structure or language of the module being tested. Black box tests, as most other 

kinds of tests, must be written from a definitive source document, such as specification or 

requirements document, such as specification or requirements document. It is a testing in 

which the  software under test is treated,  as  a black box  .you  cannot ―see‖ into it. The test 

provides inputs and responds to outputs without considering how the software works. 

I 

 IMPLEMENTATION AND MAINTENANCE TSETING: 

 
 

Test strategy and approach 

Field testing will be performed manually and functional tests will be written in detail.  

 
Test objectives 

 All field entries must work properly. 

 Pages must be activated from the identified link. 

 The entry screen, messages and responses must not be delayed. 

 
Features to be tested 

 Verify that the entries are of the correct format 

 No duplicate entries should be allowed 

 All links should take the user to the correct page. 
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APPROACH FOR TESTING: 

Approach for testing specifies the overall approach to be followed in the current 

project. This is sometimes called testing criteria. 

Test Deliverable: 
 

It should be specifies the test plan, before the actual testing begins. Test summary 

report, test log and data about the code coverage. 

Schedule: 
 

The test log provides chronological record of relevant details about the execution of 

test case. 

Personal Allocation: 
 

It identifies the person responsible for performing the different activities. 
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5.5. TEST CASES 
 

Test Case 1: Customer Login page: 

 

Test Input Actual   output Obtained output Description 

Valid 

login 

User id, 

Password 

Redirects to 

customer page 

Redirects to 

customer page 

Test passed 

Passes the 

control to the 

other Module 

Invalid 

login 

User id, 

Password 
Invalid details Invalid details 

Test Passed 

Passes the 

control to the 

error 

 

 

Screen shot for the above test case: 
 

 

 

 
 

Description: This page shows that Customer redirects to customer(Services) page. 
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Test Case 2: Customer Registration Page: 

 
 

Test Input 
Actual 

output 

Obtained 

output 
Description 

Valid 

registration 

Name, 

Location, 

Phone 

number, 

Email, 

user id, 

password 

success success 

Test passed Passes 

the control to the 

other module 

Invalid 

registration 

Name, 

Location, 

Email, 

user id, 

password 

failed success 

Test failed Passes 

the control to the 

error page 

Screen shot for the above test case:  

 

 
 

 

Description:  This page shows that Customer did not entered the Phone Number.  
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Test Case 3: Service Provider Registration Page 

 

Test Input 
Actual 

output 

Obtained 

output 
Description 

Valid 

feedback 

Name,Location,Service 

name, Amount,Phone 

Number,Email id, user 

id ,Password. 

success success 

Test passed 

Passes the 

control to 

the other 

module 

Invalid 

feedback 

Name,Location, Service 

name, Amount,user 

id,Password. 
failed success 

Test failed 

Passes the 

control to 

the error 

page 

 

Screen shot for the above test case: 

 

 
 

 

 

Description: This page shows that all values are not entered in the Service Registration page. 
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6.SCREEN SHOTS 
 

 

 

HOME PAGE: 
 

 

 

 
Description: This is the home page of Intelligent Service Provider with 

Location Access. 
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CUSTOMER REGISTRATION PAGE: 
 

 

 

 
 

Description: This is the Customer Registration page of Intelligent Service 

Provider with Location Access Website. 
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Customer Login Page: 
 

 

 
Description: This is the Customer Login Page of Intelligent Service 

Provider with Location Access website. 
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     Service Provider Registration Page: 
 

 
 

 
Description: This is the service provider Registration page of Intelligent 

Service Provider With Location Access 
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Service Provider Login Page: 
 
      

       

Description: This is the Service Provider Login page of Intelligent Service 

Provider with location access 
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Services: 
 

 

 

 

Description: This is the Services List Page of Intelligent Service Provider  

with Location Access 
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Sign Up Page: 
 

 

 

 

Description: Signup page directly goes to Customer Registration page 
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     Login Page: 

      

 

 

 

Description: Login button directly goes to the customer login page 
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Service Search Page: 
 

 

 
Description: After Customer Login, customer can search his required service. 
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Service Provider Details: 
 

 

 

 

Description: After Choosing his Service and submitting, he will get the  

nearest service provider details. 
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Booking a Service: 
 

 

 

 
Description: The user can book a service by giving the details. 
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     My Bookings Page: 

 

 

 

 

 
Description: User will his booking details in MyBookings. 
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Service Provider Page: 
 

       

 
Description: Service Provider will  accept the booked Service. 
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     About us Page: 

     

 

 

 

 
Description: This is About us page of Intelligent Service Provider With Location Access 

website. 
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Join our team Page: 
 

      
 

 
Description: This is Join our team page of Intelligent Service Provider with location  

access website. 
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Contact Us page: 
 

Description: This is Contact us page of Intelligent Service Provider with location 

Access website.
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                                                    CONCLUSION 
      

    In today's life, people are busy with their hectic schedules, That's why we 

offer service to your door-step."Intelligent Service Provider with Location 

Access" provides you loyal service to all home services. In order to use our services 

customer should register and login to our website. Then the customer can be able to 

search for his services. We provide the details of service providers who are nearer to 

his location. 

 To reduce burden in finding in-house solutions for the services, the proposed 

system provides several services by providing service specialists at your doorstep in 

one click. A systematic mobile environment to system clients offers ease in 

accessing our services in a more comfortable way, With well qualified and 

background demonstrated professionals. we make all your home cleaning, 

plumbing, furniture, maintenance, electrical works, appliance repair, vehicle service 

and many other services to be done in a click anytime from anywhere 
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FUTURE ENHANCEMENT 

 
 The "Intelligent Service Provider with Location Access" Application 

provides some of the home services which are most frequently used. This system 

accommodates the changing needs of the end user. The overall system can be 

designed so that its capacity can be increased in response to the further requirements 

for which the application provides an increased in response to the further 

requirements for which the application provides an appropriate service overseas. 

 Further this application can be prolonged by adding more required services 

and payment systems. For Example, the current system provides the following 

services such as home painting, home cleaning, plumber repair and service further 

the system can be extended as per the requirements of the user. The System can 

have prolonged by adding the services such as laundry services, catering services 

and many more. This application can also prolonged by implementing it in more 

locations. And the application can also be implemented as an App in future which 

makes access easy to the users. 
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APPENDIX 

HOW TO INSTALL XAMPP: 

Step 1: Download and Install XAMPP 
 

 
 
 To download and Install XAMPP go to apachefriends downloads page, the official link 

   
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

https://www.apachefriends.org/download.html
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      Step 2: Run the Installer to run the  XAMPP 

 
 

 
 

     Step 3: Select Components 
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Step 4: Select Installation Folder 
 

 
 

      

    Step 5: Bitnami For XAMPP 
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     Step 6: Ready to Install 

 
 

 
 

    Step 7: Welcome to XAMPP Wizard 
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       Step 8:Installation Complete 

      

 

       

     Step 9: Select your XAMPP Install language 

 
   Step 10: XAMPP is now Installed ,Run it 
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ABSTRACT 

 
 

Fire incident is a disaster that can potentially cause the loss of life, property 

damage and permanent disability to the affected victim. Major fire accidents do occur 

in industries like nuclear power plants, petroleum refineries, gas tanks, chemical 

factories and other large-scale fire industries resulting in quite serious consequences. 

Thousands of people have lost their lives in such mishaps. Therefore, this project is 

enhanced to control fire through a robotic vehicle. With the advancement in the field of 

Robotics, human intervention is becoming less everyday and robots are used widely for 

purpose of safety. In our day to day life fire accidents are very common and sometimes 

it becomes very difficult for fireman to save human life. In such case fire fighting robot 

comes in picture. 

 

A robot capable of fighting a simulated household fire will be designed and built. 

It must be able to autonomously navigate through a modeled floor plan while actively 

scanning for a flame. The robot can even act as a path guider in normal case and as a 

fire extinguisher in emergency. Robots designed to find a fire, before it rages out of 

control, can one day work with fire-fighters greatly reducing the risk of injury to 

victims. In other words, robots can reduce the need for fire fighters to get into dangerous 

situations. Additionally, having a compact size and automatic control also allows the 

robot to be used when fire occurs in small and narrow spaces with hazardous 

environments such as tunnels or nuclear power plants. 



Gudlavalleru Engineering  

CONTENTS PAGENO 

1. INTRODUCTION 1 

1.1 Purpose 2 

1.2 Project Definition 2 

1.3 Literature survey 2 

2. PROBLEM DEFINTION 4 

2.1 Existing System 4 

2.2 Proposed System 5 

3. SYSTEM ANALYSIS 6 

3.1 Feasibility Study 6 

3.2 System Requirements Specification 7 

4. HARDWARE, SOFTWARE REQUIREMENTS & 

SPECIFICATION 

 
 

10 

4.1 Hardware Requirements 10 

4.2 Software Requirements 10 

5. SYSTEM IMPLEMENTATION 17 

5.1 Modules of the project 17 

5.2 Design 34 

5.3 UML diagrams 36 

6. SYSTEM TESTING 40 

6.1 General testing techniques 42 

7. SCREENSHOTS 44 

CONCLUSION 47 

FUTURE ENHANCEMENT 47 

BIBLIOGRAPHY 48 



FIRE FIGHTING ROBOT 

GUDLAVALLERU ENGINEERING COLLEGE 

 

 

 FIGURE NO TITLE PAGE NO  

1 Arduino Mega2560 18 

2 Flame Sensor Specifications 20 

3 Flame Sensor 20 

4 Temperature Sensor 21 

5 Temperature Sensor Specifications 22 

6 IR Distance Sensor 23 

7 DC Motor 24 

8 Driver Module 25 

9 4 Wheel Robot Chassis 26 

10 OV7670 Camera Module 29 

11 Breadboard 31 

12 Male to Male Wires 32 

13 Male to Female Wires 32 

14 Methodology Diagram 34 

15 Flowchart for Robot 35 

16 Use case diagram for Robot 37 

17 Statechart diagram for Robot 38 

18 Sequence diagram for Robot 39 

19 Robot Initialization diagram 44 

20 Robot Fire Detection 45 

21 Robot Moves near to object 46 

 



FIRE FIGHTING ROBOT 

GUDLAVALLERU ENGINEERING COLLEGE 

 

 

 

CHAPTER -1 

 

INTRODUCTION 
 

Fires are among the most important form of problems. Robot industry has a lot of work in 

this area. So today robot is more commonly used to reduce the human efforts. The need of Fire 

extinguisher Robot that can detect and extinguish a fire on its own. Robotics is one of the fastest 

growing engineering fields of today. Robots are designed to remove the human factor from 

labour intensive or dangerous work and also to act in inaccessible environment. With the 

invention of such a device, lives and property can be saved with minimal damage caused by 

the fire. As an engineers we have to design a prototype that could autonomously detect the fire 

and extinguish it. The Fire Fighter Robot is designed to search for a fire in the house or industry 

for extinguish the fire. 

 
The main and only work is to deploy the robot in a fire prone area and the robot will 

automatically work once it detects a fire breakout. This prototype helps in Rescue operations 

during fire accidents where the entry of service man is very difficult in the fire prone area. 

There are several existing types of vehicles for firefighting at home and extinguish forest fires. 

Our proposed robot is designed to be able to work on its own or be controlled remotely. By 

using such robots, fire identification and rescue activities can be done with higher security 

without placing fire fighters at high risk and dangerous conditions. In other words, robots can 

reduce the need for fire fighters to get into dangerous situations. 

 
When we the field of firefighting has long been a dangerous one, and there have been numerous 

and devastating losses because of a lack in technological advancement. Additionally, the 

current methods applied in firefighting are inadequate and inefficient relying heavily on 

humans who are prone to error, no matter how extensively they have been trained. A recent 

trend that has become popular is to use robots instead of humans to handle fire hazards. This is 

mainly because they can be used in situations that are too dangerous for any individual to 

involve themselves in. In our project, we develop a robot that is able to locate and extinguish 

fire in a given environment. The robot navigates the area and avoids 

1 
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any obstacles it faces in its excursion. Arduino board acts as a brain of the whole control 

circuitry .Robot consist of the two sensors that are interfaced in the control circuitry. Sensors 

are used to detect fire prone area all directions and moves the robo to fire location. When the 

robot reaches fire zone then a pump/extinguisher is attached on the robot comes into action to 

extinguish the fire. 

 

 
1.1 PURPOSE 

 
This project is aimed at developing an IOT device which can automate the fire extinguish in 

fire prone area. This automation reduces the risk of firemen in extreme fire situations. The 

main purpose of this is to reduce the time delay to reach fire accident place. So it effectively 

replaces a firefighter in dangerous situations. 

 

1.2 PROJECT DEFINITION 

Fire accidents are one of the natural hazardous issue that has been occurring in India for the 

past years. To reduce these accidents there has been taken many necessary measures but they 

are helpful up to some extent. So in our project we came up with advanced technology i.e. 

firefighting robot. The main theme is to automate the reduction of fire using fire extinguishers 

or water in fire accident area. Robots are used in any critical conditions unlike firemen. These 

reduces the risk of human life. 

 
 

1.3 LITERATURE SURVEY 

 
1. Development of Fire Fighting Robot (QRob) 

 

Published on: January 2019 

Fire incident is a disaster that can potentially cause the loss of life, property damage 

and permanent disability to the affected victim. Fire fighters are primarily tasked to handle fire 

incidents, but they are often exposed to higher risks when extinguishing fire, especially in 

hazardous environments such as in nuclear power plant, petroleum refineries and gas tanks. 

They are also faced with other difficulties, particularly if fire occurs in narrow and 

2 
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restricted places, as it is necessary to explore the ruins of buildings and obstacles to extinguish 

the fire and save the victim. Therefore, this paper presents the development of a firefighting 

robot dubbed QRob that can extinguish fire without the need for fire fighters to be exposed to 

unnecessary danger. QRob is designed to be compact in size than other conventional fire- 

fighting robot in order to ease small location entry for deeper reach of extinguishing fire in 

narrow space. QRob is also equipped with an ultrasonic sensor to avoid it from hitting any 

obstacle and surrounding objects, while a flame sensor is attached for fire detection. This 

resulted in QRob demonstrating capabilities of identifying fire locations automatically and 

ability to extinguish fire remotely at particular distance. QRob is programmed to find the fire 

location and stop at maximum distance of 40 cm from the fire. A human operator can monitor 

the robot by using camera which connects to a smartphone or remote devices. 

 
2. A Survey on Fire Fighting Robot Controlled Using Android Application 

Published on: November 2015 

Detecting fire and extinguishing it is a dangerous job that puts life of a fire fighter at 

risk. There are many fire accidents which fire fighter had to lose their lives in the line of duty 

each year throughout the world. The research and development in the field of Artificial 

Intelligence has given rise to Robotics. Robots are implemented in various areas like Industries, 

Manufacturing and Medicines etc. Hence, Robotics can be used to assist fire fighters to perform 

this task of firefighting and thus reduce the risk of their lives. Fire Fighter is a robot designed 

to use in such extreme conditions. It can be operated and controlled by remote user and has the 

ability to extinguish fire after locating the source of fire. It is equipped with a monitoring 

system and operates through a wireless communication system. The fire detection system is 

designed using the sensors mounted on the fire fighter robot. The robot is controlled 

autonomously using Android application. Android mobile phone platform developed by 

Google has gained popularity among software developers due to its powerful capabilities and 

open platform. Therefore, Android is a great platform to control a Robotic system. Android 

provides many resources and already integrates lot of sensors. This concept helps to generate 

interest as well as innovation in field of robotics while working towards a practical and 

obtainable solution to save lives and mitigate the risk of property damage. 

3 
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CHAPTER-2 

PROBLEM DEFINITION 

 
Recently, it has sometimes been impossible for fire-fighting personnel to access the site 

of a fire, even as the fire causes tremendous property damage and loss of human life, due to 

high temperatures or the presence of explosive materials. In such environments, fire-fighting 

robots can be useful for extinguishing a fire. Thus, Fire-fighting robots are operated in places 

where fire fighters are unable to work. Besides that, fire fighting robot can be use for protecting 

fire fighters from extreme danger in petrochemical, chemical dangerous product, toxicity or 

exploder fire accidents. Therefore, it also can reduce the human injury from a fire burning. The 

robot will not only extinguish the fire but can even act as a path guider. 

 
2.1 EXISTING SYSTEM 

The common conventional firefighting methods involve fire brigades, portable fire 

extinguisher (hand held) and sprinklers. These conventional methods consume lot of time to 

reach the place of the mishap like the fire brigade must be deployed from the fire station and 

should get through the traffic and reach the fire struck area, the portable extinguisher is also no 

gift because it is generally place at one off the corners of the building which may be difficult 

to reach and it needs constant maintenance. On the other hand the sprinkler and smoke detector 

set up is very non reliable method because the sprinkler pipes has any defect may not provide 

enough pressure and it is suited to cover large areas. 

 
PROBLEMS IN EXISTING SYSTEM: 

The problem with existing system is that exposure to the hazardous and chaotic fire 

environment, rather than to the fire itself, is the most significant cause of injury and death in 

fires. The reachability of precise information in real-time on the conditions directly at the 

center of the fire ground is a crucial factor in the guidance of rescue actions together with 

feasible counter-plans. Unfortunately the firefighting environments are normally hard to reach 

and restricted in accessibility by obstacles, tumbledown architectures and visibility by 
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smoke, dangerous gases or dust. Therefore, the fire scene is an information-poor environment 

due to lack of information on location of fire, firefighters and victims, and the search and rescue 

opportunities are previously unimaginable due to lack of situational conditions and real-time 

information for targeted decision making.to this the accidents occurs. Additionally, the current 

methods applied in firefighting are inadequate and inefficient relying heavily on humans who 

are prone to error, no matter how extensively they have been trained. 

 

2.2 PROPOSED SYSTEM 

The proposed model is able to detect presence of fire using flame sensor and calculates object 

distance using ultrasonic sensor and moves the robot to fire accident location. It contains gear 

motors and motor driver to control the movement of robot. When it detects fire it communicates 

with microcontroller (Arduino MEGA) and the robo will move towards the fire affected area. 

The fire extinguisher is mounted on the robotic vehicle which is then controlled over the 

wireless communication so that it extinguishes the fire automatically. 

ADVANTAGES OF PROPOSED SYSTEM 

➢ The robot will be used at places where it is dangerous for humans to enter. 

➢ Capability of sensing accurately with increased flexibility. 

➢ Reduce human effort. 

➢ Reliable and economical. 

➢ It reduces the time delay in reaching fire affected area. 

➢ It reduce the errors and the limitations that are faced by human fire fighters. 

➢ Sensors have long life time and less cost. 

5 
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CHAPTER-3 

SYSTEM ANALYSIS 

 

3.1 FEASIBILITY STUDY: 
 

All projects are feasible, given unlimited resources and infinite time. But the development of 

software is plagued by the scarcity of resources and difficult delivery rates. It is both necessary 

and prudent to evaluate the feasibility of a project at the earliest possible time. Three key 

considerations are involved in the feasibility analysis as follows: 

 

3.1.1 Economic Feasibility: 

➢ Economic analysis is most frequently used for evaluation of the effectiveness of the system. 

More commonly known as cost/benefit analysis the procedure is to determine the benefit 

and saving that is expected from a system and compare them with costs, decisions are made 

to design and implement the system. This is an important input to the management because 

very often the top management does not like to get confounded by the various technicalities 

that bound to be associated with a project of this kind. 

 
3.1.2 Technical Feasibility: 

 

➢ Technical feasibility centers on the existing computer system (hardware, software, etc.,) 

and to what extent it can support the proposed addition. If the budget is a serious constraint, 

then the project is judged not feasible. 

➢ This assessment focuses on the technical resources available to the organization. It 

helps organizations determine whether the technical resources meet capacity and 

whether the technical team is capable of converting the ideas into working systems. 

Technical feasibility also involves evaluation of the hardware, software, and other 

technical requirements of the proposed system. 

6 
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3.1.3 Operational Feasibility: 

 

➢ People are inherently resistant to change, and computers have been known to facilitate 

change. It is understandable that the introduction of a candidate system requires special 

effort to educate, sell and train the staff on new ways of conducting business. This 

assessment involves undertaking a study to analyze and determine whether—and how 

well—the organization’s needs can be met by completing the project. Operational 

feasibility studies also analyze how a project plan satisfies the requirements identified 

in the requirements analysis phase of system development. 

➢ The project is a well-taken step for the safety of an individual its operational feasibility is 

trustworthy and is useful as clearly stated in section 2.4 it has many advantages over the 

predecessor. 

 

3.2 SYSTEM REQUIREMENTS SPECIFICATION: 

 
Arduino Software 

 
 

SOFTWARE INSTALLATION PROCESS: 

The Arduino Mega 2560 is a microcontroller board based on the 

ATmega2560. It has 54 digital input/output pins (of which 15 can be used as PWM 

outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal 

oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It 

contains everything needed to support the microcontroller; s imply connect it to a 

computer with a USB cable or power it with an AC-to-DC adapter or battery to get 

started. The Mega 2560 board is compatible with most shields designed for the Uno. 

 

Download the Arduino Software (IDE): 

Get the latest version from the download page. 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 
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need to install the drivers manually. The Zip file is also useful if you want to create a portable 

installation. When the download finishes, proceed with the installation and please allow the 

driver Installation process when you get a warning from the operating system. 

 

 

 

 

 
 

 

 

 
 

Choose the components to install: 
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Choose the installation directory (we suggest to keep the default one) 

STEP 1: 

To begin, you'll need to install the Arduino Programmer, the integrated development 

environment (IDE). 

STEP 2: 

Connect your Arduino to the USB port of your computer. This may require a specific USB 

cable. Every Arduino has a different virtual serial-port address, so you’ll need to reconfigure 

the port if you're using different Arduino. 

STEP 3: 

Set the board type and the serial port in the Arduino Programmer. 

STEP 4: 

Test the microcontroller by using one of the preloaded programs, called sketches, in the 

Arduino Programmer. Open one of the example sketches, and press the upload button to 

load it. The Arduino should begin responding to the program: If you've set it to blink an LED 

light, for example, the light should start blinking. 

STEP 5: 

To upload new code to the Arduino, either you'll need to have access to code you can paste 

into the programmer, or you'll have to write it yourself, using the Arduino programming 

language to create your own sketch. An Arduino sketch usually has five parts: a header 

describing the sketch and its author; a section defining variables; a setup routine that sets the 

initial conditions of variables and runs preliminary code; a loop 

routine, which is where you add the main code that will execute repeatedly until you stop 

running the sketch; and a section where you can list other functions that activate during the 

setup and loop routines. All sketches must include the setup and loop routines. 

STEP 6: 

Once you've uploaded the new sketch to your Arduino, disconnect it from your computer and 

integrate it into your project as directed. 
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CHAPTER-4 

HARDWARE, SOFTWARE REQUIREMENTS AND 

SPECIFICATIONS 

 

4.1 HARDWARE REQUIREMENTS: 

Flame Sensor 

Temperature Sensor 

IR distance Sensor 

Arduino Mega2560 

DC Motor 

Driver Module 

OV7670 Camera module 

Robot chassis with motors and wheel 

Breadboard 

Connecting wires 

4.2 SOFTWARE REQUIREMENTS: 

Arduino Software 

 

NEED OF ARDUINO: 

 
• Active User Community: A group of people using a similar product can hold posted 

message conversations and share their experiences or solve the problems of the other users 

in the communities with their own experience 

•  Growth of Arduino: Arduino was developed with intent to provide an economical and 

trouble-free way for hobbyists, students and professionals to build devices that interact 

with their situation using sensors and actuators. 
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• Inexpensive Hardware: Since Arduino is an open source platform the software is not 

purchased and only the cost of buying the board or its parts is incurred, thus making it 

very cheap. 

• Arduino Board as a Programmer: To make Arduino board function easy and also making 

it available everywhere these boards come with a USB cable for power requirements 

• Multi-platform Environment: The Arduino IDE is capable of running on a number of 

platforms including Microsoft, Linux and Mac OS. 

 
Elements of an Arduino Board can be done into two categories: 

 

• Hardware 

 

• Software 

 

HARDWARE: 
 

The Arduino Development Board consists of many components that together make it work. 

Here are some of those main component blocks that help in its functioning: 

 
Microcontroller: 

This is the heart of the development board, which works as a mini computer and can receive 

as well as send information or command to the peripheral devices connected to it. The 

microcontroller used differs from board to board; it also has its own various specifications. 

 
The Arduino Uno has a number of facilities for communicating with a computer, another 

Arduino, or other microcontrollers. The ATmega328 provides UART TTL (5V) serial 

communication, which is available on digital pins 0 (RX) and 1 (TX). An ATmega8U2 on 

the board channels this serial communication over USB and appears as a virtual com port to 

software on the computer. The '8U2 firmware uses the standard USB COM drivers, and no 

external driver is needed. However, on Windows, an *.inf file is required. 

11 
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The Arduino software includes a serial monitor which allows simple textual data to be sent 

to and from the Arduino board. The RX and TX LEDs on the board will flash when data is 

being transmitted via the USB-to serial chip and USB connection to the computer (but not 

for serial communication on pins 0 and 1). 

 
Pin 3.3V & 5V: 

These pins are used for providing o/p regulated voltage approximately 5V. This RPS (regulated 

power supply) provides the power to the microcontroller as well as other components which 

are used over the Arduino mega board. It can be attained from Vin-pin of the board or one 

more regulated voltage supply-5V otherwise USB cable, whereas another voltage regulation 

can be offered by 3.3V0-pin. The max power can be drawn by this is 50mA. 

 
GND Pin: 

The Arduino mega board includes 5-GND pins where one of these pins can be used whenever 

the project requires. 

 

Reset (RST) Pin: 

The RST pin of this board can be used for rearranging the board. The board can be rearranged 

by setting this pin to low. 

 

Vin Pin: 

The range of supplied input voltage to the board ranges from 7volts to 20volts. The voltage 

provided by the power jack can be accessed through this pin. However, the output voltage 

through this pin to the board will be automatically set up to 5V. 

 

Serial Communication: 
 

The serial pins of this board like TXD and RXD are used to transmit & receive the serial data. 

TX indicates the transmission of information whereas the RX indicates receive data. The serial 

pins of this board have four combinations. For serial 0, it includes Tx (1) and Rx 
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(0), for serial 1, it includes Tx(18) & Rx(19), for serial 2 it includes Tx(16) & Rx(17), and 

finally for serial 3, it includes Tx(14) & Rx(15). 

 

External Interrupts: 

 
The external interrupts can be formed by using 6-pins like interrupt 0(0), interrupt 1(3), 

interrupt 2(21), interrupt 3(20), interrupt 4(19), interrupt 5(18). These pins produce interrupts 

by a number of ways i.e. providing LOW value, rising or falling edge or changing the value to 

the interrupt pins. 

 

LED: 

 
This Arduino board includes a LED and that is allied to pin-13 which is named as digital pin 

13. This LED can be operated based on the high and low values of the pin. This will give you 

to modify the programming skills in real time. 

AREF: 

The term AREF stands for Analog Reference Voltage which is a reference voltage for analog 

inputs. 

 

Analog Pins: 

 
There are 16-analog pins included on the board which is marked as A0-A15. It is very important 

to know that all the analog pins on this board can be utilized like digital I/O pins. Every analog 

pin is accessible with the 10-bit resolution which can gauge from GND to 5 volts. But, the 

higher value can be altered using AREF pin as well as the function of analog Reference (). 

 

I2C: 

 
The I2C communication can be supported by two pins namely 20 & 21 where 20-pin signifies 

Serial Data Line (SDA) which is used for holding the data & 21-pin signifies Serial Clock Line 

(SCL) mostly utilized for offering data synchronization among the devices. 
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SPI Communication: 

 
The term SPI is a serial peripheral interface which is used to transmit the data among the 

controller & other components. Four pins like MISO (50), MOSI (51), SCK (52), and SS 

(53) are utilized for the communication of SPI. 

 
 

Dimensions: 

The dimension of Arduino Mega 2560 board mainly includes the length as well as widths like 

101.6mm or 4 inch X 53.34 mm or 2.1 inches. It is comparatively superior to other types of 

boards which are accessible in the marketplace. But, the power jack and USB port are 

somewhat expanded from the specified measurements. 

 

Shield Compatibility: 

 
Arduino Mega is well-suited for most of the guards used in other Arduino boards. Before you 

propose to utilize a guard, confirm the operating voltage of the guard is well-suited with the 

voltage of the board. The operating voltage of most of the guards will be 3.3V otherwise 5V. 

But, guards with high operating voltage can injure the board. 

 

In addition, the distribution header of the shield should vibrate with the distribution pin of the 

Arduino board. For that, one can connect the shield simply with the Arduino board & make it 

within a running state. 
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SOFTWARE: 

 
The program code written for Arduino is known as a sketch. The software used for 

developing such sketches for an 

Arduino is commonly known as the Arduino IDE. 
 
 

 

 

 
A − Used to check if there is any compilation error. 

B − Used to upload a program to the Arduino board. 

C − Shortcut used to create a new sketch. 

D − Used to directly open one of the example sketch. 

E − Used to save your sketch. 

F − Serial monitor used to receive serial data from the board and send the serial data to 

the board. 

 
Arduino IDE contains the following parts in it: 

 
 

Text editor: 

This is where the simplified code can be written using a simplified version of C++ 

programming language. 
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Message area: 

Displays error and also gives a feedback on saving and exporting the code. 

 
Text: 

The console displays text output by the Arduino environment including complete error 

messages and other information. 

 
Console Toolbar: 

This toolbar contains various buttons like Verify, Upload, New, Open, Save and Serial 

Monitor. On the bottom right hand corner of the window there displays the Development 

Board and the Serial Port in use. 

 
Features: 

 
• Microcontroller: ATmega2560 

• Operating Voltage: 5V 

• Input Voltage (recommended): 7-12V 

• Input Voltage (limit) : 6-20V 

• Digital I/O Pins: 54 (of which 15 provide PWM output) 

• Analog Input Pins: 16 

• DC Current per I/O Pin: 20 mA 

• DC Current for 3.3V Pin: 50 mA+ 

• Flash Memory: 256 KB of which 8 KB used by boot loader 

• SRAM: 8 KB 

• EEPROM: 4 KB 

• Clock Speed: 16 MHz 

• LED_BUILTIN: 13 
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CHAPTER-5 

SYSTEM IMPLEMENTATION 

 

IOT: 

IOT is simply the network of interconnected things/devices which are embedded with sensors, 

software, network connectivity and necessary electronics that enables them to collect and 

exchange data making them responsive. 

 
More than a concept Internet of Things is essentially an architectural framework which allows 

integration and data exchange between the physical world and computer systems over existing 

network infrastructure. Any stand-alone internet-connected device that can be monitored 

and/or controlled from a remote location is considered an IoT device. With more smaller, more 

powerful chips, almost all products can be an Internet of Things devices. 

 

 
5.1 MODULES EXPLANATION: 

 
 

5.1.1 ARDUINO MEGA2560: 

• The Arduino mega 2560 is a microcontroller board based on the ATmega328. 

• It includes digital input/output pins-54, where 16 pins are analog inputs, 14 are used like 

PWM outputs hardware serial ports (UARTs) – 4, a crystal oscillator-16 MHz, an ICSP 

header, a power jack, a USB connection, as well as an RST button. 

• The Mega 2560 can be powered via the USB connection or with an external power 

supply. The power source is selected automatically. 

• Programs can be loaded on to it from the easy-to-use Arduino computer program. 

• The Arduino has an extensive support community, which makes it a very easy way to get 

started working with embedded electronics. 

• The SCL & SDA pins of Mega 2560 R3 board connects to beside the AREF pin. 

Additionally, there are two latest pins located near the RST pin. 
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• One pin is the IOREF that permit the shields to adjust the voltage offered from the Arduino 

board. Another pin is not associated & it is kept for upcoming purposes. 

• These boards work with every existing shield although can adjust to latest shields which 

utilize these extra pins. 

• The board can operate on an external supply of 6 to 20 volts. If supplied with less than 

7V, however, the 5V pin may supply less than five volts and t he board may become 

unstable. If using more than 12V, the voltage regulator may overheat and damage the 

board. The recommended range is 7 to 12 volts. 

• The software, too, is open-source, and it is growing through the contributions of users 

worldwide. 

• The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used 

for the boot loader), 8 KB of SRAM and 4 KB of EEPROM. 

 

 
 

 

 
 

Fig 1: Arduino Mega2560 
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5.1.2 FLAME SENSOR: 

 

• A flame-sensor is one kind of detector which is mainly designed for detecting as well as 

responding to the occurrence of a fire or flame. The flame detection response can depend 

on its fitting. It includes an alarm system, a natural gas line, propane & a fire suppression 

system. 

• The response of these sensors is faster as well as more accurate compare with a heat/smoke 

detector because of its mechanism while detecting the flame. 

• It detects the fire with 5 flame sensors which are arranged with 30 degrees. This module 

outputs analog signal, which would be more precisely, and also digital signal which would 

be more easy to use, you can adjust the digital output sensitivity by the on-board 

potentiometer. 

• The 5 LED indicators are helpful in your debugging, the high-precision resistors (1%) also 

makes this sensor more precise than other flame sensors. 

• This sensor/detector can be built with an electronic circuit using a receiver like 

electromagnetic radiation. This sensor uses the infrared flame flash method, which allows 

the sensor to work through a coating of oil, dust, water vapor, otherwise ice. 

 
WORKING: 

• The detector has three sensors, each sensitive to a different frequency ofradiation. The IR 

radiation emitted by a typical hydrocarbon fire is more intense at the wavelength accepted 

by one sensor than the other two. 

•  Electronic circuitry in the detector translates the difference in intensity of the three sensors 

to a ratio that along with a synchronous flicker must be present before a fire signal is 

produced. 

• This allows the detector to reject high intensity flickering black body radiation sources 

since these sources will not meet the proper ratio criteria. 
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Fig 2: Flame Sensor Specifications 

FEATURES OF FLAME SENSOR: 

➢ Photosensitivity is high 

➢ Response time is fast 

➢ Simple to use 

➢ Sensitivity is adjustable 

➢ Detecting range: >120 degree 

➢ Detection angle is 600, 

➢ It is responsive to the flame range. 

➢ Accuracy can be adjustable 

➢ Operating Voltage: 3.3V – 9V 

➢ Analog voltage o/p’s and digital switch o/p 

➢ The PCB size is 3cm X 1.6cm 

➢ Power indicator & digital switch o/p 

indicator 

 

 

 

 
F 

i 

g 

Fig 3: Flame Sensor 
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5.1.3 Temperature Sensor: 

 
 

• LM35 is a temperature measuring device having an analog output voltage proportional to 

the temperature. 

• It is a small and cheap IC which can be used to measure temperature anywhere between - 

55°C to 150°C. It can easily be interfaced with any Microcontroller that has ADC function 

or any development platform like Arduino. 

 
LM35 Temperature Sensor Applications: 

• Measuring temperature of a particular environment 

• Providing thermal shut down for a circuit/component 

• Monitoring Battery Temperature 

• Measuring Temperatures for HVAC applications. 
 

 

 

Fig 4: Temperature Sensor 
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Specifications:- 

 

o Minimum and Maximum Input Voltage is 35V and -2V respectively. Typically 5V. 

o Can measure temperature ranging from -55°C to 150°C 

o Output voltage is directly proportional (Linear) to temperature (i.e.) there will be a rise of 

10mV (0.01V) for every 1°C rise in temperature. 

o ±0.5°C Accuracy 

o Drain current is less than 60uA 

o Low cost temperature sensor 

o Small and hence suitable for remote applications 
 

 
 

 

Fig 5: Temperature Sensor Specifications 

VCC: Supply Voltage (4V – 30V) 
 

Out: It gives analog output voltage which is proportional to the temperature (in 

degree Celsius). 

GND: Ground 
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5.1.4 IR DISTANCE SENSOR: 

 
 

• The Sharp GP2Y0A21 IR Infrared Distance Sensor is an analog proximity sensor with a 

range of 10-80cm. 

• This sensor provides accurate distance measurements within the 10-80cm (4-32") range. 

Infrared proximity sensors work by detecting the reflection of an invisible infrared light. 

• The GP2Y0A21 contains both an IR emitter LED and an IR detector in the same package 

along with some control circuitry. 

• It has three pins for connecting to your project: power, ground and an analog voltage 

output. 

How it works: 

✓ Infrared is sent out by the sensor which bounces off objects. The analog voltage that is 

returned determines how close the nearest object is. The closer it is, the higher voltage 

is returned. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 6: IR Distance Sensor 
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Features: 

 
• Operating voltage: 4.5 V to 5.5 V 

• Average current consumption: 12 mA (note: this sensor draws current in large, short 

bursts, and the manufacturer recommends putting a 10 µF capacitor or larger across 

power and ground close to the sensor to stabilize the power supply line) 

• Distance measuring range: 4 cm to 30 cm (1.5″ to 12″) 

• Output type: analog voltage 

• Output voltage differential over distance range: 2.3 V (typical) 

 

 

 

5.1.5 DC MOTOR: 

• A DC Motor is a type of electric motor that converts DC electrical power to mechanical 

power i.e. a DC supply is converted to rotation or movement. 

• DC motors are one of the commonly used motors in different applications like electronic 

toys, power tools, portable fans, etc. 

Features: 

 
• Although motor gives 500 RPM at 12V, motor runs smoothly from 4V to 12V and 

gives the wide range of RPM, and torque. 

• The shaft has a hole for better coupling. 

• Operating Voltage(V): 12 

• Rated Torque(kg-cm): 0.7 

• Stall Torque(kg-cm): 3 

 

 

 

 

 

 

 
Fig 7: DC Motor 
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5.1.6 DRIVER MODULE: 

• Motor drive module comes with its own four HG7881 chip. 

• Can drive 4 DC motors, or two 4-wire 2-phase stepping motor. 

• The module can simultaneously drive two DC motors or a 4-wire two-phase stepper 

motor. 

• The module input voltage: 2.5-12V 

• Each channel has an 800mA continuous output current capability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 8: Driver Module 

 

 

Specifications: 

▪ Module supply voltage: 2.5-12V 

▪ Suitable for the motor range: motor operating voltage 2.5V-12V 

▪ 0.8A maximum operating current 

▪ Motor drive module comes with its own four HG7881 chip. 
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5.1.7 ROBOT CHASSIS AND WHEEL: 

 
• This robot chassis kit is a good platform for electronic enthusiasts or beginners to add 

microcontroller (such as Arduino/Raspberry pi) and modules to build their own robot car. 

• It features 4-Wheeled drive with gear motors and a large sturdy chassis that allows great 

expandability for your DIY project. 

• Easy to install - just add micro-controller (such as Arduino), and sensor modules to build a 

fully autonomous robot. 

• The 4WD Kit lets you go faster, carry more weight, and carry bigger load compared to the 

2WD Kit. You can build line following robots, obstacle avoiding robots, and other robots 

using this kit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

F 

 
 

Fig 9: 4 Wheel Robot Chassis 

26 



FIRE FIGHTING ROBOT 

GUDLAVALLERU ENGINEERING COLLEGE 

 

 

 

 

 
Features: 

 
Simple mechanical structure and easy assembly 

4WD robot car chassis with 4 Tachometer Encoder DC Gear Motor. 

Operation Voltage: 6V with included AA Battery Pack (battery not included) 

Current: 120mA 

Speed: 240 RPM with Tire 

Nominal Car Speed: 48 meter/minute 

Maximum Payload Weight: 500 grams 

Tire Diameter: 66mm, Tire Width: 26mm 

 

5.1.8 OV7670 CAMERA MODULE: 

 
• OV7670 Camera Module is a FIFO camera Module available from different 

Manufacturers with different pin Configurations. 

• TheOV7670 provides full frame, windowed 8-bit images in a wide range of formats. 

• The image array is capable of operating at up to 30 frames per second (fps) in VGA. 

•  The OV7670 camera module is a low cost 0.3 mega pixel CMOS color camera module, 

it can output 640x480 VGA resolution image at 30fps. 

• The camera module is powered from a single +3.3V power supply. An external 

oscillator provide the clock source for camera module XCLK pin. 

• The OV7670 includes: 

➢ Image Sensor Array(of about 656 x 488 pixels) 

➢ Timing Generator 

➢ Analog Signal Processor 

➢ A/D Converters 

➢ Test Pattern Generator 

➢ Digital Signal Processor(DSP) 

➢ Image Scalar 

➢ Digital Video Port 

➢ LED and Strobe Flash Control Output 
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• The OV7670 image sensor is controlled using Serial Camera Control Bus (SCCB) which 

is an I2C interface (SIOC, SIOD) with a maximum clock frequency of 400 KHz. 

 

 

Specifications: 

❖ Optical size 1/6 inch 

❖ Resolution 640x480 VGA 

❖ On board regulator, only single 3.3V supply needed 

❖ Mounted with high quality F1.8 / 6mm lens 

❖ High sensitivity for low-light operation 

❖ Supports LED and flash strobe mode 

❖ Supports scaling 

❖ Lens shading correction 

❖ Flicker (50/60 Hz) auto detection 

❖ Saturation level auto adjust (UV adjust) 

❖ Edge enhancement level auto adjust 

❖ De-noise level auto adjust 
 

 

 

 

 

 

 

Fig 10: OV7670 Camera Module 
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Pin No. 

 

 

 
PIN NAME 

 

 

 
TYPE 

 

 

 
DESCRIPTION 

1 VCC POWER 3.3v Power supply 

2 GND Ground Power ground 

3 SCL Input Two-Wire Serial Interface Clock 

4 SDATA Bi-directional Two-Wire Serial Interface Data I/O 

5 VSYNC Output Active High: Frame Valid; indicates active frame 

6 HREF Output Active High: Line/Data Valid; indicates active pixels 

7 PCLK Output Pixel Clock output from sensor 

8 XCLK Input Master Clock into Sensor 

9 DOUT9 Output Pixel Data Output 9 (MSB) 

10 DOUT8 Output Pixel Data Output 8 

11 DOUT7 Output Pixel Data Output 7 

12 DOUT6 Output Pixel Data Output 6 

13 DOUT5 Output Pixel Data Output 5 

14 DOUT4 Output Pixel Data Output 4 

15 DOUT3 Output Pixel Data Output 3 

16 DOUT2 Output Pixel Data Output 2 (LSB) 
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5.1.9 BREAD BOARD: 

 
• A   Breadboard   is   a   construction   base  for  prototyping of electronics originally 

it was literally a breadboard, a polished piece of wood used for slicing bread. 

 
• In the 1970’s the solder less breadboard became available and now a days the 

Term “breadboard” is commonly used to refer to these. 

 
• Because the solder less breadboard does not require soldering, it is reusable,  This  

makes it easy to use for creating temporary prototypes and experimenting with circuit 

design. 

 
• A modem solder less breadboard consists of a perforated block of plastic with numerous 

tin nickel silver alloy spring clips under the perforations. 

 

• The clips are often called  tie  points  or contact  points .The  number  of  the  tie points 

is often given in the specification of the breadboard. 

 
• The spacing between the clips is typically 0.1 in integrated circuits. In dual in-line 

packages (DIPS) can be inserted to straddle the centerline of the block. 

 
• Interconnecting wires and the led’s of discrete components(such as capacitors, resistors 

and inductors)can be inserted into the remaining free holes to complete the circuit. 

 
• Where IC’s are not used ,discrete components and connecting  wires  may use  any of 

the holes. 

 

 
 

Fig 11: Breadboard 
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5.1.10 JUMPER WIRES: 

 
• A jumper wire is an electrical wire or group  of  them  in a  cable  with  a  connector or pin 

at each end, which is normally used to interconnect the components of a breadboard or  

other prototype or test circuit, internally or with other equipment or components, without 

soldering. 

 
• Individual jump wires are fitted by inserting their “end connectors “into the slots provided 

in a breadboard, the header connector of a circuit board, or a piece of test equipment. 

 
Male to Male: 

These are Jumper wire male to male, used in connecting female header pin of any 

development board (like Arduino) to other development board or breadboard. Also you 

can combined it with our Female jumper wire to create Male to Female jumper wire. 

 

 

 

 

 

 
Fig 12: Male to Male Wires 
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Male to Female: 

Jumper wire male to female, used in connecting female header pin of any development 

board (like Arduino) to other development board having male connector. 

 

 

 
 

 

 
 

Fig 13: Male to Female Wires 

 

 

 

 

 

 
ARDUINO COMPILER: 

 

The project file or the sketches for a project are saved with the file extension .ion 

 

• Features such as cut / copy / paste are supported in this IDE. 

 

• There also is a facility for finding a particular word and replacing it with another by 

pressing the Ctrl + F buttons on the keyboard 

 

• The most basic part or the skeleton of all Arduino code will have two functions. 

• There are two main parts every sketch will always have, they are: 

Void setup () 
Void loop () 
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1) Void setup (): 

 

This is the first routine that begins when the Arduino starts functioning. This function is 

executed only once throughout the entire program functioning. The setup function contains 

the initialization of every pin we intend use in our project for input or output. Here is an 

example of how it should be written 

 
Void setup () 

{ 

Pin Mode (pin, INPUT); 

Pin Mode (pin, OUTPUT); 

} 

 

Here the pin is the no. of the pin that is to be defined. INPUT / OUPUT correspond to the 

mode in which the pin is to be used. 

 

Void setup () 

{ 

Serial. Begin (9600); 

} 

 
 

2) Void loop (): 
 

This function is the next important function in the Sketch. It consists of that part of the 

code that needs to be continuously executed unlike the part of the code written in the 

setup function. 

 
Void loop () 

{ 

Digital Write (pin, HIGH); 

} 
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5.2 DESIGN: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 14: Methodology Diagram 
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Flowchart for Robot Operations: 
 

 

 

 

 

 
Fig 15: Flowchart for Robot 
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5.3 UML DIAGRAMS: 

 
 

The unified modeling language is a standard language for specifying, visualization, 

constructing and documenting the artifacts of the software system, as well as for business 

modeling and non-software systems. 

 

GOALS OF UML: 

The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling language so that they can 

develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, 

patterns and components. 

7. Integrate best practices. 
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Use case diagram: 

Use case diagram is a type of behavioral diagram defined by and created from use case 

analysis. The main purpose of a use case diagram is to show what system functions are 

performed for which actor. Roles of the actors in the system can be depicted. 

 

 

 

 

 

 

 

 

Fig 16: Use case diagram for Robot 
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State chart Diagram: 
 

State chart diagram describes the flow of control from one state to another state. States 

are defined as a condition in which an object exists and it changes when some event is 

triggered. The most important purpose of Statechart diagram is to model lifetime of an object 

from creation to termination. Statechart diagrams are also used for forward and reverse 

engineering of a system. 

 

 

 

 

 

 
Fig 17: Statechart diagram for Robot 
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Sequence diagram: 

A sequence diagram in 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. 

 

 

 

 
 

Fig 18: Sequence diagram for Robot 
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CHAPTER-6 

SYSTEM TESTING 

 
INTRODUCTION: 

Assurance and for ensuring the reliability of software. The results of testing are used 

later on during maintenance also. The aim of testing is often to demonstrate that a program 

works by showing that it has no errors. The basic purpose of testing phase is to detect the 

errors that may be present in the program. 

 

Hence one should not start testing with the intent of showing that a program works, 

but the intent should be to show that a program doesn’t work. Testing is the process of 

executing a program with the intent of finding errors. 

 

TESTING OBJECTIVES: 

 
The main objective of testing is to uncover a host of errors, systematically and with 

minimum effort and time. Stating formally, we can say 

• Testing is a process of executing a program with the intent of finding an error. 
 

• A successful test is one that uncovers an as yet undiscovered error. 
 

• A good test case is one that has a high probability of finding error, if it exists. 
 

• The tests are inadequate to detect possibly present errors. 

 
Software Testing: 

 

Software testing is the process of evaluation a software item to detect differences between 

given input and expected output. Also to assess the features of a software item. Testing 

assesses the quality of the product. Software testing is a process that should be done during 

the development process. In other words software testing is a verification and validation 

process. 
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Verification: 

 
Verification is the process to make sure the product satisfies the conditions imposed at the start 

of the development phase. In other words, to make sure the product behaves the way we want 

it to. 

 

Validation: 

 
Validation is the process to make sure the product satisfies the specified requirements at the 

end of the development phase. In other words, to make sure the product is built as per customer 

requirements. 

 

Basics of software testing: 

 
There are two basics of software testing: Blackbox testing and Whitebox testing. 

 
Black box Testing: 

 
Black box testing is a testing technique that ignores the internal mechanism of the system 

and focuses on the output generated against any input and execution of the system. It is 

also called functional testing. 

 

White box Testing: 

 
White box testing is a testing technique that takes into account the internal 

mechanism of a system. It is also called structural testing and glass box testing. Black box 

testing is often used for validation and white box testing is often used for verification. 
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6.1 General testing techniques: 

 
There are many types of testing like 

 
6.1.1 Unit Testing: 

Unit testing is the testing of an individual unit or group of related units. It falls under the 

class of white box testing. It is often done by the programmer to test that the unit he/she has 

implemented is producing expected output against given input. 

 

6.1.2 Integration Testing: 

 
Integration testing is testing in which a group of components are combined to produce 

output. Also, the interaction between software and hardware is tested in integration testing if 

software and hardware components have any relation. It may fall under both white box testing 

and black box testing. 

 

6.1.3 Functional Testing: 

 
Functional testing is the testing to ensure that the specified functionality required in the 

system requirements works. It falls under the class of black box testing. 

 

Functional testing is centered on the following items: 

 
Valid Input : Identified classes of valid input must be accepted. 

Invalid Input : Identified classes of valid input must be rejected. 

Functions : Identified functions must be exercised. 

Output : identified classes of application outputs must be exercised. 

Systems or Procedures : interfacing systems or procedures must be invoked. 
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6.1.4 Regression Testing: 

 
Regression testing is the testing after modification of a system, component, or a group of 

related units to ensure that the modification is working correctly and is not damaging or 

imposing other modules to produce unexpected results. It falls under the class of black box 

testing. 

 

6.1.5 Acceptance Testing: 

 
Acceptance testing is often done by the customer to ensure that the delivered product meets 

the requirements and works as the customer expected. It falls under the class of black box 

testing. 

 

6.1.6 Beta Testing: 

 
Beta testing is the testing which is done by end users, a team outside development, or publicly 

releasing full pre-version of the product which is known as beta version. The aim of beta 

testing is to cover unexpected errors. It falls under the class of black box testing. 
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CHAPTER-7 

SCREENSHOTS 

 
   First   we   need   to   make  sure  all the components are connected 

and then we had given the power supply to robot through external device, later we 

initialized arduino module by reset button. Initially it remains idle in the same position and 

start the functioning of components. 

 

 

 

 

Fig 19: Robot Initialization diagram 
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     It rotates in 360 degrees to detect the presence of object with the help of flame sensor. 

If the object is not within the range it moves ahead and then again checks the presence of 

object within the range. 

The signal is sensed to the one of the 5 channel flame sensor and then robot moves if it 

signals to center sensor so that we can move to the object accurately. 

 

 

 

 

 

 

 

 

 

Fig 20: Robot Fire Detection 
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    After detecting the flame it moves to certain distance and again checks the range of 

distance until it moves near the flame object. After it reaches it then in turn activates 

fire extinguisher or water pump to sprinkle the water on fire object. 

 

 

 

 
 

 
 

Fig 21: Robot Moves near to object 
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CONCLUSION 

 
This project describes about the real time firefighting robot which moves in a constant speed, 

identify the fire and then extinguish it with the help of pumping mechanism. It has 

advantageous features such as ability to detect location of fire automatically besides having a 

compact body and lightweight structure. The robot can be used at a place that has a small 

entrance or in small spaces because it has a compact structure. The system can potentially be 

useful to accompany fire fighters and prevent an outbreak. The operator is able to extinguish 

fire using remote control from longer distance. Operators can also monitor the environmental 

conditions during the process of firefighting by using the camera. From the experimental 

results, the robot can sense smokes and fire accurately in a short time. 

 

 
 

FUTURE ENHANCEMENT 

 

❖ Some of interfacing applications which can be made are controlling home appliances, 

robotics movements, Speech Assisted technologies etc. 

❖ By making it GPS enabled, robot can be controlled from remote station also. 

❖ A CO2 booster can be attached to make it powerful extinguisher. 

❖ It can be further expanded with voice interactive system facility. 
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PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES 

 

 
Pos 1 2 3 4 5 6 7 8 9 10 11 12 

 
Project ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

 

 
PROGRAMME 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. 

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 toassess 

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 

 

 
 

Student will be able to 

 
1. Organize, maintain and protect IT Infrastructural resources. 

2. Design and Develop web, mobile, and smart apps based software solutions to the real 

world problems. 
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Classification 

of 

Project 

Application Product Research Review 

 
✓ 

   

 

Project Outcomes 
Outcome 1 Identify the problem statement by analyzing various 

domains. 

Outcome 2 Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 Present technical report by applying different 
visualization tools and Evaluation metrics. 

Outcome 4 Analyze ethical, environmental, legal and security 

issues related to computing projects. 

 

 

 
PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND 

PROGRAM SPECIFIC OUTCOMES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Mapping Table 

Project 

Outcomes 

Programme Outcomes (POs) PSOs  

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2  

Outcome 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1  

Outcome 2 3 1 3 2 3 3 2 3 3 3 3 2 3 1  

Outcome 3 2 1 1 3 2 2 3 2 2 2 2 3 3 2  

Outcome4 1 1 1 3 2 2 2 1 1 1 1 1 2 3  

 

 
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 recent years, the security constitutes the most important section of the 

human life. At this time, the cost is the greatest factor. This system is very useful for reducing the 

cost of monitoring the movement from outside. A real-time recognition system is proposed that 

will equip for handling images very quickly. The main objective is to protect home, office by 

recognizing people. For this purpose, the IR sensor is used to detect movement in the specific 

area. Afterwards, the Raspberry Pi will capture the images. Then, the face will be detected and 

recognized in the captured image. Finally, the images are sent via Gmail of the owner and message 

notification is sent to owner’s mobile number via messaging app. The proposed systems are real-

time, fast and has low computational cost.  The experimental results show that the proposed face 

recognition system can be used in a real time system. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



                                   

 

 

 

INDEX  

CONTENTS PAGE NO 

1. INTRODUCTION 

        1.1 Purpose                                                                                            1                                                                                       

        1.2 Project Definition                                                                            2 

        1.3 Literature survey                                                                              2 

    2. PROBLEM DEFINITION 

        2.1 Existing system                                                                                4 

        2.2 Proposed system                                                                              4 

    3. SYSTEM ANALYSIS 

        3.1 Feasibility Study                                                                              6 

        3.2 System requirement specifications                                                  7               

    4. HARDWARE, SOFTWARE REQUIREMENTS & 

 SPECIFICATION 

        4.1 Hardware requirements            11 

        4.2 Software requirements                                                                     11 

   5. SYSTEM IMPLEMENTATION 

       5.1 Modules of the project                                                                      12                                           

       5.2 Design                                                                                               31                                                    

  6. SYSTEM TESTING                                                                                          

      6.1 Testing Objectives                                            34                                           

      6.2 Types of testing                                                                                 34                                                                    

  7. SCREENSHOTS                                                                                   36                                                                                

      CONCLUSION                                                                                     40       

      FUTURE SCOPE                                                                                  40     

      BIBLOGRAPHY                                                                                   41   

  

 

 

 

 

 



                                   

 

 

 

CHAPTER – 1 

INTRODUCTION 

Today, the security system field is a very important area in smart cities, offices, and 

homes. Security of the house and the family is important for everybody. Likewise, smart systems 

can provide Internet of Things (IoT). The IoT can be applied in smart homes in order to give 

various benefits that enhance citizens. The IoT is becoming popular in many sides of life, such as 

smart security, smart cities, healthcare, smart transportation, smart grids and online business. The 

objectivity of utilizing IoT is to share information and knowledge with everyone in everywhere 

around the world. 

 

Computer vision can present more security system in the IoT platform for smart houses. 

It has abilities to recognize a person in the incorrect area and at the wrong time because this person 

may be a malicious one for the environment. Face recognition system grow to be one of the most 

active research areas especially in recent years. It has an assortment of large applications in the 

ranges: public security, access control, credit card verification, criminal identification, law 

enforcement commerce, information security, human computer intelligent interaction, and digital 

libraries. Generally, it recognizes persons in public areas such as houses, offices, airports, 

shopping centres and banks. This mechanism permits secure access to the house by detecting 

motion controlled by the embedded system. 

 

In this project, Raspberry Pi 3 is utilized and Raspberry Pi camera is connected to it. The 

system will take an image when IR sensor detects any movement. Then, computer vision is 

applied to the captured images. Subsequently, the system sends the images to a smartphone via 

the Internet. In this case, Gmail application is utilized to see the activity and get the images and 

notifications. Raspberry Pi single-board computer is a heart of the embedded face recognition 

system. It controls each of the peripherals. 

1.1 PURPOSE 

The main objective of this project is to protect home, office by recognizing people. This project 

is aimed at developing an IOT device which can automate the security system at home. This 

automation makes us know who are entering into the house when we are not present in the house. 



                                   

 

 

This automation can also be used in offices. This device sends image quickly to the smartphone 

via Gmail and message notification via messaging App. 

 

1.2 PROJECT DEFINATION 

This IoT device with face detection and recognition with smart security system are designed to 

be able to capture an image and send it to a smartphone. So, when a face is detected and 

recognized, the system will notify the user by using a smartphone and displays who is he in that 

area. This system helps to enhance and automate the security of industries, cities, homes and 

towns 

1.3 LITERATURE SURVEY 

1. Face Recognition Using LDA-Based Algorithms 

Published on: January 2003 

A new feature extraction method for face recognition tasks has been proposed. The method 

introduced here utilizes the well-known framework of linear discriminant analysis and it can be 

considered as a generalization of a number of techniques which are commonly in use. The new 

method utilizes a new variant of D-LDA to safely remove the null space of the between-class 

scatter matrix and applies a fractional step LDA scheme to enhance the discriminatory power of 

the obtained D-LDA feature space. The effectiveness of the proposed method has been 

demonstrated through experimentation using two popular face databases. The DF-LDA method 

presented here is a linear pattern recognition method. Compared with nonlinear models, a linear 

model is rather robust against noises and most likely will not overfit. Although it has been shown 

that distribution of face patterns is highly non convex and complex in most cases, linear methods 

are still able to provide cost effective solutions to the FR tasks through integration with other 

strategies, such as the principle of “divide and conquer,” in which a large and nonlinear problem 

is divided into a few smaller and local linear sub problems. The development of mixtures of 

localized DF-LDA to be used in the problem of large size face recognition as well as the 

development of a nonlinear DF-LDA through the utilization of kernel machine techniques are 

research topics under current investigation. 

 

 

2. Comparison of PCA and LDA Techniques for Face Recognition Feature Based 

Extraction With Accuracy Enhancement 



                                   

 

 

Published on: March 2017 

A feature extraction is a quite tricky phase in a process of Recognition. To get better rate of face 

recognition the correct choice of algorithm from many for feature extraction is extremely 

significant and that plays significant role in face recognition process. Before selecting the feature 

extraction techniques you must have knowledge of it and which one performs accurately in which 

criteria. In this comparative analysis, it is provided which Feature extraction technique is performs 

accurate in different criteria. From individual conclusion it is clear and proves that LDA is 

efficient for facial recognition method for images. It mainly focus on a comparative analysis of 

two feature extraction technique of face recognition PCA and LDA. Both feature extraction 

technique cannot give satisfied recognition rate. So our proposed system uses LBP technique.  
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PROBLEM DEFINATION 

Internet of Things is the emerging technology which evolves drastically in all the domains like 

industries, medicine, companies, house hold appliances, smart devices etc.,. The increasing 

integration of IoT devices and the smart sensors helps in reorganizing the face of a person for a 

better results and security purpose. In our project we detect the pictures of the people and we 

observe the mentality of the person in different mechanisms. Basically computer version is a 

considered as one of the very complicated domains. For such domains we have to adapt the 

process of automatic or semiautomatic mechanisms without any user interaction. Our proposed 

task will show all kind of possible methods for performing the better results. In this project we 

use pictures with sensors that utilizes the capabilities and principles of IoT. 

2.1 EXISTING SYSTEM 

Security is the most important factor these days. The key issue in traditional home security system 

is, it is easily breakable and quite outdated. The house members don’t have any idea of who is 

trying to enter into the house when they are far away from the house. Even if they lock the house 

there are some chances of unknown persons entering into the house. The house members cannot 

monitor their house from a faraway place and they don’t know what’s happening around their 

house. They also cannot identify whether a known person or unknown person entered their house. 

This in turn may leads to robbery and also needs installation of high costs security systems. 

Problems in existing system: 

• Provides less security 

• We cannot monitor people who is trying entering into the house. 

• The existing system also do not provide notifications to the owner. 

2.2 PROPOSED SYSTEM 

To tackle the problem present in existing system, we propose a smart home security system which 

is IoT as well as face recognition enabled. Our system consists of a webcam connected to a 

raspberry pi and accompanied by sensors such as IR sensor. On motion detection camera captures 

the image of the person in front of the door. If person’s image doesn’t match with any one of the 

home members image then notification is sent to owner via SMS and Gmail. The house owner 

can keep track of activity happening in the house and he can also add new person’s faces into the 

databases. 

Advantages of proposed system: 



                                   

 

 

• Reduce human effort. 

• Reliable and economical. 

• Provides simple security to the house. 

• Sensors have long life time and less cost. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER – 3 

SYSTEM ANALYSIS 



                                   

 

 

3.1 FEASIBILITY STUDY:  

A feasibility study is a preliminary study undertaken to determine and document a 

project’s viability. The term feasibility study is also used to refer to the resulting document. These 

results of this study are used to make a decision whether to proceed with the project. It is an 

analysis of possible alternative solutions. It, for example, can decide whether an order processing 

be carried out by a new system more efficiently than the previous one. 

 

3.1.1 Economic Feasibility: 

Economic analysis is most frequently used for evaluation of the effectiveness of the 

system. More commonly known as cost/benefit analysis the procedure is to determine the benefit 

and saving that are expected from a system and compare them with costs, decisions is made to 

design and implement the system. This is an important input to the management because very 

often the top management does not like to get confounded by the various technicalities that bound 

to be associated with a project of this kind.  

 

3.1.2 Technical Feasibility: 

Technical feasibility centers on the existing manual system of the test management 

process and to what extent it can support the system. According to feasibility analysis procedure 

the technical feasibility of the system is analyzed and the technical requirements such as software 

facilities, procedure, inputs are identified. It is also one of the important phases of the system 

development activities.  

 

3.1.3 Operational Feasibility: 

People are inherently resistant to change, and computers have been known to facilitate change. It 

is understandable that the introduction of a candidate system requires special effort to educate, 

sell and train the staff on new ways of conducting business. This assessment involves undertaking 

a study to analyze and determine whether—and how well—the organization’s needs can be met 

by completing the project. Operational feasibility studies also analyze how a project plan satisfies 

the requirements identified in the requirements analysis phase of system development.   

The project is a well-taken step for the safety of an individual its operational feasibility is 

trustworthy and is useful as clearly stated in section 2.4 it has many advantages over the 

predecessor. 

 



                                   

 

 

3.2 SYSTEM REQUIREMENTS SPECIFICATION 

✓ Rasbian Jessie OS 

Jessie is the official operating system for Raspberry Pi. As compared to Windows 10 IoT, 

Raspbian Jessie is a full desktop operating system where you can perform lots of tasks just 

like any PC. A lot of tools are available out of the box, like LibreOffice Suite, Java 

development environment, etc., and you can browse the internet, configure your mails, play 

games, etc. in this operating system. Along with these common uses, you can use this OS in 

your home automation projects as well. 

Installing Raspbian Jessie: 

 There are multiple ways to install the Raspbian Jessie on your Raspberry Pi. 

a. Download and install the Raspbian Jessie image. or  

b. We can use NOOBS to install Raspbian Jessie. 

Installing Raspbian Jessie by downloading the image 

1. Insert the micro-SD card into the card reader and connect it with your PC. 

2. Format your SD card with FAT file system. To format your SD card, you can use a very 

good tool from the SD Association's Formatting Tool. 

3. Download the Raspbian Jessie image from the official site. We have two options on the 

landing page - Raspbian Jessie and Raspbian Jessie Lite. For this article and further 

articles, we will be using Raspbian Jessie’s full image but you can use any of them both. 

Extract the zip file. 

4. For the next step, we need software to write the operating system image into the SD 

card. For this purpose, you can use the Win32DiskManager tool. 

  

https://www.sdcard.org/downloads/formatter_4/
https://www.raspberrypi.org/downloads/raspbian/
https://sourceforge.net/projects/win32diskimager/


                                   

 

 

 

  

 

  

 

5. Select your SD card from available device options. 

6. Select the location of the Raspbian Jessie’s image file wherever you have downloaded it 

on your PC. 

7. Click Write button in Win32 Disk Imager. 

8. After some time, your memory card will be ready. On completion, remove your SD card 

and insert it into the Raspberry Pi’s memory card slot. (You can find this slot on the 

backside of the Raspberry Pi). 

9. Power On your Raspberry Pi. The first boot will take some time (5 mins approx.). 

After the booting, you will get the following screen 

Installing Raspbian Jessie using NOOBS 

  NOOBS is a simple tool for beginners. You just need a NOOBS software in your SD 

card and the rest of the things will be done by NOOBS itself. You can get this software by 



                                   

 

 

purchasing pre-installed SD cards or you can download it from here. There are two modes of 

this software NOOBS and NOOBS Lite. 

  NOOBS is an easy operating system installer which contains Raspbian. It also provides 

a selection of alternative operating systems that are then downloaded from the internet and 

installed. 

  NOOBS Lite contains the same operating system installer without Raspbian pre-loaded. 

It provides the same operating system selection menu allowing Raspbian and other images to be 

downloaded and installed. 

 To start the installation, follow these steps. 

1. Format your SD card with FAT. To format your SD card, you can use a very 

good tool from the SD Association's Formatting Tool. 

2. Download NOOBS from here. 

3. Extract the downloaded zip file on the root of the SD card. 

4. Put the SD card in Raspberry Pi and boot up the device. 

5. On the first boot, you will see the list of available operating systems to start the 

installation. 

  

 

  

6. From 

this list, 

select 

Raspbian 

and 

click install. 

https://www.raspberrypi.org/downloads/noobs/
https://www.sdcard.org/downloads/formatter_4/
https://www.raspberrypi.org/downloads/noobs/


                                   

 

 

7. After selecting the operating system, NOOBS will warn that it will overwrite all data on 

the SD card. Do you want to continue? Click Yes. 

  

 

  

8. After some time, your memory card will be ready. On completion, remove your SD card 

and insert it into Raspberry Pi’s memory card slot. (You can find this slot on the back 

side of the Raspberry Pi). 

9. Power On your Raspberry Pi. The first boot will take some time (5 mins approx.). 

10. After booting, you will get the following screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



                                   

 

 

CHAPTER – 4 

HARDWARE, SOFTWARE REQUIREMENTS AND 

SPECIFICATIONS 

 

 
4.1 Hardware Requirements 

• Raspberry Pi  

• IR Sensor 

• USB Camera 

• SD card 

• Jumper wires 

                               

4.2 Software Requirements: 

• Open CV 

• Python 

• Rasbian Jessie OS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                   

 

 

CHAPTER – 5 

SYSTEM IMPLEMENTATION 

 

IOT: 

The Internet of things (IOT) is the inter-networking of physical devices, vehicles (also 

referred to as "connected devices" and "smart devices"), buildings, and other item embedded with 

electronics, software, sensors, actuators, and network connectivity that enable these objects to 

collect and exchange data. 

The IOT allows objects to be sensed or controlled remotely across existing network 

infrastructure, creating opportunities for more direct integration of the physical world into 

computer-based systems, and resulting in improved efficiency, accuracy and economic benefit in 

addition to reduced human intervention. 

5.1 MODULES EXPLANATION 

5.1.1 RASPBERRY PI: 
 

The Raspberry Pi is a low cost, credit-card sized computer that plugs into a computer 

monitor or TV, and uses a standard keyboard and mouse. It is a capable little device that enables 

people of all ages to explore computing, and to learn how to program in languages like Scratch 

and Python. It’s capable of doing everything you’d expect a desktop computer to do, from 

browsing the internet and playing high-definition video, to making spreadsheets, word-

processing, and playing games. 

The Raspberry Pi has the ability to interact with the outside world, and has been used in a 

wide array of digital maker projects, from music machines and parent detectors to weather stations 

and tweeting birdhouses with infra-red cameras. We want to see the Raspberry Pi being used by 

kids all over the world to learn to program and understand how computers work. 



                                   

 

 

Raspberry pi 3 features: 

• Chipset: Broadcom BCM2837 

• CPU: 1.2GHz quad-core 64-bit ARM cortex A53 

• Ethernet : 10/100 (Max throughput 100Mbps) 

• USB: Four USB 2.0 with 480Mbps data transfer 

• Storage: MicroSD card or via USB-attached storage 

• Wireless: 802.11n Wireless LAN (Peak transmit/receive throughput of 150Mbps), Bluetooth  

• Graphics: 400MHz VideoCore IV multimedia 

• Memory: 1GB LPDDR2-900 SDRAM 

• Expandability: 40 general purpose input-output pins 

• Video: Full HDMI port 

• Audio: Combined 3.5mm audio out jack and composite video 

• Camera interface (CSI) 

• Display interface (DSI) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Raspberry Pi 



                                   

 

 

Where RASPBERRY PI 3 is used? 

RASPBERRY PI platform is most used after ADRUINO. Although overall applications of PI 

are less it is most preferred when developing advanced applications. Also the RASPBERRY PI 

is an open source platform where one can get a lot of related information so you can customize 

the system depending on the need. 

Here are few examples where RASPBERRY PI 3 is chosen over other microcontrollers and 

development boards: 

1. Where the system processing is huge. Most ARDUINO boards all have clock speed of less than 

100MHz, so they can perform functions limited to their capabilities. They cannot process high 

end programs for applications like Weather Station, Cloud server, gaming console etc. 

With 1.2GHz clock speed and 1 GB RAM RASPBERRY PI can perform all those advanced 

functions. 

2. Where wireless connectivity is needed. RASPBERRY PI 3 has wireless LAN and Bluetooth 

facility by which you can setup WIFI HOTSPOT for internet connectivity. For Internet of 

Things this feature is best suited. 

3. RASPBERRY PI had dedicated port for connecting touch LCD display which is a feature that 

completely omits the need of monitor. 

4. RASPBERRY PI also has dedicated camera port so one can connect camera without any hassle 

to the PI board. 

5. RASPBERRY PI also has PWM outputs for application use. 

There are many other features like HD steaming which further promote the use of RASPBERRY 

PI. 

How to Use RASPBERRY PI 3? 

As mentioned earlier PI is simply a COMPUTER ON A SINGLE BOARD so it cannot be used 

like ARDUINO development boards. For the PI to start working we need to first install 

OPERATING SYSTEM. This feature is similar to our PC. The PI has dedicated OS for it; any 

other OS will not work. 

We will discuss the programming of PI in step by step below. 

1. Take the 16GB micro SD card and dedicate it specifically for PI OS. 

https://components101.com/microcontrollers/arduino-uno


                                   

 

 

2. Choose and Download OS software. [https://www.raspberrypi.org/downloads/] 

(‘NOOBS’ recommended for beginners ) 

3. Format the SD card and install OS on to the SD memory card using convenient methods. 

4. Take the SD card after OS installation and insert it in PI board. 

5. Connect monitor, keyboard and mouse 

6. Power the board with micro USB connector 

7. Once the power is tuned ON the PI will run on the OS installed in the memory card and 

will start from boot. 

8. Once all drivers are checked the PI will ask for authorization, this is set by default and can 

be changed. 

9. After authorization you will reach desktop where all application program development 

starts. 

Pin configuration: 

GPIO stands for General Purpose Input Output. It is a way the Raspberry Pi can control and 

monitor the outside world by being connected to electronic circuits. 

 

Power pins: 

The Raspberry Pi can provide both 5v (pins 2 and 4) and 3.3v (pins 1 and 17) power. It also 

provides a ground (GND) for circuits on pins 6, 9, 14, 20, 25, 30, 34, and 39. 

Unfortunately, there is no single answer to how much current the 5v power pins can draw as it is 

reliant on what power supply you are using, and what other components you have attached to 

your Pi. The Raspberry Pi 3 will only draw 2.5A from its power supply, and requires around 

750mA for boot up and normal headless operation. This means that if you are using a 2.5A power 

supply, the 5v pins can supply a total current of around 1.7A maximum 

Standard GPIO: 
The green pins are standard GPIO pins, and these are what you will use for most beginner projects. 

These pins are capable of a 3.3v output, also referred to as setting the pin HIGH in code. When 

an output pin is LOW this means that it is simply providing 0v. 

 

PWM: 

https://www.raspberrypi.org/downloads/


                                   

 

 

PWM (Pulse Width Modulation) is used with components such as motors, servos and LEDs by 

sending short pulses to control how much power they recieve. 

PWM is also possible on the Pi. Pin 12 (GPIO 18) and pin 35 (GPIO 35) are hardware PWM 

capable, though the Pi is also able to provide software PWM through libraries such as pigpio. 

 

URAT: 
Pins 8 and 10 (GPIO 14 and 15) are UART pins, designed for communicating with the Pi using 

the serial port. 

 

SPI: 

SPI (Serial Peripheral Interface bus) is a method of communicating with devices like the RFID 

reader. It allows devices to communicate with the Raspberry Pi synchronously, meaning much 

more data can pass between the master and slave devices. Pins 19, 21, 23, 24, 25 and 26 (GPIO 

10, 9, 11, 8, GND, and GPIO 26) are used to connect to an SPI device, and they are all required 

for smooth operation. The SPI protocol is not enabled as standard on Raspbian, but it can be 

enabled in the raspi-config file, along with I2C. 

 

 
Fig 2: Raspberry Pi pin discription 

 

12C: 

http://abyz.me.uk/rpi/pigpio/


                                   

 

 

I2C (Inter-Integrated Circuit) is similar to SPI, but is generally considered to be easier to set 

up and to use. It communicates asynchronously, and is capable of sustaining as many different 

devices as needed provided they each have unique address places on the I2C bus. Due to this 

addressing system, the Pi only needs two I2C pins—pin 3 (GPIO 2) and pin 5 (GPIO 3), making 

it much simpler to use than SPI. Pins 27 and 28 (marked ID_SD and ID_SC) are also I2C. There 

are used by the Pi for internal functions, and also some HAT boards.  

 

5.1.2 IR SENSOR: 
 

An infrared sensor is an electronic device that emits in order to sense some aspects of the 

surroundings. An IR sensor can measure the heat of an object as well as detects the motion. These 

types of sensors measure only infrared radiation, rather than emitting it that is called a passive IR 

sensor. Usually, in the infrared spectrum, all the objects radiate some form of thermal radiation. 

These types of radiations are invisible to our eyes,that can be detected by an infrared sensor. The 

emitter is simply an IR LED (Light Emitting Diode) and the detector is simply an IR photodiode 

that is sensitive to IR light of the same wavelength as that emitted by the IR LED. When IR light 

falls on the photodiode, the resistances and the output voltages will change in proportion to the 

magnitude of the IR light received. 

 

Types of IR sensors: 
Infrared sensors can be passive or active. Passive infrared sensors are basically Infrared 

detectors. Passive infrared sensors do not use any infrared source and detects energy emitted by 

obstacles in the field of view. They are of two types: quantum and thermal. Thermal infrared 

sensors use infrared energy as the source of heat and are independent of wavelength. 

Thermocouples, pyroelectric detectors and bolometers are the common types of thermal infrared 

detectors. 

Quantum type infrared detectors offer higher detection performance and are faster than 

thermal type infrared detectors. The photosensitivity of quantum type detectors is wavelength 

dependent. Quantum type detectors are further classified into two types: intrinsic and extrinsic 

types. Intrinsic type quantum detectors are photoconductive cells and photovoltaic cells. 

https://www.elprocus.com/ir-remote-control-basics-operation-application/
https://www.elprocus.com/passive-infrared-pir-sensor-with-applications/
https://www.elprocus.com/passive-infrared-pir-sensor-with-applications/
https://www.elprocus.com/explain-different-types-leds-working-applications-engineering-students/


                                   

 

 

Active infrared sensors consist of two elements: infrared source and infrared detector. 

Infrared sources include an LED or infrared laser diode. Infrared detectors include photodiodes 

or phototransistors. The energy emitted by the infrared source is reflected by an object and falls 

on the infrared detector. 

 

 

 

     

 Fig 3: IR Sensor 

IR Transmitter: 

Infrared Transmitter is a light emitting diode (LED) which emits infrared radiations. Hence, they 

are called IR LED’s. Even though an IR LED looks like a normal LED, the radiation emitted by 

it is invisible to the human eye. 

The picture of a typical Infrared LED is shown below. 

 

 

 

Fig 4: IR transmitter 

There are different types of infrared transmitters depending on their wavelengths, output power 

and response time. 

https://www.electronicshub.org/wp-content/uploads/2015/01/IR-LED.png


                                   

 

 

IR transmitters can be found in several applications. Some applications require infrared heat and 

the best infrared source is infrared transmitter. When infrared emitters are used with Quartz, solar 

cells can be made. 

IR Receiver: 

Infrared receivers are also called as infrared sensors as they detect the radiation from an IR 

transmitter. IR receivers come in the form of photodiodes and phototransistors. Infrared 

Photodiodes are different from normal photo diodes as they detect only infrared radiation. 

 

 

 

Fig 5: IR receiver 

Different types of IR receivers exist based on the wavelength, voltage, package, etc. When used 

in an infrared transmitter – receiver combination, the wavelength of the receiver should match 

with that of the transmitter. It consists of an IR phototransistor, a diode, a MOSFET, a 

potentiometer and an LED. When the phototransistor receives any infrared radiation, current 

flows through it and MOSFET turns on. This in turn lights up the LED which acts as a load. The 

potentiometer is used to control the sensitivity of the phototransistor. 

Principle of Working: 

The principle of an IR sensor working as an Object Detection Sensor can be explained using the 

following figure. An IR sensor consists of an IR LED and an IR Photodiode; together they are 

called as Photo – Coupler or Opto – Coupler. 

When the IR transmitter emits radiation, it reaches the object and some of the radiation reflects 

back to the IR receiver. Based on the intensity of the reception by the IR receiver, the output of 

the sensor is defined. 



                                   

 

 

 

 

 

 

 

Fig 6: Working of IR sensor 

Obstacle Sensing Circuit or IR Sensor Circuit: 

 

 

 

 

 

Fig 7: typical IR sensing circuit is shown below. 

It consists of an IR LED, a photodiode, a potentiometer, an IC Operational amplifier and an LED. 

IR LED emits infrared light. The Photodiode detects the infrared light. An IC Op – Amp is used 

as a voltage comparator. The potentiometer is used to calibrate the output of the sensor according 

to the requirement. 

When the light emitted by the IR LED is incident on the photodiode after hitting an object, the 

resistance of the photodiode falls down from a huge value. One of the input of the op – amp is at 

threshold value set by the potentiometer. The other input to the op-amp is from the photodiode’s 

series resistor. When the incident radiation is more on the photodiode, the voltage drop across the 

series resistor will be high. In the IC, both the threshold voltage and the voltage across the series 



                                   

 

 

resistor are compared. If the voltage across the resistor series to photodiode is greater than that of 

the threshold voltage, the output of the IC Op – Amp is high. As the output of the IC is connected 

to an LED, it lightens up. The threshold voltage can be adjusted by adjusting the potentiometer 

depending on the environmental conditions. 

The positioning of the IR LED and the IR Receiver is an important factor. When the IR LED is 

held directly in front of the IR receiver, this setup is called Direct Incidence. In this case, almost 

the entire radiation from the IR LED will fall on the IR receiver. Hence there is a line of sight 

communication between the infrared transmitter and the receiver. If an object falls in this line, it 

obstructs the radiation from reaching the receiver either by reflecting the radiation or absorbing 

the radiation. 

Distinguishing Between Black and White Colors: 

It is universal that black color absorbs the entire radiation incident on it and white color reflects 

the entire radiation incident on it. Based on this principle, the second positioning of the sensor 

couple can be made. The IR LED and the photodiode are placed side by side. When the IR 

transmitter emits infrared radiation, since there is no direct line of contact between the transmitter 

and receiver, the emitted radiation must reflect back to the photodiode after hitting any object. 

The surface of the object can be divided into two types: reflective surface and non-reflective 

surface. If the surface of the object is reflective in nature i.e. it is white or other light color, most 

of the radiation incident on it will get reflected back and reaches the photodiode. Depending on 

the intensity of the radiation reflected back, current flows in the photodiode. 

If the surface of the object is non-reflective in nature i.e. it is black or other dark color, it absorbs 

almost all the radiation incident on it. As there is no reflected radiation, there is no radiation 

incident on the photodiode and the resistance of the photodiode remains higher allowing no 

current to flow. This situation is similar to there being no object at all. 

The pictorial representation of the above scenarios is shown below. 



                                   

 

 

 

 

 

 

 

 

Fig 8: difference between black and white colors 

The positioning and enclosing of the IR transmitter and Receiver is very important. Both the 

transmitter and the receiver must be placed at a certain angle, so that the detection of an object 

happens properly. This angle is the directivity of the sensor which is +/- 45 degrees. 

 

 

 

 

Fig 9: Directivity of sensor 

In order to avoid reflections from surrounding objects other than the object, both the IR transmitter 

and the IR receiver must be enclosed properly. Generally the enclosure is made of plastic and is 

painted with black color. 

 



                                   

 

 

5.1.3 USB CAMERA: 

Active WebCam captures images up to 30 frames per second from any video device including 

USB cameras, Analog cameras connected to capture card, TV-boards, camcorders with 

FireWire (IEEE 1394) interface and from Network cameras. The program broadcasts captured 

live audio and video content in real time to client computers either from your computer or 

through any FTP server. Viewers can watch real video and audio using or Internet browser, or 

another copy of the Active WebCam program. When the program detects motion in the 

monitored area, e-mail you the captured images. 

 

 

 

 

 

Fig 10: USB camera 

• Inbuilt sensitive microphone and image sensor quality CMOS sensor 

• Image resolution interpolated to 25 mega pixels with 6 light sensors ; 16 MP Image 

Resolution ; USB Interface ; Night Vision ; Usb Cable Length: 1m ; Focus Range: 4 cm to 

infinity 

• Image control color saturation, brightness, sharpness and brightness is adjustable 

• Snap shot switch for taking still pictures. Focus Range 4cm to infinity 

• Anti-flicker 50Hz, 60Hz or outdoor 

• Resolution hardware: 500K pixels 

• Image quality: RGB24 or I420 

• Exposure: Auto or manual and angle of view: 58 Degree 

• Interface: USB2.0 

• Frame rate: 30 fps (max) 

 



                                   

 

 

5.1.4 SD CARD: 

The SD card is a key part of the Raspberry Pi; it provides the initial storage for the 

Operating System and files. Storage can be extended through many types of USB connected 

peripherals. 

Fig 11: SD card slot in RaspberryPi 

When the Raspberry Pi is 'switched on', i.e. connected to a power supply, a special piece 

of code called the bootloader is executed, which reads more special code from the SD card that is 

used to start up the Raspberry Pi. If there is no SD card inserted, it will not start. Do NOT push in 

or pull out an SD card while the Raspberry Pi is connected to the power, as this is likely to corrupt 

the SD card data (you might get away with it, but it is best not to). 

The SD card must be formatted, or written to, in a special way that means the Raspberry 

Pi can read the data it needs to start properly. If you are new to this check the instructions, or buy 

a pre-formatted SD card. 

One advantage to using an SD card like this is that you can have several SD cards, each 

with a different operating system, or a different purpose. Simply power off, switch cards, and 

reconnect the power. You have a different computer to play with. The maximum throughput of 

the card reader of the Raspberry Pi is 25 MB/s and that most likely read and write speed won't 

exceed 22 MB/s. 



                                   

 

 

SD cards come in three physical sizes (see picture). The Raspberry Pi A and B use the largest 

one; the miniSD card and the MicroSD card can be used in those models, but you will need an 

adapter / holder to fit it. The Raspberry Pi B+ and Raspberry Pi 2 Model B (second generation) 

require the smallest one, the MicroSD. SD cards come in a range of storage sizes. You will 

likely need more than 2 GB. 

 

5.1.5 JUMPER WIRES: 

A jump wire (also known as a Dupont Wire, jumper wire, or simply a jumper) is an electrical 

wire, or group of them in a cable, with a connector or pin at each end (or sometimes without 

them – simply "tinned"), which is normally used to interconnect the components of 

a breadboard or other prototype or test circuit, internally or with other equipment or components, 

without soldering. 

Individual jump wires are fitted by inserting their "end connectors" into the slots provided in a 

breadboard, the header connector of a circuit board, or a piece of test equipment. 

Male to Male: These are Jumper wire male to male, used in connecting female header pin of any 

development board (like Arduino) to other development board or breadboard.Also you can 

combined it with our Female jumper wire to create Male to Female jumper wire.  

                       

 

 

 

 

 

 

Fig 12: Male to Male Wires 

  

        

  

    



                                   

 

 

Male to Female: Jumper wire male to female, used in connecting female header pin of any 

development board (like Arduino) to other development board having male connector.  

       

 

 

 

 

 

 

 

 

Fig 13: Male to Female Wires 

 
5.1.6 OPENCV 

 
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. 

Features of OpenCV: 

• 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. 

• Detection of shapes like Circle, rectangle etc in a image.  

• Text recognition in images. e.g Reading Number Plates. 

• Modifying image quality and colors e.g Instagram, CamScanner. 

OpenCV was originally developed in C++. In addition to it, Python and Java bindings were 

provided. OpenCV runs on various Operating Systems such as windows, Linux, OSx, FreeBSD, 

Net BSD, Open BSD, etc. 

 



                                   

 

 

5.1.7 PYTHON 

Python is a popular programming language. It was created by Guido van Rossum, and released 

in 1991. 

Features of Python: 

• 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. 

How to install Python IDE: 

• To download and install Python visit the official website of 

Python https://www.python.org/downloads/ and choose your version. 

• Once the download is complete, run the exe for install Python. Now click on Install Now. 

•  When it finishes, you can see a screen that says the Setup was successful. Now click on 

"Close". 

5.1.8 RASPBIAN JESSIE OS 

 
Raspberry Pi doesn’t come with an operating system. This is not a weakness, however, rather a 

feature that means you can choose from a wide of OSs, each of which can be flashed to an SD 

card (or microSD card for the Raspberry Pi) in a few simple steps. Here’s how to get a new OS 

installed and running on your Pi – and how to clone your perfect setup for quick disaster recovery. 

Operating systems such as the recommended Raspbian, ArchLinux, Risc OS and even Android 

come ready to run on your Raspberry Pi. I’ll show you the two main ways add an operating system 

– and once you’ve got your Pi setup how you want it, we’ll look at how to clone the card so that 

it can be restored following errors (or for temporary reuse of your SD card). 

The following tutorials assume that you have a basic Raspberry Pi package and Windows to 

manage your SD card writing and cloning. 

https://www.python.org/downloads/
http://www.makeuseof.com/tag/optimize-the-power-of-your-raspberry-pi-with-raspbian/
http://www.makeuseof.com/tag/what-is-the-true-cost-of-running-a-raspberry-pi/


                                   

 

 

Whichever operating system you download for your Raspberry Pi, the process of writing it to an 

SD card is the same. However, there are some differences in SD card writing between desktop 

operating systems. You’ll also need to ensure that your card is blank and formatted, and at least 

2 GB. 

 

Installing Raspbian OS on PC: 

 
• First, download the ISO, the image of the Raspbian OS that you will install.  

• Next you'll need to create a bootable USB stick. On Windows a good program for 

creating a bootable USB stick is called Rufus. 

• Take a USB stick, with a size of 2GB or larger and run the downloaded Rufus .exe 

file. In Rufus, click on the dropdown menu for Device to select the USB stick. Next, 

click on the icon showing an image of a CD/DVD tray, which is about three quarters 

of the way down the box, next to 'Create a bootable disk using', and select the Raspbian 

ISO file you just downloaded. Then click Start. 

 

 

 

 

 

 

 

 

 

 

 
• The process will take some time. 

Once the bootable disk has been created, take the USB stick and insert it into the PC 

you want to install Raspbian on. Start/restart this PC, and you'll be presented with the 



                                   

 

 

menu below. There are several options, including running the OS without installing it, 

with the option to store files between between runs. However in this instance you want 

to select 'Graphical Install' and hit 'Enter'. 

 

 

 
  

 

 

 

 

  
• There are several options. In 

this instance I'm choosing 

'Guided - entire disk'. This will wipe the hard drive, so only select this option if there 

is nothing on the hard disk you want to keep. 

 

 

•  

•  

 

• Choose the drive you wish to install it on -- in this instance Msft Virtual Disk. Next 

select 'All files in one partition' and hit 'Continue'. 

 

 

 

 



                                   

 

 

 

• Now wait some time while the system installs. 

• The next prompt will ask you whether you want to install the GRUB boot loader on 

the hard disk. Hit 'Yes', then 'Continue'. 

 

 

 

 

 

 

• Next you need to confirm which drive you wish to install the GRUB boot loader on. 

If the computer only has a single, unpartitioned drive, you should choose the option 

beginning with '/dev/sda'. 

• The installation is now complete. Remove the USB stick from the drive and hit 

'Continue' to reboot the machine. 

 

 

• That should be it. The machine should reboot to the desktop shown below. When I 

installed Raspbian on an old Acer Aspire Timeline 1830T laptop, with an Intel Core 

i3 processor, it worked pretty much perfectly, with smooth video playback on 

YouTube, working sound and no network connectivity issues. Click the Raspberry 

icon in the top left corner to begin exploring the many different programs. I hope you 

enjoy your time with Raspbian. 



                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 DESIGN 

 
➢ A camera is utilized to achieve the image when a movement detected by IR sensor. 

➢ Computer vision module is applied to the captured images to detect and recognize the 

human faces. Then, it will send it to a smartphone. 

➢ If there is no movement detected, the program will not go to face detection and 

recognition. 

➢ The algorithm will search for human faces and then face recognition will be processed. 

 

 



                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 14: Flow chart for face recognition system 

 

Steps for identification and 

recognition procedure: 

 
Face Representation  

The initial step, face representation 

characterizes in how to display a face and check 

which algorithms which can be utilized for 

detection function. There are a lot of factors of the 

captured image, like shine, many redundant data, 

contrast and image size which affect the precision of face recognition system. So, it is more vital 

to prepare the caught picture before face recognition. For this purpose, the input face is converted 

to grayscale and normalize it.  

 

 

Feature Extraction  

Face image has the most useful and special features which are extracted in the feature extraction 

stage. Face image with the images from the store will be compared to obtain the features. Feature 

extraction phase is the core of face recognition system. For the sampling of the face and to 

measuring matches among images, these features can be utilized. There are some techniques in 

face recognition to achieve and bring the most important features from face images. For 



                                   

 

 

describing the shape and texture of a digital image, LBP can be used. This technique provides 

good results and efficient for real-time applications. 

 

Classification  

Face image with the images from the store will be compared to obtain the features in the 

classification stage. The comparison is performed utilizing the local features acquired in the 

earlier phase of the algorithm. According to the face image, the maximum matching score is going 

to be the output of the classification portion. After the LBPH feature vector is extracted, the face 

recognition is performed via resorting to the K-Nearest Neighbor (KNN) classifier based on the 

histogram matching methods. 

 

 

 

 

 

 

 

 

 

 
 

 

Fig 15: identification and recognition steps 

 

 

Circuit connections are 

as follows: 

 

• Vcc of IR sensor with GPIO 1 

pin. 

• GND of IR sensor with GPIO ground pin. 

• Out of IR sensor with GPIO 26 pin. 

• USB camera connected to USB port in micro controller. 

• SD card placed in SD card slot in micro controller.  

 

 

 

 



                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 16: Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER – 6 



                                   

 

 

SYSTEM TESTING 

The purpose of testing is to discover errors. Testing is the process of trying to discover 

every conceivable fault or weakness in a work product. 

Software testing is the process used to access the quality of Computer Software. Software testing 

is an empirical technical conducted to provide stakeholders with information about the quality of 

the product or service under test, with respect to the context in which it is intended to operate. 

This includes the process of executing a program or application with the intent of finding a bug. 

             Over its existence, computer software has continued to grow in complexity and size. 

Every software product has a target audience. For example, a video game software has its 

audience completely different from banking software. Therefore, when an organization develops 

or otherwise invests in a software product, it presumably must assess whether the software 

product will be acceptable to its end users, its target audience, its purchasers, and other 

stakeholders. Software testing is the process of attempting to make this assessment. 

6.1 Testing Objectives: 

The main objective of testing is to uncover a host of errors, systematically and with minimum 

effort and time. Stating formally, we can say 

• Testing is a process of executing a program with the intent of finding an error. 

• A successful test is one that uncovers an as yet undiscovered error. 

• A good test case is one that has a high probability of finding error, if it exists. 

• The tests are inadequate to detect possibly present errors. 

 

6.2 Types of Testing: 

• Unit Testing 

• Integration Testing 

• System Testing 

 

Unit Testing: 



                                   

 

 

While coding, the programmer performs some tests on that unit of program to know if it is error 

free. Testing is performed under white-box testing approach. Unit testing helps developers 

decide that individual units of the program are working as per requirement and are error free. 

Conditional Testing: 

Conditional testing focuses on testing each of the conditions on both true and false aspects. And 

all the resulting paths were tested, so that each path that may be generate on particular condition. 

Integration Testing: 

Even if the units of software are working fine individually, there is a need to find out if the units 

if integrated together would also work without errors. For example, argument passing and data 

update etc. 

System Testing: 

The software is compiled as product and then it is tested as a whole. This can be accomplished 

using one or more of the following tests: 

• Functionality testing - Tests all functionalities of the software against the requirement. 

• Performance testing - This test proves how efficient the software is. It tests the 

effectiveness and average time taken by the software to do desired task. Performance 

testing is done by means of load testing and stress testing where the software is put under 

high user and data load under various environment conditions. 

Security & Portability - These tests are done when the software is meant to work on various 

platforms and accessed by number of persons. 
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SCREENSHOTS 



                                   

 

 

 

• Movement of object is detected by the IR sensor. If the sensor did not detect any object in 

it’s range then only one LED will glow. If it detects the object then two LED’s will glow.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 17: IR sensor did not detect any 

object 

 

 

 

 

 

 

 

 

 

 



                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 18: IR sensor detected object 

 

• After the object is detected the camera starts capturing images. 

 

 

 

 

 

 

 

 

 

 

 

Fig 19: capturing images 

 

 

 

 



                                   

 

 

• After capturing images the face will be detected, if the face is of the known person it 

displays his name on the screen. If the face is of the unknown person then the image is 

sent to owner’s mobile via Gmail and a notification through SMS. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 20: Known person is detected and name is displayed 

 

Fig 21: Unknown person is detected 

 

 

 

 

 



                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 22: SMS is sent to owner mobile number 

 

 

 

Fig 23: Image is sent to owner mailed 

 

 



                                   

 

 

 

CONCLUSION 

 

An embedded face detection and recognition with smart security system are designed to be able 

to capture an image and send it to a smartphone. So, when a face is detected and recognized, the 

system will notify the user by using a smartphone and displays who is he in that area. By adding 

the face recognition system, people will be easily recognized and owner can keep track of who is 

entering his house. Smartphone is the main benefit for our project which is utilized by the client 

to obtain notifications with the captured images. This system helps to enhance and automate the 

security of industries, cities, homes and towns.  

 

FUTURE ENHANCEMENT 

 

To increase the security of house we can add a door lock mechanism to our project. If an 

authorized person enters the door lock will open, otherwise it sends an OTP with their photograph 

of the intruder to server mail. Only when non authorized person entered that OTP, the door lock 

will be opened by adding the person details to the database. 
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PROGRAMME 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. 

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.  

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 

 
Student will be able to  

 

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the 

real world problems. 

 

 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

✓  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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                                                      ABSTRACT 
 
 

For the detection and prevention of disease of plants from getting spread, this project 

proposed  a system using image processing. For the image analysis, Conventional Neural 

Networks was used. It has many advantages for the use in big farms of crops and thus it 

automatically detects signs of disease whenever they appear on leaves of the plant. In 

pharmaceutical research of leaf disease detection is necessary and important topic for research 

because it has advantages in monitoring crops in field at the form and thus it automatically 

detect symptoms of disease by image processing by CNN algorithm. The term disease means 

the type of damage to the plants. This project provides the best method for detection of plant 

diseases using image processing and displaying the name of the disease  and precautions on the 

mobile application of the owner of the system.. It will reduce the cost required for the pesticides 

and other products. This will lead to increase in productivity of the farming. 
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1.INTRODUCTION 
 

In India, Farmers have a great diversity of crops. Various pathogens are present in the 

environment which severely affects the crops and the soil in which the plant is planted, thereby 

affecting the production of crops .Various disease are observed on the plants and crops .The 

main identification of the affected plant or crop are its leaves. The various coloured spots and 

patterns on the leaf are very useful in detecting the disease. The past scenario for plant disease 

detection involved direct eye observation, remembering the particular set of disease as per the 

climate, season etc. These methods were indeed inaccurate and very time consuming. The 

current methods of plant disease detection involved various laboratory tests, skilled people, well 

equipped laboratories etc. These things are not available everywhere especially in remote areas. 

The method which I am implementing insures the automatic detection of crops. The very first 

implementation  of plant disease detection using image processing. 

 
1.1 Problem statement:  
The problem with this approach is plant disease detection through naked eye observation of the 

symptoms on plant leaves, incorporate rapidly increasing of Immense commercialization of an 

agriculture has creates a very cultivated Crops and their existing psychopathological problems, 

even experienced agricultural experts and plant pathologists may often fail to successfully 

diagnose specific diseases, and are consequently led to mistaken conclusions and concern 

solutions.  

 

1.2 Purpose: 
In this project the purpose is to identify plant diseases by the plant’s appearance and visual 

symptoms could be of great help to amateurs in the agricultural process. This will be prove as 

useful technique for farmers and will alert them at the right time before spreading of the disease 

over large area. 

 

1.3 Scope: 
The scope of the project is to help the farmers to know the status of the leaf disease and 

precautions to be given to the particular leaf. 
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1.4 Overview: 
Deep learning constitutes a recent, modern technique for image processing and data analysis, 

with accurate results and large potential. As deep learning has been successfully applied in 

various domains, it has recently entered also the domain of agriculture. So we will apply deep 

learning to create an algorithm for automated detection and classification of plant leaf diseases. 

Nowadays, Convolutional Neural Networks are considered as the leading method for object 

detection.CNN would provide the acurate results. 

 

 
Fig:Analysis of CNN 
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2. SYSTEM ANALYSIS 
2.1. EXISTING SYSTEM: 
 
In the traditional agricultural methods due to lot of identifying issues, it makes hard for the 

farmers or any agricultural related officials to find what’s wrong with the crop. This accounts a 

huge loss of productivity for the farmers as they are not keen on what’s the problem. Therefore, 

Physical scrutinization of crop doesn’t give full amount of what’s the problem with the crop and 

usage of pesticides or any preventive measure must suit the need of crop.           
         

2.2 LIMITATIONS OF EXISTING SYSTEM: 
 
1. Not able to compare with wide varities of plant issues. 

2. Accuracy is limited. 

3. Solution identification is hard. 

 

2.3. PROPOSED SYSTEM: 
 
The system we have proposed is using deep CNN .  

1. DATASET is the purpose of image based identification which includes, training phase to 

evaluation phase where the performance of classification algorithms are evaluated, it is 

necessary to have huge data sets. Subsequently, there is a need to enhance the dataset by adding 

the images that are augmented. 

2. PROCESS AND LABEL OF IMAGES Several samples of images are collected which are 

spread across in several formats having varying levels of resolutions and hence the variations in 

quality. Thus, to acquire a reasonable feature extraction, the final images are used as input data 

for classifier which are then pre-processed to achieve consistency. It is further ensured that at 

the time of data collection, those of the images whose resolution is smaller and which has a 

dimension less than 500px is not taken into consideration as valid images for the dataset. 

Machine Learning algorithm: Based on the feature extraction parameters, the algorithm predicts 

whether the crop is going to get any pest and disease attacks in future. 
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2.4. Advantages of Proposed System: 
 

 It is very useful project for the farmer to know about the crops diseases. 

 Convolution Neural Networks is designed for accurate analysis. 

2.5. Literature Survey: 
            Identification of the plant diseases is the key to preventing the losses in the yield and 

quantity of the agricultural product. It requires tremendous amount of work, expertize in the 

plant diseases, and also require the excessive processing time. Hence, image processing is used 

for the detection of plant diseases. Disease detection involves the steps like image acquisition, 

image pre-processing, image segmentation, feature extraction and classification. This paper 

discussed the methods used for the detection of plant diseases using their leaves images. This 

paper discussed various techniques to segment the disease part of the plant. This paper also 

discussed some Feature extraction and classification techniques to extract the features of 

infected leaf and the classification of plant diseases. The accurately detection and classification 

of the plant disease is very important for the successful cultivation of crop and this can be done 

using image processing. This paper discussed various techniques to segment the disease part of 

the plant. This paper also discussed some Feature extraction and classification techniques to 

extract the features of infected leaf and the classification of plant diseases. The use of ANN 

methods for classification of disease in plants such as self- organizing feature map, back 

propagation algorithm, SVMs etc. can be efficiently used. From these methods, we can 

accurately identify and classify various plant diseases using image processing technique.   
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2.6. FEASIBILITY STUDY: 
 The feasibility of the project is analyzed in this phase and business proposal is put forth 

with a very general plan for the project and some cost estimates. During system analysis the 

feasibility study of the proposed system is to be carried out. This is to ensure that the 

proposed system is not a burden to the company.  For feasibility analysis, some 

understanding of the major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are,  

 ECONOMICAL FEASIBILITY 

 TECHNICAL FEASIBILITY 

 SOCIAL FEASIBILITY 

2.6.1 Economical Feasibility: 

 This study is carried out to check the economic impact that the system will have 

on the organization. The amount of fund that the company can pour into the research and 

development of the system is limited. The expenditures must be justified. Thus the developed 

system as well within the budget and this was achieved because most of the technologies used 

are freely available. Only the customized products had to be purchased. ` 

2.6.2 Technical Feasibility: 

 This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand on the 

available technical resources. This will lead to high demands on the available technical 

resources. This will lead to high demands being placed on the client. The developed system 

must have a modest requirement, as only minimal or null changes are required for implementing 

this system.    

 

2.6.3 Social Feasibility: 

 The aspect of study is to check the level of acceptance of the system by the user. This 

includes the process of training the user to use the system efficiently. The user must not feel 

threatened by the system, instead must accept it as a necessity. The level of acceptance by the 

users solely depends on the methods that are employed to educate the user about the system and 
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to make him familiar with it. His level of confidence must be raised so that he is also able to 

make some constructive criticism, which is welcomed, as he is the final user of the system. 

 

2.7 SYSTEM REQUIRMENTS SPECIFICATION: 

 
The Raspberry Pi primarily uses Linux kernel-based operating systems. The ARM11 is based 

on version 6 of the ARM which is no longer supported by several popular versions of Linux, 

including Ubuntu. The install manager for Raspberry Pi is NOOBS. The OSs included with 

NOOBS are: 

 Archlinux ARM 

 OpenELEC 

 Pidora (Fedora Remix) 

 Raspbmc and the XBMC open source digital media center 

 RISC OS – The operating system of the first ARM-based computer 

 Raspbian (recommended) – Maintained independently of the Foundation; based on 

ARM hard-float (armhf)-Debian 7 'Wheezy' architecture port, that was designed for a 

newer ARMv7 processor whose binaries would not work on the Raspberry Pi, but 

Raspbian is compiled for the ARMv6 instruction set of the Raspberry Pi making it work 

but with slower performance. It provides some available software packages, pre-

compiled software bundles. A minimum size of 2 GB SD card is required, but a 4 GB 

SD card or above is recommended. There is a Pi Store for exchanging programs. The 

'Raspbian Server Edition (RSEv2.4)', is a stripped version with other software packages 

bundled as compared to the usual desktop computer oriented Raspbian.  

 

Boot Process: 

The Raspberry Pi does not boot as a traditional computer. The VideoCore i.e. the Graphics 

processor actually boots before the ARM CPU. 

 

The boot process of the Raspberry Pi as follows: 

 When the power is turned on, the first bits of code to run is stored in a ROM chip in the 

SoC and is built into the Pi during manufacture. This is the called the first-stage 

bootloader. 
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 The SoC is hardwired to run this code on startup on a small RISC Core (Reduced 

Instruction Set Computer). It is used to mount the FAT32 boot partition in the SDCard so 

that the second-stage bootloader can be accessed. So what is this ‘second-stage 

bootloader’ stored in the SD Card? It’s ‘bootcode.bin’. This file can be seen while 

mount process of an operating system on the SD Card in windows.  

 

 Now here’s something tricky. The first-stage bootloader has not yet initialized the ARM 

CPU (meaning CPU is in reset) or the RAM. So, the second-stage bootloader also has to 

run on the GPU. The bootloader.bin file is loaded into the 128K 4 way set associative L2 

cache of the GPU and then executed. This enables the RAM and loads start.elf which is 

also in the SD Card. This is the third-stage bootloader and is also the most important. 

It is the firmware for the GPU, meaning it contains the settings or in our case, has 

instructions to load the settings from config.txt which is also in the SD Card.  We can 

think of the config.txt as the ‘BIOS settings’. 

 

 The start.elfalso splits the RAM between the GPU and the ARM CPU. The ARM only 

has access the to the address space left over by the GPU address space. For example, if 

the GPU was allocated addresses from 0x000F000 – 0x0000FFFF, the ARM has access 

to addresses from 0x00000000 – 0x0000EFFF. 

 

 The physical addresses perceived by the ARM core is actually mapped to another 

address in the VideoCore (0xC0000000 and beyond) by the MMU (Memory 

Management Unit) of the VideoCore. 

 

 The config.txt is loaded after the split is done so the splitting amounts cannot be 

specified in the config.txt. However, different .elf files having different splits exist in the 

SD Card. So, depending on the requirement, the file can be renamed to start.elf and boot 

the Pi. In the Pi, the GPU is King! 

 

 Other than loading config.txt and splitting RAM, the start.elf also loads cmdline.txt if it 

exists. It contains the command line parameters for whatever kernel that is to be loaded. 

This brings us to the final stage of the boot process. The start.elf finally 
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loads kernel.img which is the binary file containing the OS kernel and releases the 

reset on the CPU. The ARM CPU then executes whatever instructions in the 

kernel.img thereby loading the operating system. 

 

 After starting the operating system, the GPU code is not unloaded. In fact, start.elf is not 

just firmware for the GPU, It is a proprietary operating system called VideoCore OS 

(VCOS). When the normal OS (Linux) requires an element not directly accessible to it, 

Linux communicates with VCOS using the mailbox messaging system 

 

 

 

 
Fig: Boot process of Raspberry pi. 

     NOOBS INSTALLER: 

 

           The Raspberry Pi package only comes with the main board and nothing else. It does not 

come shipped with an operating system. Operating systems are loaded on a SD card from a 

computer and then the SD card is inserted in the Pi which becomes the primary boot device.  
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Installing operating system can be easy for some enthusiasts, but for some beginners working 

with image files of operating systems can be difficult. So the Raspberry Pi foundation made a 

software called NOOBS – New Out Of Box Software which eases the process of installing an 

operating system on the Pi.  

 

The NOOBS installer can be downloaded from the official website. A user only needs to 

connect a SD card with the computer and just run the setup file to install NOOBS on the SD 

card. Next, insert the card on the Raspberry Pi. On booting the first time, the NOOBS interface 

is loaded and the user can select from a list of operating systems to install. It is much convenient 

to install the operating system this way. Also once the operating system is installed on the card 

with the NOOBS installer, every time the Pi boots, a recovery mode provided by the NOOBS 

can be accessed by holding the shift key during boot. It also allows editing of the config.txt file 

for the operating system. 

 

How to Use RASPBERRY PI 3: 

For the PI to start working we need to first install OPERATING SYSTEM. This feature is 

similar to our PC. The PI has dedicated OS for it; any other OS will not work. 

 The programming of PI in step by step below. 

1. Take the 16GB micro SD card and dedicate it specifically for PI OS. 

2. Choose and Download OS software. [https://www.raspberrypi.org/downloads/] 

(‘NOOBS’ recommended for beginners ) 

3. Format the SD card and install OS on to the SD memory card using convenient methods. 

4. Take the SD card after OS installation and insert it in PI board. 

5. Connect monitor, keyboard and mouse 

6. Power the board with micro USB connector 

7. Once the power is tuned ON the PI will run on the OS installed in the memory card and 

will start from boot. 

8. Once all drivers are checked the PI will ask for authorization, this is set by default and 

can be changed. 

9. After authorization you will reach desktop where all application program development 

starts. 

 

https://www.raspberrypi.org/downloads/
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Applications of raspberry pi: 

 Raspberry Pi being very cost effective can be deployed in large numbers in 

underdeveloped and developing countries like Africa, India, China, Brazil etc. to schools 

and colleges and to everyone who is interested in computers and electronics. 

 It can be used in robotics for controlling motors, sensors, etc. 

 It can be used as a downloading machine replacing desktop computers. It consumes very 

low power and also can be accessed remotely. 

 It can be used as a media centre at home. Any television can be converted to a smart TV 

with internet capabilities with the Pi. 

 It can be used for designing prototypes of DIY projects and certain embedded devices. It 

becomes very cheap option for testing and evaluation purpose. 

 It Can be used in creating and handling small servers. 

 It can be used for making digital photo frames, tablets etc at home. 
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3. Hardware and Software requirements: 

 
3.1 Hardware Requirements:  

 Raspberry Pi Model 3B 

 SD card 

3.2 Software Requirements: 

 Open CV 

 Python 

 Raspberry Pi OS. 
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4. SYSTEM IMPLEMENTATION 

 
4.1. SOFTWARE IMPLEMENTATION: 
 
4.1.1 Introduction to Convolution neural network: 
 
Deep learning is a class of machine learning algorithms that has sequential layers. Each layer 

uses the output of the preceding layer as input. The learning process can be unsupervised, 

supervised or semi-supervised. Representation learning algorithms makes optimizations to find 

the most convenient way to represent the data. Deep learning does not have to divide the feature 

extraction and the classification because the model automatically extracts the features while 

training the model. It is used in many research areas such as image processing, image 

restoration, speech recognition, natural language processing and bioinformatics. CNN is 

preferred as a deep learning method in this study. CNN, which can easily identify and classify 

objects with minimal pre-processing, is successful in analyzing visual images and can easily 

separate the required features with its multi-layered structure. It consists of four main layers: 

Convolutional layer, pooling layer, activation function layer and fully connected layer. 

 
   Fig:General CNN Architecture. 

 Convolutional layers apply a convolution operation to the input. This passes the information 

on to the next layer. 

 Pooling combines the outputs of clusters of neurons into a single neuron in the next layer. 

 Fully connected layers connect every neuron in one layer to every neuron in the next layer. 
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In a convolutional layer, neurons only receive input from a subarea of the previous layer. In a 

fully connected layer, each neuron receives input from every element of the previous layer. 

 

A. Convolutional Layer: 
 
CNN takes its name from the convolution layer. In this layer, a series of mathematical 

operations are performed to extract the feature map of the input image. The input image is 

reduced to a smaller size using a filter. The filter is shifted step by step starting from the upper 

left corner of the image. At each step, the values in the image are multiplied by the values of the 

filter and the result is summed. A new matrix with a smaller size is created from the input 

image.  

 

  

 
 
                       Fig. 2: Convolution layer for a 5x5 input image and a 3x3 filter. 
 
 
B. Pooling Layer: 
 
The pooling layer is usually applied after the convolution layer. The size of the output matrix 

obtained from the convolution layer is reduced in this layer. Although filters of different sizes 

can be used in the pooling layer, generally 2x2 size filter is used. Several functions such as max 

pooling, average pooling and L2-norm pooling can be used in this layer. Max pooling is done 

by selecting the largest value in the sub windows and this value is transferred to in a new 

matrix. 



GUDLAVALLERU ENGNEERING COLLEGE 14 
 

 

 

 
Fig. 3. Max pooling with 2x2 filters and stride 2. 

C. Activation Layer: 

In artificial neural networks, the activation function provides a curvilinear relationship between 

the input and output layers. It affects the network performance. Non-linear learning of the 

network occurs through the activation function. Several activation functions, such as linear, 

sigmoid, hyperbolic tangent, exist, but the nonlinear ReLU (Rectified Linear Unit) activation 

function is usually used in CNN. In ReLU, values less than zero are changed to zero, while 

values greater than zero are unchanged . 

 

The ReLU (rectified linear unit) layer is another step to our convolution layer. You’re applying 

an activation function onto your feature maps to increase non-linearity in the network. This is 

because images themselves are highly non-linear! It removes negative values from an activation 

map by setting them to zero. 

Convolution is a linear operation with things like element wise matrix multiplication and 

addition. The real-world data we want our CNN to learn will be non-linear. 

 

A Rectified Linear Unit is used as a non-linear activation function. A ReLU says if the value is 

less than zero, round it up to zero. 

 

D. Fully Connected Layer:  

The last obtained matrix, after finishing the convolution, pooling and activation operations, is 

fed into the fully connected layer as input. Recognition and classification are performed in this 

layer. 
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The fully connected layer is a traditional Multi-Layer Perceptron. It uses a classifier in the output 

layer. The classifier is usually a softmax activation function. Fully connected means every 

neuron in the previous layer connects to every neuron in the next layer.  

 
 

Neural Network Training: 

The  Neural Network Training is used to train CNN in order to identify leaf disease. Tenser 

flow, an open source library is used to carry out numerical computations in neural networks 

along with data flow graphs. Nodes represent mathematical operations while graph edges 

represent multidimensional data arrays. Convolution operation approximates this scenario 

mathematically.The first convolution layer filters the input image with 32 kernels of size 3x3. 

After max pooling is applied, the output is given as an input for the second convolution layer 

with 64 kernels of size 4x4. The last convolution layer has 128 kernels of size 1x1 followed by 

a fully connected layer of 512 neurons. The output of this layer is given to softmax function 

which produces a probability distribution of the four output classes. Fig. 6: Sample images from 

the database a) healthy leaf image taken under a constant background b) healthy leaf image 

taken under uncontrolled environment [c-e] leaf images from a plant affected by: c) septorial 

leaf blight d) frogeye leaf spot e) downy mildew 
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Fig 6: Sample segmented images resized to 64x64pixels a) healthy leaf image taken under a 

constant background b) healthy leaf image taken in uncontrolled environment [c-e] leaf images 

from a plant affected by: c) septorial leaf blight d) frogeye leaf spot e) downy mildew 

 
 

Fig 7: Visualization of feature maps in the first activation layer a) sample image b) feature maps 

of the first activation layer. 
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HARDWARE IMPLEMENTATION: 

 

Block Diagram of Raspberry Pi 3: 

 

 
 

1) Processor / SoC (System on Chip) 

The Raspberry Pi has a Broadcom BCM2835 System on Chip module. It has a  

ARM1176JZF-S processor. 

The Broadcom SoC used in the Raspberry Pi is equivalent to a chip used in an old 

smartphone (Android or iPhone). While operating at 700 MHz by default, the Raspberry 

Pi provides a real world performance roughly equivalent to the 0.041 GFLOPS. On the 

CPU level the performance is similar to a 300 MHz Pentium II of 1997-1999, but the 

GPU, however, provides 1 Gpixel/s, 1.5 Gtexel/s or 24 GFLOPS of general purpose 

compute and the graphics capabilities of the Raspberry Pi are roughly equivalent to the 

level of performance of the Xbox of 2001. The Raspberry Pi chip operating at 700 MHz 

by default, will not become hot enough to need a heatsink or special cooling. 

 

2) Power source 
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The Pi is a device which consumes 700mA or 3W or power. It is powered by a 

MicroUSB charger or the GPIO header. Any good smartphone charger will do the work 

of powering the Pi. 

 

3) SD Card  

The Raspberry Pi does not have any onboard storage available. The operating system is 

loaded on a SD card which is inserted on the SD card slot on the Raspberry Pi. The 

operating system can be loaded on the card using a card reader on any computer. 

 

4) GPIO 

GPIO – General Purpose Input Output 

General-purpose input/output (GPIO) is a generic pin on an integrated circuit whose 

behaviour, including whether it is an input or output pin, can be controlled by the user at 

run time. 

 

GPIO pins have no special purpose defined, and go unused by default. The idea is that 

sometimes the system designer building a full system that uses the chip might find it 

useful to have a handful of additional digital control lines, and having these available 

from the chip can save the hassle of having to arrange additional circuitry to provide 

them. 

 

GPIO capabilities may include: 

 

 GPIO pins can be configured to be input or output 

 GPIO pins can be enabled/disabled 

 Input values are readable (typically high=1, low=0) 

 Output values are writable/readable 

 Input values can often be used as IRQs (typically for wakeup events) 

The production Raspberry Pi board has a 26-pin 2.54 mm (100 mil) expansion header, 

marked as P1, arranged in a 2x13 strip. They provide 8 GPIO pins plus access to I²C, 

SPI, UART), as well as +3.3 V, +5 V and GND supply lines. Pin one is the pin in the 

first column and on the bottom row.  
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                                                   Fig: GPIO connector on RPi 

5) DSI Connector 

The Display Serial Interface (DSI) is a specification by the Mobile Industry Processor 

Interface (MIPI) Alliance aimed at reducing the cost of display controllers in a mobile 

device. It is commonly targeted at LCD and similar display technologies. It defines a 

serial bus and a communication protocol between the host (source of the image data) and 

the device (destination of the image data). 

 

A DSI compatible LCD screen can be connected through the DSI connector, although it 

may require additional drivers to drive the display. 

 

6) RCA Video 

RCA Video outputs (PAL and NTSC) are available on all models of Raspberry Pi. Any 

television or screen with a RCA jack can be connected with the RPi.  
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                                            Fig: RCA Video Connector 

 

7) Audio Jack 

A standard 3.5 mm TRS connector is available on the RPi for stereo audio output. Any 

headphone or 3.5mm audio cable can be connected directly. Although this jack cannot 

be used for taking audio input, USB mics or USB sound cards can be used. 

 

8) Status LEDs 

There are 5 status LEDs on the RPi that show the status of various activities as follows: 

“OK” - SDCard Access (via GPIO16) - labelled as "OK" on Model B Rev1.0 boards and 

"ACT" on Model B Rev2.0 and Model A boards 

“POWER” - 3.3 V Power - labelled as "PWR" on all boards 

“FDX” - Full Duplex (LAN) (Model B) - labelled as "FDX" on all boards 

“LNK” - Link/Activity (LAN) (Model B) - labelled as "LNK" on all boards 

“10M/100” - 10/100Mbit (LAN) (Model B) - labelled (incorrectly) as "10M" on Model 

B Rev1.0 boards and "100" on Model B Rev2.0 and Model A boards 
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Fig: Status LEDs 

 

9) USB 2.0 Port 

USB 2.0 ports are the means to connect accessories such as mouse or keyboard to the 

Raspberry Pi. There is 1 port on Model A, 2 on Model B and 4 on Model B+. The 

number of ports can be increased by using an external powered USB hub which is 

available as a standard Pi accessory. 

 

10) Ethernet 

Ethernet port is available on Model B and B+. It can be connected to a network or 

internet using a standard LAN cable on the Ethernet port. The Ethernet ports are 

controlled by Microchip LAN9512 LAN controller chip. 

 

11) CSI connector 

CSI – Camera Serial Interface is a serial interface designed by MIPI (Mobile Industry 

Processor Interface) alliance aimed at interfacing digital cameras with a mobile 

processor. 

 

The RPi foundation provides a camera specially made for the Pi which can be connected 

with the Pi using the CSI connector. 

 

12) JTAG headers 

JTAG is an acronym for ‘Joint Test Action Group', an organisation that started back in 

the mid 1980's to address test point access issues on PCB with surface mount devices. 

The organisation devised a method of access to device pins via a serial port that became 

known as the TAP (Test Access Port). In 1990 the method became a recognised 
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international standard (IEEE Std 1149.1). Many thousands of devices now include this 

standardised port as a feature to allow test and design engineers to access pins. 

 

13) HDMI 

HDMI – High Definition Multimedia Interface 

HDMI 1.3 a type A port is provided on the RPi to connect with HDMI screen.              

 
4.2 MODULE DESCRIPTION: 
 
4.2.1 Deep Learning 

 Introduction:  

Deep learning is a type of machine learning and artificial intelligence that imitates the way 

humans gain certain types of knowledge. Deep learning is an important element of data science, 

which includes statistics and predictive modeling. Deep learning makes the process easier and 

faster. 

 

Deep learning models are trained by using large sets of labeled data and neural network 

architectures that learn features directly from the data without the need for manual feature 

extraction. 

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 matrixof 

pixels.  

 

Features of Deep learning: 

 Feature extraction is automatic in deep learning. 

 It provides accurate results using neural networks. 

4.2.2 OpenCV : 

OpenCV is an open source library which is supported by multiple platforms including 

Windows, Linux, and MacOS, and is available for use in multiple other languages as well; 

however, it is most commonly used in Python for Machine Learning applications, specifically in 

the Computer Vision domain. It is a tool for image processing. 
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The library has more than 2500 optimized algorithms, which includes a comprehensive set of 

both classic and state-of-the-art computer vision and machine learning algorithms. These 

algorithms can be used to detect and recognize faces, identify objects, classify human actions in 

videos, track camera movements, track moving objects, extract 3D models of objects, produce 

3D point clouds from stereo cameras, stitch images together to produce a high resolution image 

of an entire scene, find similar images from an image database, remove red eyes from images 

taken using flash, follow eye movements, recognize scenery and establish markers to overlay it 

with augmented reality, etc. OpenCV has more than 47 thousand people of user community and 

estimated number of downloads exceeding 18 million. The library is used extensively in 

companies, research groups and by governmental bodies. 

Since we are going to use OpenCV in the Python language, it is an implicit requirement that you 

already have Python (version 3) installed on your workstation.  

The first OpenCV version 1.0 which was released under BSD license and hence it’s free for 

both academic and commercial use.It has C++,C,Python and Java interfaces and supports 

windows .Linux,Mac,iOS and Android.When OpenCV was designed the main focus was real-

time applications for computational efficiency .All things written in optimized C/C++ to take 

advanatge of mutli-core processing. 

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. 

OpenCV  Functionality: 

Image/videoI/O,processing,display(core,imgproc,highui).Object/feature detection ,geometry 

Based monocular or stereo computer vision. 

Features of Computer vision: 

 Read and write images. 

 Processing images by applying filters. 

https://sourceforge.net/projects/opencvlibrary/files/stats/timeline?dates=2001-09-20+to+2019-01-30
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 Perform image transformation, rotation, scaling. 

 Detect objects such as cars, leaf images. 

 CV in self learning cars. 

 In facial recognition. 

 In augmented  reality. 

 In health care. 

 Robotics. 

 Industrial automation. 

 Security. 

 Transportation. 

4.2.3 Python: 

Python is a widely used general-purpose, high-level programming language. Its design 

philosophy emphasizes code readability, and its syntax allows programmers to express concepts 

in fewer lines of code than would be possible in languages such as C++ or Java. The language 

provides constructs intended to enable clear programs on both a small and large scale. Python 

supports multiple programming paradigms, including object oriented, imperative  and functional 

programming or procedural styles. 

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's large standard library, commonly cited as one of its greatest strengths,provides 

tools suited to many tasks. For Internet-facing applications, many standard formats and 

protocols such as MIME and HTTP are supported. It includes modules for creating graphical 

user interfaces, connecting to relational databases, generating pseudorandom numbers, 

arithmetic with arbitrary-precision decimals, manipulating regular expressions, and unit testing. 

Features of python: 

 Python works on different platforms (Windows, Mac, Linux, Raspberry Pi, etc). 

https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/Readability
https://en.wikipedia.org/wiki/Lines_of_code
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Imperative_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Dynamic_programming_language
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://en.wikipedia.org/wiki/Programming_paradigms
https://en.wikipedia.org/wiki/Programming_paradigms
https://en.wikipedia.org/wiki/Structured_programming
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/Standard_library
https://en.wikipedia.org/wiki/MIME
https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Relational_database
https://en.wikipedia.org/wiki/Pseudorandom_number_generator
https://en.wikipedia.org/wiki/Regular_expression
https://en.wikipedia.org/wiki/Unit_testing
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 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. 

 Free and Open source. 

 High-level language. 

 Integrated language. 

 Large standard library. 

 Dynamically typed language. 

 It is Portable language. 

 GUI programming support. 

 Object oriented. 
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5. SYSTEM ARCHITECTURE 

 
5.1 System Architecture: 
 
 

 
 
Components: 
 
1. Raspberry PI: 

 Raspberry Pi is a little PC like module. The camera caught picture will be sent to the Raspberry   

Pi. Using Open CV library; Raspberry Pi forms the picture and recognizes it. 

2. Display:  

It features a display to show the output of the model generated using neural networks on test 

leaf input’s image captured by the came connected through the raspberry pi 3 Model B. 

 

5.2 System Design: 

 

The flow diagram represents the disease detection of the leaf. After capturing the image we 

perform the image processing if it is done we display the pesticides and disease of the leaf. 
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6.  SYSTEM TESTING 

6.1 Introduction: 

The purpose of testing is to discover errors. Testing is the process of trying to discover 

every conceivable fault or weakness in a work product. It provides a way to check the 

functionality of components, subassemblies, assemblies and/or a finished product It is the 

process of exercising software with the intent of ensuring that the Software system meets its 

requirements and user expectations and does not fail in an unacceptable manner. There are 

various types of test. Each test type addresses a specific testing requirement. 

TYPES OF TESTS: 
 
6.1.1 Unit testing 
 

Unit testing involves the design of test cases that validate that the internal program logic 

is functioning properly, and that program inputs produce valid outputs. All decision branches 

and internal code flow should be validated. It is the testing of individual software units of the 

application .it is done after the completion of an individual unit before integration. This is a 

structural testing, that relies on knowledge of its construction and is invasive. Unit tests perform 

basic tests at component level and test a specific business process, application, and/or system 

configuration. Unit tests ensure that each unique path of a business process performs accurately 

to the documented specifications and contains clearly defined inputs and expected results. 

6.1.2 Integration testing 
 

Integration tests are designed to test integrated software components to determine if they 

actually run as one program.  Testing is event driven and is more concerned with the basic 

outcome of screens or fields. Integration tests demonstrate that although the components were 

individually satisfaction, as shown by successfully unit testing, the combination of components 

is correct and consistent. Integration testing is specifically aimed at   exposing the problems that 

arise from the combination of components. 
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6.1.3 Functional test 
 

Functional tests provide systematic demonstrations that functions tested are available as 

specified by the business and technical requirements, system documentation, and user manuals. 

Organization and preparation of functional tests is focused on requirements, key 

functions, or special test cases. In addition, systematic coverage pertaining to identify Business 

process flows; data fields, predefined processes, and successive processes must be considered 

for testing. Before functional testing is complete, additional tests are identified and the effective 

value of current tests is determined. 

6.2 Test Cases: 
 
Test Scenario Input  Output 

1.Taking the image from the 
dataset 

Take the input leaf image in    
.jpg format. 

The image is in correct 
format. 

Reading the image data in 
.jpg format. 

The image is read and 
generates an .npy file and 
gets trained. 

2.Testing the image from 
the trained dataset 

Compare the leaf image 
with trained dataset. 

The result is genuine based 
on comparisions. 

Comparing the leaf image 
with the other image that is 
not trained. 

The result is not genuine as 
leaf is not trained. 
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7. SCREENSHOTS 

 
      

 
 

Fig: Downy mildew 

  

 
 
                       Fig: Segmented image 

 

   
 
                                                  Fig: Grayscale image 
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Fig: Featured extracted image. 
                                     
 
 

 
Fig:Testing the leaf image. 
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Fig:Analysing the image 

 

 

 
 
 

Fig:Healthy leaf result. 
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Fig:Unhealthy leaf result. 
 

 
 

Fig:Remedies of unhealthy leaf. 
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8. CONCLUSION 
 

     Basically there are three main types of Leaf disease, they are Bacterial, Fungal and 

Viral. It is important in plant disease detection to have the accuracy in the plant disease 

detection but at the same time the process should be of high speed. Work can be extended 

by the use of quad copter for the capturing of images of leaves of the different plants in the 

farm at field level. This system can be connected to the server for further processing. The 

objective of this work is the detection, classification of leaf diseases using image processing 

tools and all information about the disease is sent to the farmer’s mobile phone through the 

internet. To increase the speed and accuracy of detection as well as classification of leaf 

diseases we using Raspberry pi 3 model B module. One more important benefit of this 

system is that it gives the name of the pesticide required to use in order to prevent the 

disease form spreading. It providing exact name of pesticide as per the disease, to save labor 

price by eliminating need of labor for regular observation of plants to check whether it is 

affected by any disease or not . This system will largely contribute in growth in the yield of 

the farms. 
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9. FUTURE ENHANCEMENT 
 

 Using   Reinforcement learning through time to time feedbacks to improve the accuracy 

of our product. 

 Group leaf ailments utilizing picture preparing instruments and send all data about the 

sickness through the GSM module to the farmer's mobile phone. 

 Using machine learning algorithms recommendation system can be build for various 

remedies associated with particular leaf disease. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 



GUDLAVALLERU ENGNEERING COLLEGE 36 
 

10. BIBLIOGRAPHY 
 

REFERENCES: 
[1] Sachin D. Khirade, A.B Patil, “Plant Disease Detection Using Image Processing”, 

International Conference on Computing Communication Control and Automation”, 2015.  

[2] Prof. Sanjay B. Dhaygude, Mr.Nitin P.Kumbhar, “Agricultural plant Leaf Disease 

Detection Using Image Processing”, International Journal of Advanced Research in 

Electrical, Electronics and Instrumentation Engineering Vol. 2, Issue 1, January 2013.  

[3] Amandeep Singh ,Maninder Lal Singh, “Automated Color Prediction of Paddy Crop 

Leaf using Image Processing”, International Conference on Technological Innovations in 

ICT for Agriculture and Rural Development (TIAR 2015), 2015.  

[4] M.Malathi, K.Aruli , S.Mohamed Nizar, A.Sagaya Selvaraj, “A Survey on Plant Leaf 

Disease Detection Using Image Processing Techniques”,International Research Journal of 

Engineering and Technology (IRJET),Volume: 02 Issue: 09, Dec 2015.  

[5] Malvika Ranjan, Manasi Rajiv Weginwar, NehaJoshi, Prof.A.B. Ingole, “detection 

and classification of leaf disease using artificial neural network”, International Journal of 

Technical Research and Applications, 2015.  

[6] Y.Sanjana, AshwathSivasamy, SriJayanth, “Plant Disease Detection Using Image 

Processing Techniques”,International Journal of Innovative Research in Science, 

Engineering and Technology, Vol. 4, Special Issue 6, May 2015. 

 [7] Bhumika S.Prajapati, Vipul K.Dabhi Harshadkumar, B.Prajapati, “A Survey on 

Detection and Classification of Cotton Leaf Diseases”, International Conference on 

Electrical, Electronics, and Optimization Techniques (ICEEOT) – 2016.  

[8] P.Revathi, M.Hemalatha, “Advance Computing Enrichment Evaluation of Cotton 

Leaf Spot Disease Detection U sing Image Edge detection”, ICCCNT'12.  

[9] Mr. Pramod S. landge, Sushil A. Patil, Dhanashree S. Khot, “Automatic Detection 

and Classification of Plant Disease through Image Processing”, International Journal of 

Advanced Research in Computer Science and Software Engineering, Volume 3, Issue 7, 

2013.  

[10] Heeb Al Bashish, Malik Braik, and Sulieman Bani-Ahmad, “A Framework for 

Detection and Classification of Plant Leaf and Stem Diseases”, IEEE 2010 

[11] M. Reyalat,Al Hiary, Bani Ahmad,Braik and Z. Rahamneh, “Fast and Accurate 

Detection and Classification of Plant Diseases”.  



GUDLAVALLERU ENGNEERING COLLEGE 37 
 

[12] Smith J S., Camargo A., “An imageprocessing based algorithm to automatically 

identify plant disease visual symptoms”.  

[13] Sulaiman, N., Mustapha,“K-means clustering to improve the accuracy”.  

[14] David Mount,Tapas kanungo, “An Efficient kmeans Clustering Algorithm: Analysis 

and Implementation”. 

      [15] Ford A., Robert, “Colour Space Conversions”,.  

      [16] C M Procopiuc, P. K. Agarwal, “Exact and Approximation Algorithms for Clustering”.  

[17] Devendra P. Marathe, V. A. Patil, V. D. Chaudhari, “Reliable massage transfer to 

alternate ways i.e. Wi-Fi, Bluetooth, ZigBee, Internet, GPRS/GSM of communication 

Media”, IJET, vol 5, issue 7. Pp 2015 

[18] Jiang Lu, Jie Hu, Guannan Zhao, Fenghua Mei, Changshui Zhang, An in-field 

automatic    wheat disease diagnosis system, Computers and Electronics in Agriculture 142 

(2017) 369–379. 

[19] Andreas Kamilaris, Francesc X. Prenafeta-Boldu Deep learning in agriculture: A 

survey,    Computers and Electronics in Agriculture 147 (2018) 70–90. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 



GUDLAVALLERU ENGNEERING COLLEGE 38 
 

11. APPENDIX  
5.1.1. INTRODUCTION: 

Raspbian is a free operating system based on Debian optimized for the Raspberry Pi 

hardware. An operating system is the set of basic programs and utilities that make your 

Raspberry Pi run. However, Raspbian provides more than a pure OS: it comes with over 35,000 

packages pre-compiled software bundled in a nice format for easy installation on your 

Raspberry Pi. The initial build of over 35,000 Raspbian packages, optimized for best 

performance on the Raspberry Pi, was completed in June of 2012. However, Raspbian is still 

under active development with an emphasis on improving the stability and performance of as 

many Debian packages as possible.  

5.1.2. Preparing your SD card for the Raspberry Pi 

The SD card contains the Raspberry Pi’s operating system (the OS is the software that makes it 

work, like Windows on a PC or OSX on a Mac). This is very different from most computers and 

it is what many people find the most daunting part of setting up their Raspberry Pi. It is actually 

very straightforward— just different!  

The following instructions are for Windows users. 

 Download the Raspberry Pi operating system (The recommended OS is called Raspbian) 

 Unzip the file that you just downloaded  

 Right click on the file and choose “Extract all”.  

 Follow the instructions—you will end up with a file ending in .img  

 This .img file can only be written to your SD card by special disk imaging software. 

5.1.3. Download the Win32DiskImager software. 

 Download win32diskimager-binary. 

 Unzip it in the same way you did the Raspbian .zip file  

 You now have a new folder called win32diskimager-binary You are now ready to write 

the Raspbian image to your SD card.  

 

5.1.4 Writing Raspbian to the SD card  

Run the file named Win32DiskImager.exe (in Windows Vista, 7 and 8 we recommend 

that you right-click this file and choose “Run as administrator”). You will see something like 

this: 
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Figure 5.2.4. Win32 disk imager 

 Plug your SD card into your PC  

 In the folder you made in step 3(b),  

 If the SD card (Device) you are using isn’t found automatically then click on the drop 

down box and select it 

 In the Image File box, choose the Raspbian .img file that you downloaded 

 Click Write 

 After a few minutes you will have an SD card that you can use in your Raspberry Pi 

5.1.5 Booting your Raspberry Pi for the first time  

 insert SD card in to raspberry pi b+ board 

 On first boot you will come to the Raspi-config window  

 Change settings such as timezone and locale if you want  

 Finally, select the second choice: expand_rootfs and say ‘yes’ to a reboot  

 The Raspberry Pi will reboot and you will see raspberrypi login:  

 Type: pi  

 You will be asked for your Password  

 Type: raspberry  

 You will then see the prompt: pi@raspberry ~ $  

 Start the desktop by typing: startx  

 You will find yourself in a familiar-but-different desktop environment.  

 Experiment to start a new python project. 
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5.2. IDLE Python Programming 

IDLE is the standard Python development environment Its name is an acronym of 

"Integrated Development environment". It works well on both Unix and Windows platforms. it 

has a Python shell window, which gives you access to the Python interactive mode. It also has a 

file editor that lets you create and edit existing Python source files. The IDLE IDE (Integrated 

Development Environment) is included with the Raspbian image.   

 

Figure 5.2.5: Python shell 

Starting Programming With IDLE: 

Run IDLE which will open the Python Shell window. 

Select Menu > File > New Window 

To run it select Menu > Run > Run Module and you should see your program appear in the 

Python Shell window. 

 
 

1. Start IDLE (see screen above). You will then see a window entitled "Python Shell" 

2. From the Python Shell window, select New Window from the File menu. 

3. You will see a window entitled "Untitled 
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4. From the File menu, select Save As, and select a folder to save your Python program 

file. 

 
 

5. Select a folder to save your file in. 

In the File name: text box, type: program1.py 

6. Then click on the Save button. You will then see a blank editor window ready for you to 

type in your Python program. 

7. To run this program, select Run Module from the Run menuYou should see a reminder 

to save the Source (your program).  

Click on OK to save. Then you will see your program running in a Python Shell window 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



GUDLAVALLERU ENGNEERING COLLEGE 42 
 

 
PROGRAMMEOUTCOMES (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. 

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.  

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. 
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PROGRAM SPECIFIC OUTCOMES 

 
Student will be able to  
 
1. Organize, maintain and protect IT Infrastructural resources.  
2. Design and Develop web, mobile, and smart apps based software solutions to the 

realworld problems. 
 
 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 
 

Classification 
 of  

Project 
 

Application Product Research Review 

  
   

 
 

Project Outcomes 

Outcome 1 Identify the problem statement by analyzing various 
domains.   

Outcome 2 Design and implement solutions to the computational 
problems by applying engineering knowledge. 

Outcome 3 Present technical report by applying different visualization 
tools and Evaluation metrics. 

Outcome 4 Analyze ethical, environmental, legal and security issues 
related to computing projects. 

 
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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 
             Note:  level of mapping is as follows: 

 
1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 

 
 Women, a girl, a wife, a mother, a grandmother, overall woman is a key of a family. 

World can never be complete without a woman.. From the beginning of this world women is 

treated as weaker section of the society and they are the victims of the crimes like rape, eve 

teasing, female infanticide , dowry, domestic violence, child marriage and acid throwing. 

They were only allowed to live beneath the shoes of their husbands and fathers. Laws are 

being made to secure the lives of the women from the violence of their families and societies 

and to provide them with their rights of which they are the owners .This app covers all the 

problems and laws regarding those problems and also gives all the rights that a women has 

regarding their problem. It also facilitates the women to file a case through online to the 

nearby police station by tracking it with GPS and sends that filed case to the nearby police 

station. It also provides all the Help-line numbers of the organizations which are for women 

i.e., those who provide security for women. It also provides some inspirational videos 

regarding women which helps a women to face any problem and any situation with dare .So, 

this app mainly provides awareness among all the women regarding their rights and what can 

they do if they were faced with a problem. 
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INTRODUCTION 

                                The “EMPOWERING WOMEN’S ACTS AND RIGHTS” is a web 

app to educate women regarding their rights. Government of India has made several laws to 

provide equal status to women in our country and secure their lives from various violence and 

crimes. Constitution of India provides fundamental rights and fundamental duties to the 

citizens of India. Each and every citizen of this country is equally entitled of these rights and 

duties. 

Women, a girl, a wife, a mother, a grandmother, overall woman is a key of a family. World 

can never be complete without a woman.. From the beginning of this world women is treated 

as weaker section of the society and they are the victims of the crimes like rape, eve teasing, 

female 

Infanticide, dowry, domestic violence, child marriage and acid throwing. They were only 

allowed to live beneath the shoes of their husbands and fathers. Laws are being made to 

secure the lives of the women from the violence of their families and societies and to provide 

them with their rights of which they are the owners.This app covers all the problems and laws 

regarding those problems and also gives all the rights that a women has regarding their 

problem. It also facilitates the women to file a case through online to the nearby police station 

by tracking it with GPS and sends that filed case to the nearby police station. It also provides 

all the Help-line numbers of the organizations which are for women i.e those who provide 

security for women. It also provides some inspirational videos regarding women which helps 

a women to face any problem and any situation with dare.So, this app mainly provides 

awareness among all the women regarding their rights and what can they do if they were 

faced with a problem. 
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SYSTEM ANALYSIS 

             
2.1 Existing System 

There are many web applications which are designed   for empowering women. They provide 

various acts and rights but these are not providing complete information regarding those acts 

and rights .There is a application  named “Women’s Human Rights” in that app they provide 

the Acts & Rights for a problem in the form of a document. 

Disadvantages 

The document provided by them is in very broader way causing  

inconvenience to user to read the entire document. 

➢  They are not providing any solution for the problem. 

➢ Many cases doesn’t have documents.  

2.2 Proposed system 

We proposed to create a user-friendly web application in order to bring awareness among 

women about the rights they have and the laws that support them,Provides filing a case,if 

they have faced any problem.It provides some inspirational videos.It also provides help-line 

numbers,solution for the problem by admin.Admin log into the system and update the data if 

there  is any change in the laws or the help-line numbers. 

Advantages 

➢ Increase awareness among women to live a happy and free life without any hesitation 

in the society. 

➢ Up to date information about new laws that are introduced. 

➢ Ease of filing a case without any difficulty. 

➢ Can keep in touch with NPO’s through help line numbers. 

➢ Can access videos related to women. 

2.3 Modules Description 

This module description will maintain all the users,whoare using this application. Generally 

there are six types of module: 

 
➢ Home 

➢ Problems 

➢ File a case 

➢ Help 

➢ Solution 
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➢ Admin 

2.3.1 Home Module  

➢ Provides inspirational videos which can make a woman to face any situation in 

their life and motivates women for their success.  

2.3.2 Problems Module 

➢ Provides a list of all the problems women are facing these days and detailed 

information regarding the acts and rights women have for each problem. 

2.3.3 File a case Module 

➢ In this we take the details of the victim who wanted to file a case and the case 

will be reported to the nearest police station by taking the address and pincode 

given by the user and tracking the police station through that pincode. 

2.3.4 Help Module 

➢ Provides names of the organisations and the problem they deal with,the 

support they give and their contact numbers. 

2.3.5 Post problem Module 

➢ Submit problem and get solution by the admin. 

2.3.6 Admin Module:  

➢ Login,add problems, acts &rights,addvideos,add organization details,provide 

solution, logout. 

2.4 Hardware Requirements 

Processor         : Dual core and above versions.  

Hard disk  : 1TB hard disk recommended for primary partition  

Memory          : 4GB RAM 

2.5 Software Requirements 

Operating system :Windows 7 and above 

Front end                    : HTML,CSS 

Back End                : MySQL Server (Data Base), PHP 

Application Server  : xamp server 

Browser                  : Mozilla Firefox, Opera, Chrome, Internet Explorer 
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2.6 Feasibility Study 

This app is to empower women with the full social 

rights,economicalstability,politicalrights,judicial strength and other rights to live a happy and 

free life without any hesitation and fear in the society.This also provides women to file a case 

through online with ease. 

2.6.1 Technical feasibility 

Evaluating the technical feasibility is the trickiest part of a feasible study. To determine 

whether the proposed system is technically feasible, we should take into Consideration the 

technical issues involved behind the situation. Technical feasibility centers on the existing 

computer system and to what extent it can support the proposed addition. As every women is 

well aware of Android mobile application and as android is technically easy to use, this 

application is technically supportive.This is applicable for all platforms therefore this project 

is technically feasible. 

2.6.2 Economic Feasibility 

To decide whether a project is economically feasible, we have to take considerationvarious 

aspects as development cost, operational cost and user reachability. 

➢ This android application has a secured interface. 

➢ It requires less Maintenance cost. 

➢ Every woman can download the app for free of cost and need not require          

more time and money to use it. 

2.6 Functional Requirements 

➢ Should display and play the inspirational vidoes regarding women. 

➢ Should display the list of all the problems faced by women. 

➢ Should give all data regarding legislations and corresponding rights for those 

problems.  

➢ Should facilitate admin for providing solutions for problems. 

➢ Should take details if they want to file a case. 

➢ Should be able to find nearer police stations. 

➢ Should be able to take a filed case. 

➢ Should give data regarding organisations which are working for women. 

➢ Should provide admin to add the data. 
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2.8 Non-Functional Requirements 

➢ Playing videos by providing links in the home module and directing it to youtube and 

playing there. 

➢ Sending case details to police station. 

➢ Providing every user a facility to enter details. 

➢ Locating nearer police stations based on address near to women using GPS Tracker. 

➢ Admin updates the data base such as addition and deletion of data regarding laws and 

rights,vidoes and oraganisations.  
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SYSTEM DESIGN 

 

3.1 System Architecture: 

 

              Fig 3.1: System Architecture of Empowering Women’s Acts &Rights  

 

3.2 UML Diagrams 

In the field of software engineering, the Unified Modeling Language (UML) is a standardized 

visual specification language for object modeling. UML is a general-purpose modeling 

language that includes a graphical notation used to create an abstract model of a system, 

referred to as a UML model.  

 

Importance of UML in Modeling:  

A modeling language is a language whose vocabulary and rules focus on the conceptual and 

physical representation of a system. A modeling language such as UML is thus a standard 

language for software blueprints. The UML is not a visual programming language, but its 

models can be directly connected to various programming languages. 

 

3.2.1 Class Diagram 

The class diagram is the main building block in object oriented modeling. It is used both for 

general conceptual modeling of the semantics of the application, and for detail modeling 
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translating the model into programming code. The classes in a class diagram represent both 

the main objects and or interactions in the application and the objects to be programmed. In 

the class diagram this classes are represented by boxes which contain three parts: 

➢ The upper part holds the name of the class. 

➢ The middle part contains attributes of a class. Attributes of a class may bepublic, 

private or protected. 

 

                FIG 3.2.1: Class Diagram 

Explanation: 

In this class diagram, each class denotes a single user i.e in our application Admin 

and User(Mostly Women) are two persons.So,we gave two separate classes for them which 

have their respective attributes and methods.In user class the attributes such as details of the 

user are present and methods such as selecting problems,accessingvideos,filing a case are 

present.Both user and admin connects with the application.If the user wants to file a case,the 

case details are sent to file a case class and from there it is sent to police station. 

3.2.2 Use case Diagram: 

A use case diagram in the Unified Modeling Language (UML) is a type of behavioral 

diagram defined by and created from a Use Case analysis. Its purpose is to present a 

graphical overview of the functionality provided by a system in terms of actors, their goals 

(represented as use cases), and any dependencies between those use cases. The main purpose 

of a use case diagram is to show what system functions are performed for which actor. Roles 

of the actors in the systems can be depicted. 
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FIG 3.2.2.1: Use-Case Diagram for whole system 
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User                       Admin                    Police Station       

 

 

         FIG 3.2.2.2: Use-Case Diagram for individual systems 

 

Explanation 

 In the above diagram we are considering three actors mainly.They are User, Admin 

and Police Station.User can perform actions such as Accessing videos,Selecting problems, 

Filing a case, Posting problems and Getting Help.Admin can perform actions such as Login, 

Adding and Deleting data, Logout.Police Station acts as another actor who can perform only 

one action i.e. receiving details. 

3.2.3 Sequence Diagrams 

Sequence diagram shows a detailed flow for a specific use case or even just part of a specific 

use case.  There are almost self-explanatory. They shows the calls between the different 

objects in their sequence and can show at a detailed level, different calls to different objects. 

A Sequence diagram has two dimensions: The vertical dimension shows the sequence of 

messages/calls in the time order that they occur. The horizontal dimension shows the object 

instances to which the messages are sent. 
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FIG 3.2.3: Sequence Diagram 

 

 

 

 

User Application Home Acts&Rights File a case Help Police StationAdmin

1.Log in

2.Check
3.Success

4.Add Home videos

5.Add problems,acts&rights

6.Add Organization details

7.Select home video

8.Request video

9.Load video

10.Display video

11.Select problem

12.Request Acts & Rights

13.Display Acts& Rights

14.File a case

15.Send details

16.Report case

17.Success

18.Request Help

19.Request organization details

20.Provide details

21.Post problem

22.Send problem

23.Provide solution
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Explanation 

         First the admin logs into the system, adds the data regarding all the problems, 

organizations e.t.c. Now if a user wants to access data he/she can access videos, can know all 

the acts and rights present for a particular problem, get all the organization details which are 

working for women, they can also file a case if they wanted to, through file a case module. 

 

3.2.4 Collaboration Diagram 

 

Collaboration defines an interaction and is a society of roles and other elements that work 

together toprovide some cooperative behavior that's bigger than the sum of all the elements. 

Collaborations havestructural, as well as behavioral, dimensions. A given class or object 

might participate in severalcollaborations. These collaborations therefore represent the 

implementation of patterns that make up asystem. Graphically,acollaboration is rendered as 

an ellipse with dashed lines, sometimes includingonly its name. 

 

FIG 3.2.4: Collaboration Diagram 
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3.2.5 State Chart Diagram 

State machine is a behavior that specifies the sequences of states an object or an 

interactiongoes through during its lifetime in response to events, together with its responses 

to those events. Thebehavior of an individual class or a collaboration of classes may be 

specified with a state machine. Astate machine involves a number of other elements, 

including states, transitions (the flow from state tostate), events (things that trigger a 

transition), and activities (the response to a transition). Graphically, astate is rendered as a 

rounded rectangle, usuallyincluding its name and its substates,as shown in figure. 

Admin                                                  User                          Police Station      

 

 

FIG 3.2.5: State Chart Diagram 

Explanation 

  For representing state chart diagram, we can take three modules mainly. They 

are: User, Admin, Police station.Admin first login to the system, if the login details are 

correct and if he is an authenticated user, He can continue otherwise he will not be leaded to 

the next screen. After login, he can maintain all the data in the application and at last 

logout.Next user has only some tasks such as accessing the data and if he/she wants to file a 

case they should give their details.For police station, there is only one task i.e. receiving the 

details and then stop. 



18 

 

 

3.2.6 Activity Diagram 

An Activity diagram is a behavior that specifies the sequence of steps a computational 

process performs. Inan interaction, the focus is on the set of objects that interact. In a state 

machine, the focus is on the lifecycle of one object at a time. In an activity, the focus is on the 

flows among steps without regard towhich object performs each step. A step of an activity is 

called an action. Graphically, an action isrendered as a rounded rectangle with a name 

indicating its purpose. States and actions are distinguishedby their different contexts. 

 

FIG 3.2.6 Activity Diagram 

 

 

3.3 Introduction to Databases 

     3.3.1 Admin Login Table 

It will store the admin’s login details. 

Field Name Field Type Constraint 

Name  
 

VARCHAR (10)  NOT NULL  

Password  VARCHAR(10)  NOT NULL  
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3.3.2 Home Table 

It will store details of id, name, description & video id. 

Field Name  Field Type  Constraint  

Hid  INT (10)  UNIQUE 

Hname VARCHAR(50)  NOT NULL  

Hdesp VARCHAR(50) NOT NULL 

VideoId VARCHAR(30) PRIMARY KEY 

  

3.3.3 Problem Table 

It will store problem details& respective acts & rights. 

Id Name Desp 

Pid VARCHAR (10)  PRIMARY KEY  

Pname VARCHAR(10)  NOT NULL  

Pdesp VARCHAR(1000) NOT NULL  

 

3.3.4 File a case Table 

It will store user details.  

Field Name  Field Type  Constraint  

Aadhaar No  VARCHAR(10)  UNIQUE 

Uname VARCHAR(10) NOT NULL  

Uphone INTEGER(10)  NOT NULL  
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Uproblem VARCHAR(10)  NOT NULL  

Uaddress VARCHAR(10) NOT NULL  

Upincode INTEGER(6) PRIMARY KEY 

 

3.3.5 Location 

It will store police station details like their pincode, area, longitude and latitute.  

Field Name  Field Type  Constraint  

Upincode INTEGER(10)  FOREIGN KEY  

Uarea VARCHAR(10)  NOT NULL  

Latitude VARCHAR(50) NOT NULL 

Longitude VARCHAR(50) NOTNULL 

 

3.3.6 Organization Table 

 It will store organization details like their name, address and their phone numbers. 

Field Name  Field Type  Constraint  

Oid INTEGER(10)  PRIMARY KEY  

Oname VARCHAR(20) NOT NULL  

Oaddress VARCHAR(100)  NOT NULL  

Ophone INTEGER(10) NOT NULL  
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Database Tables with sample data 

Home Data 

Hid Hname Hdesp VideoId 

1 WHO YOU ARE?? A Message to all women uWi5iXnguTU 

2 The Secret to Self-Motivation One of the Best Speeches Ever 2Lz0VOltZKA 

3 This Is Not The End 

Inspiring Speech On Depression 

& Mental Health tBGvOmUhhq4 

4 EVERYTHIN IS POSSIBLE 

ft.SandeepMaheshwari 

inspirational video Hindi ... mZ8nrpVHR4E 

5 

The most Inspirational video for 

women ever 

How to have motivation and 

never give up fia4HY9pWuo 

 

 

Problem Data 

Pid Pname Pdesp 

1 Eve Teasing 

Eve-Teasing is a Euphemism used in India for public 

harassment or molestation of women by men. 

2 DOWRY 

It  means any propertyor valuable security given or agreed to 

be given either directly or indirectly 

3 

DOMESTIC 

VIOLENCE 

Domestic violence means all ACTS of physical , sexual  , 

psychological or economic violence that occurs within the 

family or domestic unit are between former or current 

spouses or partners. 

4 

FORCED 

PREGNANCY 

Forced pregnancy” means the unlawful confinement of a 

woman forcibly made pregnant , with the intent of affecting 

the ethnic composition of any population or carrying out 

other grave violations of international law. 
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Detailed Problems descriptions including acts and rights. 

 

DIVORCE: 

Defnition: 

Divorce is defined as final legal dissolution of a marriage in a way that the separation of 

husband and wife confers on the parties the RIGHTS to   remarriage under civil, religious 

according to laws of each country. 

 

Acts and Rights: 

Since India is a land of varied religious communities having their own marriage laws, the 

divorce procedure too varies, according to the community of the couple seeking divorce. All 

Hindus as well as Buddhists, Sikhs and Jains can seek divorce under the Hindu Marriage Act 

1955. The Muslim, Christian and Parsi communities, on the other hand, have their own laws 

governing marriage and divorce. Spouses belonging to different communities and castes can 

seek divorce under the Special Marriage Act, 1956. There is also the Foreign Marriage Act 

1969, governing divorce laws in marriages where either partner belongs to another 

nationality. 

#Hindu (including Sikhs, Jain and Buddhist): Hindu marriage act, 1955: 

Under Section 13-B of the Hindu Marriage Act, 1955, the parties can seek divorce by mutual 

consent by filing a petition before the court.  

Next important consideration is the Child Custody. This can also be worked out effectively 

between the parties. Child Custody in Mutual Consent Divorce can be shared or joint or 

exclusive depending upon the understanding of the spouses. 

During this period of 6 months when the petition is pending in the court, any of the partner is 

fully entitled to withdraw the mutual consent by filing an application before the court stating 

that he/she does not wish to seek divorce by mutual consent. 

#Christians: India Divorce act, 1869 

The Indian Divorce Act, 1869 which aimed at amending the laws dealing with divorce among 

Christians and other matrimonial reliefs; grant authority on the District Court and High Court 

to deal with matters relating to matrimonial causes 

The Act provides that the Courts shall have authority to grant relief under the legislation, only 

if the parties to the dispute profess Christianity. 

#Muslims: Dissolution of Muslims marriages act, 1939 
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A woman married under Muslim law shall be entitled to obtain a decree for the dissolution of 

her marriage on any one or more of the following grounds, namely:— 

 (i) that the whereabouts of the husband have not been known for a period of four years; 

 (ii) that the husband has neglected or has failed to provide for her maintenance for a period 

of two years; 

 (iii) that the husband has been sentenced to imprisonment for a period of seven years or 

upwards; 

 (iv) that the husband has failed to perform, without reasonable cause, his marital obligations 

for a period of three years; 

(v) that the husband was impotent at the time of the marriage and continues to be so; 

(vi) that the husband has been insane for a period of two years or is suffering from leprosy or 

virulent venereal disease; 

(vii) that she, having been given in marriage by her father or other guardian before she 

attained the age of fifteen years, repudiated the marriage before attaining the age of eighteen 

years. 

#Inter- caste or inter-religion: Special Marriage act, 1954: 

The Special Marriage Act, 1954 is an Act of the Parliament of India enacted to provide a 

special form of marriage for the people of India and all Indian nationals in foreign countries, 

irrespective of the religion or faith followed by either party. 

The Special Marriage Act, 1954 replaced the old Act III, 1872. The new enactment has 3 

major objectives: 

To provide a special form of marriage in certain cases, 

to provide for registration of certain marriages and, 

to provide for divorce. 

Hindus, Muslims, Buddhists, Jains, Sikhs, Christians, Parsis, or Jews can also perform 

marriage under the Special Marriage Act, 1954 

Inter-caste marriages are performed under this Act. 

 

DOMESTIC VIOLENCE: 

Definition: 

Domestic violence means all acts of physical , sexual  , psychological or economic violence 

that occurs within the family or domestic unit are between former or current spouses or 

partners. 
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Acts and rights: 

#The Protection of Women from Domestic Violence Act 2005 is an Act of the Parliament of 

India enacted to protect women from domestic violence. It was brought into force by the 

Indian government from 26 October 2006. The Act provides for the first time in Indian law a 

definition of "domestic violence", with this definition being broad and including not only 

physical violence, but also other forms of violence such as emotional/verbal, sexual, and 

economic abuse. It is a civil law meant primarily for protection orders and not meant to 

penalize criminally.The act does not extend to Jammu and Kashmir, which has its own laws, 

and which enacted in 2010 the Jammu and Kashmir Protection of Women from Domestic 

Violence Act, 2010. 

#The salient features of the Protection from Domestic Violence Act, 2005 are as follows: 

 

->The Act seeks to cover those women who are or have been in a relationship with the abuser 

where both parties have lived together in a shared household and are related by 

consanguinity, marriage or a relationship in the nature of marriage, or adoption; in addition 

relationship with family members living together as a joint family are also included. Even 

those women who are sisters, widows, mothers, single women, or living with them are 

entitled to get legal protection under the proposed Act. 

->"Domestic violence" includes actual abuse or the threat of abuse that is physical, sexual, 

verbal, emotional and economic. Harassment by way of unlawful dowry demands to the 

woman or her relatives would also be covered under this definition. 

->One of the most important features of the Act is the woman’s right to secure housing. The 

Act provides for the woman’s right to reside in the matrimonial or shared household, whether 

or not she has any title or rights in the household. This right is secured by a residence order, 

which is passed by a court. These residence orders cannot be passed against anyone who is a 

woman. 

->The other relief envisaged under the Act is that of the power of the court to pass protection 

orders that prevent the abuser from aiding or committing an act of domestic violence or any 

other specified act, entering a workplace or any other place frequented by the abused, 

attempting to communicate with the abused, isolating any assets used by both the parties and 

causing violence to the abused, her relatives and others who provide her assistance from the 

domestic violence. 

->The draft Act provides for appointment of Protection Officers and NGOs to provide 

assistance to the woman w.r.t medical examination, legal aid, safe shelter, etc. 
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The Act provides for breach of protection order or interim protection order by the respondent 

as a cognizable and non-bailable offence punishable with imprisonment for a term which may 

extend to one year or with fine which may extend to twenty thousand rupees or with both. 

Similarly, non-compliance or discharge of duties by the Protection Officer is also sought to 

be made an offence under the Act with similar punishment. 

Rights: 

The law imposes certain duties on the main authorities responsible for enforcing this law. 

When a police officer, Protection Officer, Service Provider or Magistrate comes to know that 

someone is suffering from domestic violence, they must inform the victim of the following 

rights: 

The victim can apply for any of the reliefs recognized under this law i.e. a protection order, 

monetary relief, custody order, residence order or a compensation order. 

The victim can use the services of certain official Service Providers. 

The victim can approach a Protection Officer and ask them for help. 

The victim can ask for free legal aid. 

The victim can also file a criminal complaint under the general law on crimes (the Indian 

Penal Code, 1860). Please note that filing a criminal complaint can put the offenders in jail 

for up to three years. The victim must have suffered a graver degree of abuse (i.e. cruelty) to 

be able to file a complaint. 

DOWRY PROHIBITION 

Definition: 

`Dowry’ means any property or valuable security given or agreed to    be given either directly 

or indirectly: 

#by one party to a marriage to the other party to the marriage; or 

     #by the parents of either party to a marriage or by any other person, to either party to the 

marriage or to any other person; at or before or any time after the marriage in connection with 

the marriage of said parties but does not include dower or mahr in the case of persons to 

whom the Muslim Personal Law (Shariat) applies. 

Acts and Rights: 

The earliest law was the Dowry Prohibition Act 1961 which made the act of giving and 

receiving dowry a crime. In an effort to bolster the 1961 law, two new sections, Section 498A 

and Section 304B were introduced into the Indian Penal Code in 1983 and 1986. The most 

recent legislation is the Protection of Women from Domestic Violence Act (PWDVA) 2005. 
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The PWDVA, a civil law, includes physical, emotional, sexual, verbal, and economic abuse 

as domestic violence. 

->THE DOWRY PROHIBITION ACT, 1961, (Act No. 28 of 1961) (20th May, 1961).It 

extends to the whole of India except the State of Jammu and Kashmir. It shall come into force 

on such date as the Central Government may, by notification in the official Gazette, appoint. 

->Section 498A of the Indian Penal Code required the bridegroom and his family to be 

automatically arrested if a wife complains of dowry harassment. The law was widely abused 

and in 2014, the Supreme Court ruled that arrests can only be made with a magistrate's 

approval. 

Section 304B IPC does not contemplate that the harassment should be within minutes or 

hours or few days of the time since death but a reasonable period prior to the death when 

deceased is subjected to cruelty is sufficient to show the live link which in the present case is 

proved as two days prior to the death, specific demand from the brother of deceased was 

made. 

->The Dowry Prohibition Act, 1961 article 3 specifies that the penalty for giving or taking 

dowry does not apply to presents which are given at the time of a marriage to the bride or 

bridegroom, when no demand for them have been made. 

Rights: 

 According to dowry prohibition act 1961,This legislation provides for a penalty in section 3 

if any person gives, takes or abets giving or receiving of dowry. The punishment could be 

imprisonment for minimum 5 years and a fine more than ₹15,000 or the value of the dowry 

received, whichever is higher.Dowry in the Act is defined as any property or valuable 

security given or agreed to be given in connection with the marriage. The penalty for giving 

or taking dowry is not applicable in case of presents which are given at the time of marriage 

without any demand having been made. 

The Act provides the penalty for directly or indirectly demanding dowry and provides for a 

penalty involving a prison term of not less than 6 months and extendable up to two years 

along with a fine of ₹10,000.  

 if any dowry is received by anyone other than the woman, it should be transferred to the 

woman. The burden of proving that an offense was not committed is on the persons charged 

and not on the victim or her family. Under its powers to frame rules for carrying out its 

objectives under the Act, the government of India has framed the Maintenance of Lists of 

Presents to the Bride and the Bridegroom Rules, 1985. There are also several state level 

amendments to the Dowry Prohibition Act. 
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EVE TEASING 

Defnition: 

Eve-Teasing is a Euphemism used in India for public harassment or molestation of women by 

men. 

Acts and Rights: 

 Every citizen in this country has right to live with dignity and honour which is a fundamental 

right guaranteed under Article 21 of the Constitution of India. Sexual harassment like eve- 

teasing of women amounts to violation of rights guaranteed under Articles 14, 15 as well. We 

notice in the absence of effective legislation to contain eve-teasing, normally, complaints are 

registered under Section 294 or Section 509 IPC.[1] 

Section 294 of the Indian Penal Code (hereinafter referred as the IPC) says that “Whoever, to 

the annoyance of others- (a) does any obscene act in any public place, or (b) sings, recites or 

utters any obscene song; ballad or words, in or near any public place, shall be punished with 

imprisonment of either description for a term which may extend to three months, or with fine, 

or with both. 

Section 354 provides for the punishment for the offences involving force intended to outrage 

the modesty of a woman coupled with the intention to outrage her 

Section 509 of the IPC says, “Whoever intending to insult the modesty of any woman, utters 

any word, makes any sound or gesture, or exhibits any object, intending, that such word or 

sound shall be heard, or that such gesture or object shall be seen, by such woman, or intrudes 

upon the privacy of such woman, shall be punished with simple imprisonment for a term 

which may extend to one year, or with fine or with both”. 

Sexual Harassement 

Definition 

Unwelcome sexual advances, requests for sexual favours, & other verbal or physical conduct 

of a sexual nature constitute sexual harassment when submission to or rejection of this 

conduct explicitly or implicitly affects an individual’s work performance or creates an 

intimidating, hostile or offensive work environment  

Acts and rights 

The Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal) 

Act, 2013 is a legislative act in India that seeks to protect women from sexual harassment at 

their place of work. The Act came into force from 9 December 2013. 
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 sexual harassment results in violation of the fundamental rights of a woman to equality under 

articles 14 and 15 of the Constitution of India and her right to life and to live with dignity 

under article 21 of the Constitution and right to practice any profession or to carry on any 

occupation, trade or business which includes a right to a safe environment free from sexual 

harassment. 

 

The Sexual Harassment of Women at Workplace (Prevention, Prohibition And Redressal) 

Act, 2013 makes it illegal to sexually harass women in the workplace. It talks about the 

different ways in which someone can be sexually harassed and how they can complain 

against this kind of behaviour. 

Rights: 

Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal) Act, 

which also covers students in schools and colleges as well as patients in hospitals, employers 

and local authorities will have to set up grievance committees to investigate all complaints. 

Employers who fail to comply will be punished with a fine of up to 50,000 rupees. 

the Criminal Law (Amendment) Act, 2013, Section 354 was added to the Indian Penal Code 

that stipulates what consists of a sexual harassment offence and what the penalties shall be 

for a man committing such an offence. Penalties range from one to three years imprisonment 

and/or a fine. 

Penalties have been prescribed for employers. 

 Repeated violations may lead to higher penalties and cancellation of licence or registration to 

conduct business. 

Government can order an officer to inspect workplace and records related to sexual 

harassment in any organisation. 

Abortion 

Definition 

Abortion is the termination of pregnancy before the foetus has attained viability. 

Acts and Rights 

Abortion in India is legal only up to twenty weeks of pregnancy under specific conditions and 

situations, which are broadly defined as: 

the continuance of the pregnancy would involve a risk to the life of the pregnant woman or of 

grave injury of physical or mental health, or there is a substantial risk that if the child were 

born, it would suffer from such physical or mental abnormalities as to be seriously 

handicapped. 
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->Recently, the Supreme Court permitted a rape survivor to terminate her pregnancy at 24 

weeks, which is beyond the permissible 20 weeks limit prescribed under the Medical 

Termination of Pregnancy Act, 1971. 

The Indian abortion laws falls under the Medical Termination of Pregnancy (MTP) Act, 

which was enacted by the Indian Parliament in the year 1971 with the intention of reducing 

the incidence of illegal abortion and consequent maternal mortality and morbidity. The MTP 

Act came into effect from 1 April 1972 and was amended in the years 1975 and 2002. 

Pregnancies not exceeding 12 weeks may be terminated based on a single opinion formed in 

good faith. In case of pregnancies exceeding 12 weeks but less than 20 weeks, termination 

needs opinion of two doctors. The Medical Termination of Pregnancy (MTP) Act of India 

clearly states the conditions under which a pregnancy can be ended or aborted, the persons 

who are qualified to conduct the abortion and the place of implementation. Some of these 

qualifications are as follows: 

Women whose physical and/or mental health were endangered by the pregnancy 

Women facing the birth of a potentially handicapped or malformed child Rape 

Pregnancies in unmarried girls under the age of eighteen with the consent of a guardian 

Pregnancies in "lunatics" with the consent of a guardian 

Pregnancies that are a result of failure in sterilisation 

## According to The Pre-Natal Diagnostic Techniques (Regulation and Prevention of 

Misuse) Amendment Act, 2002 the following are cognisable, non-bailable and non-

compoundable offences.[citation needed] 

Conducting or associating or helping to conduct Pre-Natal Diagnostic tests for determining 

the sex of the foetus. 

Sex selection on a woman or a man or both on any tissue, embryo, conceptus fluid or gametes 

derived from either or both of them 

Advertisement or communication in any form in print, by electronic media or internet by 

units, medical professionals or companies on the availability of sex determination and sex 

selection in the form of services, medicines, or any kind of techniques. 

 

According to The Pre-Natal Diagnostic Techniques (Regulation and Prevention of Misuse) 

Amendment Act, 2002 they are punishable by three years imprisonment and a Rs. 10,000 fine 

(five years imprisonment and a Rs. 50,000 fine for subsequent offence); those who seek aid 

are punishable with a term that may extend to three years and a fine that may extend to Rs 
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50,000 for the first offence and for any subsequent offence with imprisonment which may 

extend to five years and with fine which may increase to Rs. 100,000. 

The Indian Penal Code, enacted in 1860 and written in accordance with contemporaneous 

British law, declared induced abortion illegal. Induced abortion was defined as purposely 

"causing miscarriage".The penalty for abortion practitioners was either three years in prison, 

or a fine, or both; for the woman availing of an abortion, the penalty was either seven years in 

prison, or a fine, or both. The only exception was when abortion was induced in order to save 

the life of the woman. 

Location Data 

Upincode Uarea Latitute Longitude 

520001 1 town police station 16.515575 80.613244 

520002 Suryaroapet police station 16.508075 80.630589 

520003 Satyanarayanapuram PS 16.524114 80.631697 

520004 Machavaram PS 16.513197 80.661637 

 

Organization Data 

Oid Oname Oaddress Ophone 

  1 

Peoples Health &amp; Welfare 

Society-Grow healthy nation 

and free of poverty. 

K.V. Reddy Nagar, Tadpatri, 

Ananthapur. 91-9490624624 

  2 

AASRA–Association for Active 

Service in RuralAreas 

4-160, 7th Lane, 

DwarakaNagar,Vijayanagaram 91-8922-272998 

  3 Swayam Jyothi Mahila Mandali 

D/No:8-111,NamburivariPalem, 

Addanki. 91-8593-224132 

  4 

Banjara Tribal Development 

Organisation 

Post Office 2nd Line, Indira 

Nagar,YerragondaPalem,Prakasam 91-94923 20482 
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Organizations details 

1. Peoples Health & Welfare Society-Grow healthy nation and free of poverty.  

Address: K.V. Reddy Nagar, Tadpatri, Ananthapur. 

Pin: 515411 

Andhra Pradesh  

Phone:91-9490624624, 91-99083 23206 

Email: info@paila.org.in  

Website: http://www.paila.org.in 

Contact Person: Narasimhai P 

2. AbhyudayaMahilaMandal 

Add.: K.L.Guptakalyanamandapam,1-442/A, Mangalagiri. 

Pin: 522503 

Andhra Pradesh 

Phone:91-8645-235919 

Email: joe_susi@yahoo.co.in 

Website: http://www.ammindia.org 

Contact Person:V.J.Suseela 

3.AASRA – Association for Active Service in Rural Areas 

Add.: 4-160, 7th Lane, Dwaraka Nagar,Vijayanagaram. 

Pin: 535002 

Andhra Pradesh 

Phone: 91-8922-272998, 91-8922-252998 

Mobile: 91-99890 75059 

Email: gudupatirkrishna@yahoo.co.in 

4. Gudipati Rama KrishnaSwayamJyothiMahilaMandali 

Add.:D/No:8-111, NamburivariPalem, Addanki. 

Pin: 523201 

Andhra Pradesh 

Phone:  91-8593-224132 

Mobile: 91-99085 46227 

Email: sisvkeerthana@yahoo.com 

Contact Person: V.Keerthana 

5. Banjara Tribal Development Organisation 

Add.: Post Office 2nd Line, Indira Nagar, YerragondaPalem, Prakasam.  

http://www.paila.org.in/
mailto:joe_susi@yahoo.co.in
http://www.ammindia.org/
mailto:gudupatirkrishna@yahoo.co.in
mailto:sisvkeerthana@yahoo.com
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Pin: 523327 

Andhra Pradesh  

Mobile: 91-94923 20482 

Email:btdoorganisation@yahoo.com 

Contact Person: P.Ramamurthy 

6. Trinity Education Social Community Welfare Organisation 

Add.: 4-69 BCR Colony, JRG Road, Near JMJ School Tangellamudi,Eluru 

Pin: 534005 

Andhra Pradesh 

Phone:  91-8812-235860 

Mobile: 91-99632 31515 

Email: tescwo07@rediffmail.com 

Contact Person: Koduri John Jaikar 

7. National Commission for Women 

Add.: Plot-21, Jasola Institutional Area, 

New Delhi - 110025  

Phone no: 011 - 26942369, 26944740, 26944754, 26944805, 26944809 

8. Good Lamp Organisation for the Depressed Communities 

Add.: Eluru, West Godavari 

Andhra Pradesh 

Pin: 534006 

Phone: 91-8812-231838 

Email: tydasrtcdm@yahoo.com 

Contact Person:T.Y.Das 

9. RPHCR – Rural Physically Handicapped Center for Rehabilitation 

Add.: Chittoor 

Andhra Pradesh 

Pin: 517416 

Phone:  91-8579-251864 

Mobile: 91-90005 38647 

Email: ruralphysicallyhandicapped@gmail.com 

Contact Person:J.Sankara Reddy 

10. All India Human Rights Association 

Add.: Door No 26-14-7,Opposite Gymkhana Road, Annapurna Devi Street, Vijayawada  

mailto:btdoorganisation@yahoo.com
mailto:tescwo07@rediffmail.com
mailto:tydasrtcdm@yahoo.com
mailto:ruralphysicallyhandicapped@gmail.com
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Pin code: 520001, 

Phone:9492277900 

11. Child Rights Advocacy Foundation  

Add.: D. No:43-79-21, Sf4, VasaviNilayamMounikaVidyalayam Road, Ajithsingh Nagar, 

Post Vijayawada, Vijayawada. 

Pincode - 520001 

Phone: 8662400621,9491039993 
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 4. IMPLEMENTATION 

4.1 .Introduction 

                       “EMPOWERING WOMEN’S ACTS AND RIGHTS” is a web application 

which focuses mainly on creating awareness among all the women regarding their acts and 

also the rights they have.This is to empower women to face any situation and any problem in 

their life.It contains all the inspirational videos which can motivate and can develop will-

power in women. 

4.2 .Module description 

This module description will maintain all the users,whoare using this application. Generally 

there are six types of module: 

➢ Home 

➢ Problems 

➢ File a case 

➢ Help 

➢ Solution 

➢ Admin 

Functional Requirements:  

REQ-1: Access to the internet  

REQ-2: Required user authentication 

4.3 Hyper text markup language 

Hyper Text Markup Language (HTML), the languages the World Wide Web (WWW) 

allows users to produce Web pages that include text, graphics and pointer to other Web pages 

(Hyper links). 

 HTML is not a programming language but is an application of ISO Standard 8879, 

SGML (Standard Generalized Markup Language), but specialized to hypertext and adapted to 

the web. The idea behind Hypertext is that instead of reading text in rigid linear structure, we 

can easily jump from one point to another point. We can navigate through the information 

based on our interest and preference. A markup language is simply a series of elements, each 

delimited with special, characters that define how to text or other items enclosed within the 

elements should be displayed. Hyperlinks are underlined or emphasized works that load to 

other documents or some portions of the document. 
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Basic HTML Tags: 

<!-...->Author comments not seen by the browser 

        <HTML>...</HTML>  - Main of the html 

<HEAD>...</HEAD>  -  Header for document. 

<BODY>...</BODY>  -   Body of document. 

<TITLE>...</TITLE>  -  Title of the document. 

<H1>...</H1>   -            Smallest heading size. 

<H2>...</H2>   -  Small heading size. 

       <H3>...</H3>   -  Medium-small heading size. 

<H4>...</H4>   -  Medium-big heading size. 

<H5>...</H5>   -  Large heading size. 

<H6>...</H6>   -  Largest heading size. 

<A>...</A>   -  Starts a hypertext link. 

<ADDRESS>...</ADDRESS> -  Information on author. 

<BLOCKQUOTE>...</BLOCKQUOTE> - Long quotes. 

<PRE>...</PRE>   -  Preformatted Text 

<FORM>...</FORM>  -  Form Block. 

<TEXTAREA>...</TEXTAREA> - Creates a box to enter text. 

<SELECT>...</SELECT> -  Creates a scrolling menu. 

<OPTION>...</OPTION> -  Creates items to select. 

<DIR>...</DIR>   -  Director List. 

ADVANTAGES 

➢ HTML is platform independent. 

➢ HTML tags are not case sensitive. 

4.4CSS (CASCADING STYLESHEET) 

4.4.1 DEFINITION 

• CSS stands for Cascading Style Sheet. 

• CSS describes how HTML elements are to be displayed on screen, paper, or in 

other media. 

• CSS saves a lot of work. It can control the layout of multiple web pages all at 

once. 

• External style sheets are stored in CSS files. 
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4.4.2 HISTORY 

CSS was invited by Hakon Wium Lie on October 10, 1994 and maintained through a 

group of people within the W3C called the CSS Working Group. The CSS Working Group 

creates documents called specifications. When a specification has been discussed and 

officially ratified by W3C members, it becomes a recommendation. These ratified 

specifications are called recommendations because the W3C has no control over the actual 

implementation of the language. Independent companies and organizations create that 

software. 

4.4.3 SYNTAX 

A CSS rule-set consists of a selector and a declaration block: h1 {color: blue; font-

size: 12px ;}The selector points to the HTML element you want to style. The declaration 

block contains one or more declarations separated by semicolons. Each declaration includes a 

CSS property name and a value, separated by a colon. A CSS declaration always ends with a 

semicolon, and declaration blocks are surrounded by curly braces. 

P 

{ 

Color: red; 

text-align: center; 

} 

4.4.4 CSSSELECTORS 

 CSS selectors are used to "find" (or select) HTML elements based on their element 

name, id, class, attribute, and more. 

The element Selector 

 The element selector selects elements based on the element name. You can select all 

<p> elements   on a page like this (in this case, all <p> elements will be center-aligned, with a 

red text). 

The id Selector 

 The id selector uses the id attribute of an HTML element to select a specific element. 

The id  of an element should be unique within a page, so the id selector is used to select one 

unique element, to select an element with a specific id, write a hash (#) character, followed 

by the id of the element. The style rule below will be applied to the HTML element with 

id="para1": 
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The class Selector 

The class selector selects elements with a specific class attribute. To select elements with a 

specific class, write a period (.) character, followed by the name of the class. In the example 

below, all HTML elements with class="center" will be red and center-aligned: 

.center { 

  text-align:center; 

  color:red; 

} 

Advantages 

 

• CSS saves time − you can write CSS once and then reuse same sheet in multiple 

HTML pages. You can define a style for each HTML element and apply it to as 

many Web pages as you want. 

• Pages load faster − If you are using CSS, you do not need to write HTML tag 

attributes every time. Just write one CSS rule of a tag and apply it to all the 

occurrences of that tag. So less code means faster download times. 

• Easy maintenance − To make a global change, simply change the style, and all 

elements in all the web pages will be updated automatically. 

• Superior styles to HTML − CSS has a much wider array of attributes than 

HTML, so you can give a far better look to your HTML page in comparison to 

HTML attributes. 

• Multiple Device Compatibility − Style sheets allow content to be optimized for 

more than one type of device. By using the same HTML document, different 

versions of a website can be presented for handheld devices such as PDAs and 

cell phones or for printing. 

• Global web standards − Now HTML attributes are being deprecated and it is 

being recommended to use CSS. So it’s a good idea to start using CSS in all the 

HTML pages to make them compatible to future browsers. 

• Offline Browsing − CSS can store web applications locally with the help of an 

offline cache. Using this, we can view offline websites. The cache also ensures 

faster loading and better overall performance of the website. 

• Platform Independence − The Script offer consistent platform independence and 

can support latest browsers as well. 
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4.5.Server-side scripting 

Server-side scripting is a technique used in website design which involve embedding 

scripts in an HTML source code which results in a user's (client's) request to the server 

website being handled by a script running server-side before the server responds to the 

client's request. The scripts can be written in any of a number of server-side scripting 

languages available  (see below). Server-side scripting differs from client-side scripting 

where embedded scripts, such     as JavaScript, are run client-side in the web browser. 

 Server-side scripting is usually used to provide an interface and to limit client access 

to proprietary databases or other data sources. These scripts may assemble client 

characteristics for use in customizing the response based on those characteristics, the user's 

requirements, access rights, etc. Server-side scripting also enables the website owner to 

reduce user access to the source code of server-side scripts which may be proprietary and 

valuable in it. The down-side to the use of server-side scripting is that the server website 

computer needs to provide most of the computing resources before sending a page to the 

client computer for display via its  web browser. 

             When  the  server  serves  data  in  a  commonly  used  manner,  for   example  

according  to   the HTTP or FTP protocols, users may have their choice of a number  of client 

programs (most modern web browsers can request and receive data using both of those 

protocols). In the case of more specialized applications, programmers may write their own 

server, client, and communications protocol that can only be used with one another. 

4.6 Xampp tool 

XAMPP stands for Cross-Platform (X), Apache (A), MySQL (M), PHP (P) and Perl (P). It is 

a simple, lightweight Apache distribution that makes it extremely easy for developers to 

create a local web server for testing purposes. Everything you need to set up a web server – 

server application (Apache), database (MySQL), and scripting language (PHP) – is included 

in a simple extractable file. XAMPP is also cross-platform, which means it works equally 

well on Linux, Mac and Windows. Since most actual web server deployments use the same 

components as XAMPP, it makes transitioning from a local test server to a live server is 

extremely easy as well. Web development using XAMPP is especially easy for beginners. 

XAMPP has four primary components. These are: 

1. Apache: Apache is the actual web server application that processes and delivers web 

content to a computer. Apache is the most popular web server online, powering nearly 54% 

of all websites. 
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2. MySQL: Every web application, howsoever simple or complicated, requires a database for 

storing collected data. MySQL, which is open source, is the world’s most popular database 

management system. It powers everything from hobbyist websites to professional platforms 

like WordPress.  

3. PHP: PHP stands for Hypertext Preprocessor. It is a server-side scripting language that 

powers some of the most popular websites in the world, including WordPress and Facebook. 

It is open source, relatively easy to learn, and works perfectly with MySQL, making it a 

popular choice for web developers. 

4. Perl: Perl is a high-level, dynamic programming language used extensively in network 

programming, system admin, etc. Although less popular for web development purposes, Perl 

has a lot of niche applications. 

Different versions of XAMPP may have additional components such as phpMyAdmin, 

OpenSSL, etc. to create full-fledged web servers. 

Installing XAMPP: 

Step 1: Open the XAMPP website. Go to https://www.apachefriends.org/index.html in your 

computer's web browser. 

 

 

 

Step 2: Click XAMPP for Windows. It's a grey button near the bottom of the page. 

Depending on your browser, you may first have to select a save location or verify the          

download. 

https://www.apachefriends.org/index.html
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Step 3: Double-click the downloaded file. This file should be named something like xampp-

win32-7.2.4-0-VC15-installer, and you'll find it in the default downloads location (e.g., the 

"Downloads" folder or the desktop). 

 

 

Step 4: Click Yes when prompted. This will open the XAMPP setup window. 

You may have to click OK on a warning if you have User Account Control (UAC) activated 

on your computer. 

https://www.wikihow.com/Install-XAMPP-for-Windows#/Image:Install-XAMPP-for-Windows-Step-4-Version-4.jpg
https://www.wikihow.com/Install-XAMPP-for-Windows#/Image:Install-XAMPP-for-Windows-Step-4-Version-4.jpg
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 Step 5: Click Next. It's at the bottom of the setup window. 

 

Step 6: Select aspects of XAMPP to install. Review the list of XAMPP attributes on the left 

side of the window; if you see an attribute that you don't want to install as part of XAMPP, 

uncheck its box. 
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By default, all attributes are included in your XAMPP installation. 

 

 

 

 

 

 

 

 

 

 

Step 7: Click Next. It's at the bottom of the window. 

 

Step 8: Select an installation location. Click the folder-shaped icon to the right of the current 

installation destination, then click a folder on your computer. 

If you have the UAC activated on your computer, avoid installing XAMPP in your hard 

drive's folder (e.g., OS (C:)). 

You can select a folder (e.g., Desktop) and then click Make New Folder to create a new 

folder and select it as the installation destination. 
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Step 9: Click OK. Doing so confirms your selected folder as your XAMPP installation 

location. 

 

Step 10: Click Next. You'll find it at the bottom of the page. 
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Step 11: Uncheck the "Learn more about Bitnami" box, then click Next. The "Learn 

more about Bitnami" box is in the middle of the page. 

 

Step 12: Begin installing XAMPP. Click Next at the bottom of the window to do so. XAMPP 

will begin installing its files into the folder that you selected. 

 

Step 13: Click Finish when prompted. It's at the bottom of the XAMPP window. Doing so 

will close the window and open the XAMPP Control Panel, which is where you'll access your 

servers. 
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Step 14: Select a language. Check the box next to the American flag for English, or check the 

box next to the German flag for German. 

  

 

Step 15: Start XAMPP from its installation point. If you need to open the XAMPP Control 

Panel in the future, you can do so by opening the folder in which you installed XAMPP, 

right-clicking the orange-and-white xampp-control icon, clicking Run as administrator, and 

clicking Yes when prompted. 

When you do this, you'll see red X marks to the left of each server type (e.g., "Apache"). 

Clicking one of these will prompt you to click Yes if you want to install the server type's 

software on your computer. 

Counterintuitively, double-clicking the xampp_start icon doesn't start XAMPP. 



46 

 

 

Step16: Resolve issues with Apache refusing to run. On some Windows 10 computers, 

Apache won't run due to a "blocked port". This can happen for a couple of reasons, but there's 

a relatively easy fix 

1.Click Config to the right of the "Apache" heading. 

2.Click Apache (httpd.conf) in the menu. 

3.Scroll down to the "Listen 80" section (you can press Ctrl+F and type in listen 80 to find it 

faster). 

4.Replace 80 with any open port (e.g., 81 or 9080). 

5.Press Ctrl+S to save the changes, then exit the text editor. 

Restart XAMPP by clicking Quit and then re-opening it in administrator mode from its 

folder. 
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5.SCREENSHOTS 

Home Page: 

 

Registration Page: 
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User Login: 

 

Admin Login: 
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User Home: 

 

Problem Page: 
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File a Case: 

 

Ask Question By User: 
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Help: 
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    CONCLUSION 

The purpose of the project was to identify the causes of women social economic  

vulnerability in relation to the needs that have been identified and activities. There is a 

requirement to build an ecosystem to develop skills in India.There is no doubt that the 

ecosystem  is  maturing and  with the  lead taken  by the government the stakeholders  are 

aligning with  the  ecosystem.There is  a  need  to  create  coordination  and  synergy  

between  different stakeholders  like  the  government,National  Skill  Development  

Corporation,  corporate  houses, small enterprises and NGO’s.The  need to skill the 

population of India should  be taken up  as  a mission  and  zeal  by  all  stakeholders.he  

initiative  to  develop  skills  should  be  aligned  with  the industry  and  job  

requirements.The  skill  building  should  be  inclusive  (including  women)  and sustainable 

for livelihood and entrepreneurship as well .The sectors like handloom and handicraft (of 

which the enterprise Petals Craft is a part)requires an ecosystem to provide support for funds,  

marketing   infrastructure   support,awareness   among   consumers   about   the   intricacies   

of handicrafts  and  hence  premium  pricing  can  leadto  sustainable  development  of  

artisans.Skill development for employability can be used as agents of development for 

employment generation of women in the unorganised sector.Skill building initiatives develop 

confidence,help womento achieve economic and social independence. 
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ABSTRACT 
 

Student Profiling is a web based application which provides the entire details of the 

students in a single website including the details like their profile details, educational details, 

semester-wise details, curricular and co-curricular activities, project details, volunteers, job 

details, etc.,  

This website helps the user to access his/her details in an efficient way. Here the 

complete details of the students are stored, organized and maintained in the system. The 

students can login, view and upload their details like ppt's presented, workshop's attended, 

hackathons participated, etc., in their portal where as faculty can login, view, upload, update 

and delete the details of the students. The alumni details of the students are also stored in this 

portal so that it is easy to access the student details in an efficient way i.e.,  with less time and 

less effort. 
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1.1 INTRODUCTION 

Student Profiling provides us a simple interface for maintainance of student 

information. It can be used by the educational institutes or colleges to maintain the records of 

the students easily. It allows the administrator of the organization to login, view, upload, 

delete the fake records and update the details of the students and allows the students to keep 

up to date his/her profile.  

This website will store the entire details of the students including their profile details, 

educational details, semester-wise details, curricular and co-curricular activities, project 

details, volunteers, job details, information related to their resume, etc., The alumni details of 

the students are also stored in this portal So all the information about the students can be 

retrived in few seconds. 

1.2 PROBLEM STATEMENT 

The basic details of the students are only stored in our college official website other 

related information like their previous educational details, semester-wise details, curricular 

and co-curricular activities, project details, volunteers, job details, information related to their 

resume, etc., are not stored. These are maintained in the form of hard copies or soft copies. To 

acquire or search a particular student details it requires lot of time and effort. So as to reduce 

the amount of time required to accesss a particular student details we design this student 

profiling portal. 

1.3 SCOPE OF THE PROJECT 

As the entire details of the students are available in this website, faculty can easily 

access the details of the students in an efficient way i.e., with less time and less effort. 

Students can keep their profile up to date by uploading their certificates like ppt’s presented, 

workshops attended, hackathons participated, etc., and also updating their resume helps them 

for applying to various jobs. Here the students can view and upload their details where as 

faculty can view, upload, update and delete the student details. The alumni details of the 

students are also stored in our website and we can backup the details for every 6 months and 

we can keep their records up to date.  

 

 



                                                                                                              Student Profiling 

 

Gudlavalleru Engineering College                                                                                       Page8 
 

 1.3.1 Existing system 

In the existing system, the basic details of the students are only stored in the college 

official website and the other related information are manually stored in hard copies or soft 

copies. To access a particular student details it requires lot of time and effort for the faculty.  

The alumni details of the students are also stored in the form of soft copies or hard copies 

,sometimes the data may be lost. In some situations we cannot backup the lost data. By this 

we cannot keep the alumni details up to date.  

Disadvantages: 

❖  It is difficult for the faculty to organise and retrieve information manually. 

❖  Manual process requires more human effort and it is a Time consuming 

process. 

      1.3.2 Proposed system 

In this system, the complete details of a student are stored, organized and maintained 

in the system.so that the user can access his/her details efficiently i.e., with less time and less 

effort. The alumni details are also stored in our website, we can backup the details for every 6 

months and keep their details up to date. Here the students can view, upload their details 

whenever they require with in less time and less effort. The faculty can view, upload, update 

and delete the student details by verfying it.  

Advantages: 

 

❖  The faculty can view the entire details of the students in an efficient way i.e. 

with in less time and with less effort. 

❖  The students can view and upload their details whenever they require and 

keep their profile up to date. 

❖  Alumni details of the students are stored, organized and maintained in the 

system effectively. 
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   2. REQUIREMENTS  ANALYSIS 

2.1 REQUIREMENTS GATHERING 

To develop any system, it is most important to identify the user requirements. 

Therefore, it is very important to analyze the existing system. During the analysis phase, 

initially we have to study the system with specification document to understand the system. 

Required knowledge about the system must be gained. By discussion we are able to get a lot 

of information about the proposed system. The requirement investigation is the actual study 

of the system which is currently used or available locally. It involves an accurate study of 

what all aspects the system would cover. The basic aspects involvedare: 

❖  What is the basic functionality of the system? 

❖  How users can understand the whole system easily? 

In this project, user needs a web-based system, which will reduce the bulk of 

paperwork, provide ease of work, flexibility, fast record finding, modifying, adding, 

removing and generating of reports. The perception of the proposed system is based on the 

problems of the existing system. Various factors like cost, effort, time and must be effective 

in the proposed system when compared to the existing system. 

2.2 SOFTWARE REQUIREMENT SPECIFICATIONS 

       

      2.2.1 Purpose 

The main advantage of my system is that it greatly simplifies the user’s task of 

accessing the students details i.e., with less time and less effort. In this student Profiling 

portal the entire details of the students including their profile details, educational details, 

semester-wise details, curricular and co-curricular activities, project details, volunteers, job 

details, etc., are stored so that it is easy to access the details. 

      2.2.2 Scope 

The system analyst can experience the perspective and better understanding the 

system procedures and the requirements needed to use the system. Besides the  

system analyst it helps the user to minimize their effort and efficiently utilize the time using 

technology. 

      2.2.3 Functional Requirements 

The structure of the system can be divided into 2 main logical components:  
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Student      -  can login into system,  view the details, upload the details. 

            Faculty     -  can login into system, view, upload, update, delete the details of the 

students.        

      2.2.4 Non-Functional Requirements 

A Non-Functional requirement is a requirement that specifies criteria that can be used 

to judge the operation of a system, rather than specific behaviors. Non-Functional 

requirements are often called qualities of a system and these are as follows 

        2.2.4.1 Performance 
 

Performance is the amount of work accomplished by a computer system. Depending 

on the context, high computer performance may involve one or more of the following: 

 Short response time. 

 High Throughput. 

 Low utilization of computing resources. 

 High bandwidth. 

 Short data transmission time. 

2.2.4.2 Reliability 

Reliability is defined as the probability of success. For the system to be more reliable 

the frequency of failures must be reduced. The system should be available for 24 hours a day 

i.e. There should be continuous availability of the system. There should be power backup for 

server system. 

        2.2.4.3 Maintainability 

Maintainability is the ease with which a product can be maintained in order to: 

 Correct defects. 

 Repair or replace faulty or worn-out components without having 

to replace still working parts. 

 Prevent unexpected working condition. 

 Maximize the product’s life. 

         

       2.2.4.4 Usability 

  The end user can easily navigate the entire system as it is developed in windows 

application. Access to this system is very easy. 

       2.2.4.5 Scalability 
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Scalability is the capability of a system, network or process to handle a growing 

amount of work, or its potential to be enlarged to accommodate that growth. For example, a 

system is considered scalable if it is capable of increasing its total output under an increased 

load when resources are added.     

        2.2.4.6 Security 
 

Security is freedom from potential harm from external forces. Beneficiaries of 

security may be persons and social groups, objects and institutions, ecosystems, and any other 

entity or phenomenon vulnerable to unwanted change by its environment. 

2.3 TECHNICAL SPECIFICATION 

      2.3.1 Hardware Requirements 

❖  Processor -               Intel Core i3 

❖  RAM - 4GB(min) 

❖  Hard Disk - 1TB 

      2.3.2 Software Requirements 

❖  Operating System      -   Windows 7 or latest version 

❖  Front End                   -       HTML5, CSS3, JavaScript, AJAX,        

jQuery 

❖  Back End                    -       PHP 7  

❖  IDE                             -   Visual Studio Code                                                              

❖  Application Server     -    XAMPP 7.4 

❖  Database                     -   MYSQL
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3. DESIGN 

3.1 SYSTEM DESIGN  

From a project management point of view, software design is conducted in two steps 

Preliminary design is concerned with transformation of requirements into data and software 

architecture. Detailed design focuses on refinements to the architectural representation that 

leads to detailed data structure and algorithmic representations of software. 

      3.1.1 Fundamental Design Concepts 

❖  Data abstraction 

❖  Information hiding 

❖  Modularity 

❖  Concurrency 

❖  Verification  

3.2 UNIFIED MODELING LANGUAGE(UML) 

 UML stands for Unified Modeling Language. UML is a standardized general- purpose 

modeling language in the field of object-oriented software engineering. The standard 

is managed, and was created by, the Object Management Group. 

 The goal is for UML to become a common language for creating models of object 

oriented computer software. In its current form UML is comprised of two major 

components: a Meta-model and a notation. In the future, some form of method or 

process may also be added to; or associated with, UML. 

 The Unified Modeling Language is a standard language for specifying, Visualization, 

Constructing and documenting the artifacts of software system, as well as for business 

modeling and other non-software systems. 

 

 

3.3 DIFFERENT VIEWS OF A DESIGN 

 

      3.3.1 Use Case View 

The use case view of a system encompasses the use cases that describe the behavior of 

the system as seen by its end-users, analysts and testers. 

 With the UML, the static aspects of this view are captured in Use Case 

Diagrams. 
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 The dynamic aspects of this view are captured in Interaction Diagrams, State 

Chart Diagram and Activity Diagram. 

        3.3.1.1 Use Case Diagram: 

 It shows the set of use cases, actors and their relationships. 

 Common Properties: 

❖  It consists of a name, which is distinguishable from other diagrams. 

❖  It commonly contains 

▪ Use Case: It represents the set of actions that performs a particular 

task. 

▪ Actors: 

✓  It is something external to the system and interacts with the 

system. 

✓  Actor may be a human being, device or some other software 

system. 

▪ Relationships: Dependency relationship, Association relationship, 

Generalization relationship and Realization relationship. 

❖  Like all other diagrams, It also contains Notes and constraints. 

❖  It may also contain packages. 

 Common uses: These are commonly used 

❖  To model the requirement of the system. 

❖  To model the context of the system. 

❖  To model the purpose of the system. 

❖  To model the behaviour of the system. 

❖  To model the actors present in the system. 
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                                  Fig. 1: Use Case Diagram for student profiling 

 
 

 

3.3.2 Design View 
 

 The design view of a system encompasses the classes, interfaces and 

collaborations that form the vocabulary of the problem and its solution. 

 This view primarily supports the functional requirements of the system. 

 With the UML, the static aspects of this view are captured in Class Diagrams, 

Sequence and Collaborative diagram. 

 The dynamic aspects of this view are captured in Interaction Diagrams, State 

Chart Diagram, and Activity Diagram. 
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3.3.2.1 Class Diagram 
 

 It is a diagram that shows set of classes, interfaces, collaborations and their 

relationships. 

 It is a collection of operations and attributes. 

 Common properties: 

❖  Every class diagram has a unique name. 

❖  It commonly contains: 

 Classes: It is a description of set of objects that implements 

more interface. 

 Interfaces: It is collection of operations that represents a service 

of a class. 

 Relationships: Dependency relationship, Association relationship, 

Generalization and Realization. 

● Common Uses: These are commonly used 

❖  To model the vocabulary of the system. 

❖  To model the simple collaboration. 

❖  To model the logical database schema. 

❖  To describe the responsibility of the system. 

❖  To model static view of an application. 

❖  Forward and reverse engineering. 
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                                     Fig. 2: Class Diagram for student profiling 

 

3.3.2.2 Sequence Diagram 

 It is an interaction diagram which represents time ordering of messages. 

 Common Properties: 

❖  It consists of a name, which is distinguishable from other diagrams. 

❖  It commonly contains: 

▪ Objects 

▪ Lifeline 

▪ Messages 

▪ Focus of Control 

● Common Uses: These are commonly used 

❖  To model the time ordering of messages. 
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Fig. 3: Sequence Diagram for student profiling 
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       3.3.2.3 ActivityDiagram: 

 Activity diagram is another important diagram in UML to describe the            

dynamic aspects of the system. 

 Activity diagram is basically a flowchart to represent the flow from 

one activity to another activity.  

 The activity can be described as an operation of the system. The control flow 

is drawn from one operation to another. 

 

 

                                     Fig. 4: Activity Diagram for student profiling 
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3.3.3 Implementation View 

 The implementation view of a system encompasses the components and files 

that are used to assemble and release the physical system. 

 This view primarily addresses the configuration management of the system. 

 With the UML, the static aspects of this view are captured in Component 

Diagrams. 

 The dynamic aspects of this view are captured in Interaction Diagrams, State 

Chart Diagram, and Activity Diagram. 

3.3.3.1ComponentDiagram 
 

 It shows the set of components, interfaces and their relationships. 

 Component diagrams are different in terms of nature and behavior. 

 Component diagrams are used to visualize the organization and 

relationships. 

 Component diagrams can also be described as a static implementation 

view. 

 Common Properties: 

❖  It consists of a name, which is distinguishable from other diagrams. 

❖  It commonly contains: 

▪ Components 

▪ Interfaces 

▪ Collaborations 

▪ Associations 

▪ Realization 

 Relationships: Dependency relationship, Association relationship, 

Generalization and Realization relationship. 

 Common Uses: These are commonly used 

❖  To model the source code. 

❖  To model the executable release. 

❖  To model the physical databases. 
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❖  To model adaptable systems. 

 

 
                                         Fig. 5: Component Diagram for student profiling 
 

3.3.4 Deployment View 
 

 The deployment view of a system encompasses the nodes form the system's 

hardware topology which the system executes. 

 This view primarily addresses the distribution delivery and installation of 

parts. 

 With the UML, the static aspects of this view are captured in Deployment 

Diagrams. 

 The dynamic aspects of this view are captured in Interaction Diagrams, 

State Chart Diagram, Activity Diagram. 

       3.3.4.1 Deployment Diagram: 

 It shows the configuration of runtime classes in nodes and the components 

live on them. 

 Common Properties: 

❖  It commonly contains: 

▪ Nodes 

▪ Relationships: Dependency and Association relationship. 

● Common Uses: These are commonly used 
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❖  To model the embedded systems. 

❖  To model the client server systems. 

❖  To model the fully distributed systems. 

 

 
 

                            Fig. 6: Deployment Diagram for student profiling 
 

 

3.3.5 Database Design 

        

3.3.5.1 Entity Relationship Diagram : 
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Fig:Entity Relationship Diagram 

 

3.3.5.2TABLES 

The data in a table does not have to be physically stored in the database. A table is a 

collection of related data held in table format within database. It consists of rows and 

columns. Views also function as relational tables, but their data are calculated. 

 

 

3.3.5.3 NORMAL FORMS 

Codd introduced the concept of normalization and what is  now  known  as  the first  

normal form (1NF) in 1970.Codd went on to define the second normal form(2NF) and third 

normal form(3NF) in 1971 and Codd and Raymond F. Boyce defined the Boyce-Codd normal 

form(BCNF) in 1974.Informally, a relational database relation is often described as 

"normalized" if it meets third normal form. Most 3NF relations are free of insertion, update, 

and deletion anomalies.
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4. IMPLEMENTATION 

 4.1 INTRODUCTION 

Computer programming (often shortened to programming or coding) is the process of 

designing, writing, testing, debugging/troubleshooting, and maintaining the source code of 

computer programs. This source code is written in a programming language. 

4.2 HYPER TEXT MARKUP LANGUAGE 

Hyper Text Markup Language (HTML), the languages the World Wide Web (WWW) 

allows users to produce Web pages that include text, graphics and pointer to other Web pages 

(Hyper links). 

HTML is not a programming language but is an application of ISO Standard 8879, 

SGML (Standard Generalized Markup Language), but specialized to hypertext and adapted to 

the web. The idea behind Hypertext is that instead of reading text in rigid linear structure, we 

can easily jump from one point to another point. We can navigate through the information 

based on our interest and preference. A markup language is simply a series of elements, each 

delimited with special, characters that define how to text or other items enclosed within the 

elements should be displayed. Hyperlinks are underlined or emphasized works that load to 

other documents or some portions of the document. 

       Basic HTML Tags: 

 

<!-...->Author comments not seen by the browser 

 

<HTML>...</HTML>  - Main of the html 

 

<HEAD>...</HEAD>  -  Header for document. 

 

<BODY>...</BODY>  -   Body of document. 

 

<TITLE>...</TITLE>  -  Title of the document. 

 

<H1>...</H1>   -            Smallest heading size. 

 

     <H2>...</H2>  -  Small heading size. 
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<H3>...</H3>  -  Medium-small heading size. 

 

<H4>...</H4>  -  Medium-big heading size. 

 

<H5>...</H5>  -  Large heading size. 

 

<H6>...</H6>  -  Largest heading size. 

 

<A>...</A>   -  Starts a hypertext link. 

 

<ADDRESS>...</ADDRESS> -  Information on author. 

 

<BLOCKQUOTE>...</BLOCKQUOTE>  - Long quotes. 

 

<PRE>...</PRE>   -  Preformatted Text 

 

<FORM>...</FORM>  -  Form Block. 

 

<TEXTAREA>...</TEXTAREA> -           Creates a box to enter text. 

 

<SELECT>...</SELECT>    -  Creates a scrolling menu. 

 

<OPTION>...</OPTION>            -   Creates items to select. 

 

<DIR>...</DIR>   -  Director List. 

 

ADVANTAGES 
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 HTML is platform independent. 

 HTML tags are not case sensitive. 

4.3 CSS (CASCADING STYLESHEET) 

       4.3.1 DEFINITION 

 CSS stands for Cascading Style Sheet. 

 CSS describes how HTML elements are to be displayed on screen, paper, or in 

other media. 

 CSS saves a lot of work. It can control the layout of multiple web pages all at 

once. 

 External style sheets are stored in CSS files. 

       4.3.2 HISTORY 

CSS was invited by HakonWium Lie on October 10, 1994 and maintained through a 

group of people within the W3C called the CSS Working Group. The CSS Working Group 

creates documents called specifications. When a specification has been discussed and 

officially ratified by W3C members, it becomes a recommendation.  

These ratified specifications are called recommendations because the W3C has no control 

over the actual implementation of the language. Independent companies and organizations 

create that software. 

      4.3.3 SYNTAX 

A CSS rule-set consists of a selector and a declaration block: h1 {color: blue; font-

size: 12px ;} 

The selector points to the HTML element you want to style. The declaration block contains 

one or more declarations separated by semicolons. Each declaration includes a CSS property 

name and a value, separated by a colon. A CSS declaration always ends with a semicolon, 

and declaration blocks are surrounded by curly braces. 

               

 

  P                                                                                                                                                 

{ 

Color: red; 

text-align: center; 

} 
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      4.3.4 CSSSELECTORS 

CSS selectors are used to "find" (or select) HTML elements based on their element 

name, id, class, attribute, and more. 

The element Selector 

The element selector selects elements based on the element name. You can select all 

<p> elements on a page like this (in this case, all <p> elements will be center-aligned, with a 

red text) 

The id Selector 

The id selector uses the id attribute of an HTML element to select a specific element. 

The id of an element should be unique within a page, so the id selector is used to select one 

unique element, to select an element with a specific id, write a hash (#) character, followed by 

the id of the element. The style rule below will be applied to the HTML element with 

id="para1": 

The class Selector 

The class selector selects elements with a specific class attribute. To select elements 

with a specific class, write a period (.) character, followed by the name of the class. In the 

example below, all HTML elements with class="center" will be red and center-aligned: 

 

.center { 

text-align: center; color: red; 

} 

 
ADVANTAGES 

 
 CSS saves time − you can write CSS once and then reuse same sheet in multiple 

HTML pages. You can define a style for each HTML element and apply it to as 

many Web pages as you want. 

 Pages load faster − If you are using CSS, you do not need to write HTML tag 

attributes every time. Just write one CSS rule of a tag and apply it to all the 

occurrences of that tag. So less code means faster download times. 

 Easy maintenance − To make a global change, simply change the style, and all 

elements in all the web pages will be updated automatically. 
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 Superior styles to HTML − CSS has a much wider array of attributes than 

HTML, so you can give a far better look to your HTML page in comparison to 

HTML attributes. 

 Multiple Device Compatibility − Style sheets allow content to be optimized for 

more than one type of device. By using the same HTML document, different 

versions of a website can be presented for handheld devices such as PDAs and 

cell phones or for printing. 

 Global web standards − Now HTML attributes are being deprecated and it is 

being recommended to use CSS. So it’s a good idea to start using CSS in all the 

HTML pages to make them compatible to future browsers. 

 Offline Browsing − CSS can store web applications locally with the help of an 

offline cache. Using this, we can view offline websites. The cache also ensures 

faster loading and better overall performance of the website. 

 Platform Independence − The Script offer consistent platform independence and 

can support latest browsers as well. 

 

4.4 SERVER-SIDESCRIPTING 

 

Server-side scripting is a technique used in website design which involves embedding 

scripts in an HTML source code which results in a user's (client's) request to the server 

website being handled by a script running server-side before the server responds to the 

client's request. The scripts can be written in any of a number of server-side scripting 

languages available (see below). Server-side scripting differs from client-side scripting where 

embedded scripts, such as JavaScript, are run client-side in the web browser. 

Server-side scripting is usually used to provide an interface and to limit client access 

to proprietary databases or other data sources. These scripts may assemble client 

characteristics for use in customizing the response based on those characteristics, the user's 

requirements, access rights, etc. Server-side scripting also enables the website owner to 

reduce user access to the source code of server-side scripts which may be proprietary and 

valuable in it. The down-side to the use of server-side scripting is that the server website 

computer needs to provide most of the computing resources before sending a page to the 

client computer for display via its web browser. 

When  the  server  serves  data  in  a  commonly  used  manner,  for   example  

according  to   the HTTP or FTP protocols, users may have their choice of a number of client 
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programs (most modern web browsers can request and receive data using both of those 

protocols). In the case of more specialized applications, programmers may write their own 

server, client, and communications protocol that can only be used with one another. 

4.5 XAMPPTOOL 

XAMPP is the most popular software package which is used to set up a PHP 

development environment for web services by providing all the required software 

components. During the process of software deployment, most of the web servers use almost 

similar components, so use of XAMPP provides easy transition from local server to live 

server. XAMPP is a AMP stack which stands for Cross platform, Apache, MySQL, PHP, perl 

with some additional administrative software tools such as PHPMyAdmin (for database 

access), FileZilla FTP server, Mercury mail server and JSP Tomcat server. 

Other commonly known software packages like XAMPP are WAMP, LAMP, and others. 

The XAMPP server is used to test PHP pages. It works as local server. It contains a 

MySQL database to manage or save data on a local server. 

Advantages of XAMPP: 

 It is free and easy to use and easily available for Windows, Linux and Mac OS . 

 It is a beginners friendly solution package for full stack web development. 

 It is a open source software package which gives a easy installation experience. 

 It is very simple and lightweight to create set up for development, testing and       

deployment. 

 It is a time-saver and provides several ways for managing configuration changes. 

 It handles many administrative tasks like checking the status and security. 

Software components of XAMPP: 

 Apache plays the role of processing the HTTP request. It is the actual default web 

server application. It is the most popular web servers maintained by Apache Software 

Foundation. 

 MySQL The role of database management system in XAMPP is played by MySQL. It 

helps to store and manage collected data very efficiently. It is an open-source and most 

popular. 

 PHP is the server-side scripting language which stand for Hypertext Preprocessor. It is 

embedded with HTML code which interacts with the webserver. It is an open-source 

and work well with MySQL and has become a common choice for web developers. 
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 Perl is the high-level programming language designed for text editing which serves 

purpose like web development and network programming. 

 

       4.5.1 DOWNLOAD OF XAMPP 

Visit the sitehttps://www.shaileshjha.com/step-by-step-how-to-install-xampp-in-windows-

and-fix-port-issues-for-apache-server/ and download the XAMPP as follows. 

Step 1: Download the XAMPP installer 

Head over to the Apache Friends website and download the installer. Download XAMPP for 

Windows. This is what we will be using in this blog. 

 

 The filename would be something like xampp-windows-x64-7.4.3-0-VC15-

installer.exe with file size of around 149 MB. Please note that only 64 bit version of 

installer available for XAMPP. There is no 32 bit version. 

 

Step 2: Run the XAMPP installer 

Once you run the installer, you will see Windows User access control asking for permission 

to go ahead with the installation. Click Yes and to start the installation process. 

 

https://www.apachefriends.org/index.html
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Step 3:Anti Virus Warning 

Now you will see an anti-virus warning. You can disconnect from internet and 

temporarily disable the internet. Before clicking on Yes. 

Step 4: User Access Control Warning 

You you will see a warning related to User access control being turned on. To get around 

this, we will have to install XAMPP in the root C directory instead of Program Files(x86) 

directory. Click yes to continue 

 

 
 

 Step 5:Welcome to setup wizard 

Now you will see the actual setup wizard. Click next to continue 
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Step 6: Select Component 

In this dialog box you have to select the components to install. I generally uncheck perl, 

tomcat, Filezilla and Mercury Mail server. But since you are starting put, leave everything as 

it is and click on next 
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Step 7: Select Installation Folder 

Select the installation folder. Leave it as it is. If you plan to change this folder, please do 

not select Program Files directory. It will result in problems later on because these folders 

have certain restrictions imposed by Windows. 

To be on a safe side, leave it as it is and click next. 

 
  

 Step 8: Bitnami for XAMPP 
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Bitnami provides free setup for WordPress, Drupal. But we can skip this for now. Click on 

next.If you leave the Learn more about Bitnami for XAMPP, it will open a bitnami page in 

your browser after you click next. There is no harm in glancing over the page. Not necessary 

though. 

  

Step 9:Ready to install 

 

Now the setup is ready to install XAMPP. Click next to start the installation process. 

 
 

Wait for the installation process to complete. 

 

Step 10:Installation Complete 

 

https://www.shaileshjha.com/step-by-step-how-to-install-xampp-in-windows-and-fix-port-issues-for-apache-server/xampp-installation-on-windows-ready-to-install-2/
https://www.shaileshjha.com/step-by-step-how-to-install-xampp-in-windows-and-fix-port-issues-for-apache-server/xampp-installation-on-windows-ready-to-install-2/
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Click on Finish to complete the installation. If you leave the “Do you want to start the 

Control Panel now? checked, XAMPP will start after you have clicked finish. You uncheck 

the box, you will have to start XAMPP manually. 

Leave it checked for now and see if XAMPP starts successfully. 
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5.TESTING 

 5.1 INTRODUCTION 

After finishing the development of any computer based system the next complicated 

time consuming process is system testing. During the time of testing only the development 

company can know that, how far the user requirements have been met out and so on. 

 5.2 TESTING METHODOLOGY 
 

Testing methodologies are the strategies and approaches used to test a particular 

product to ensure it is fit for purpose. Testing methodologies usually involve testing that the 

product works in accordance with its specification, has no undesirable side effects when used 

in ways outside of its design parameters and worst case will fail-safely (e.g. a nuclear reactor 

will shut down on failure). 

Software testing methodologies are the different approaches and ways of ensuring that 

a software application in particular is fully tested. Software testing methodologies encompass 

everything from unit testing individual modules, integration testing an entire system to 

specialized forms of testing such as security and performance. 

      5.2.1 Importance of Testing Methodologies 
 

As software applications get ever more complex and intertwined and with the large 

number of different platforms and devices that need to get tested, it is more important than 

ever to have a robust testing methodology for making sure that software products/systems 

being  developed have been fully tested to make sure they meet their specified requirements 

and can successfully operate in all the anticipated environments with the required usability.  

When application quality is good, it will last longer and will perform resourcefully 

even if pressed to maximum capacity. Also, software can be configured so that it will operate 

well even when conditions are less than optimal. 

Testing can also improve overall security, but testing is not a simple process. Each 

day, there will be difficult challenges that involve coding and decoding. The testing process is 

an important phase during the software development because each small module must be 

tested to ensure its accuracy and validity. 
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5.3 TESTING ACTIVITIES 

 

Software testing involves the execution of a software component or system 

component to evaluate one or more properties of interest. In general, these properties indicate 

the extent to which the component or system under test: 

 

 meets the requirements that guided its design and development, 

 responds correctly to all kinds of inputs, 

 performs its functions within an acceptable time, 

 is sufficiently usable, 

 can be installed and run in its intended environments, and 

 Achieves the general result its stakeholder’s desire. 

 

As the number of possible tests for even simple software components is practically 

infinite, all software testing uses some strategy to select tests that are feasible for the available 

time and resources. As a result, software testing typically (but not exclusively) attempts to 

execute a program or application with the intent of finding software bugs (errors or other 

defects). The job of testing is an iteration. 

        5.3.1 Black Box testing 

In this testing by knowing the internal operation of a product, tests can be conducted 

to ensure that “all gears mesh” that is the internal operation performs according to 

specification and all internal components have been adequately exercised. In black-box test 

cases designed with boundary input values and high chance to find errors. It means that most 

https://en.wikipedia.org/wiki/Operating_environment
https://en.wikipedia.org/wiki/Software_bug
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of the failures crop due to boundary values. It fundamentally focuses on the functional 

requirements of the software. The steps involved in the black box testing case design are 

 Graph Based testing methods 

 Equivalence portioning 

 Boundary value Analysis 

 Cause-effect Graphing Based testing 

 Error Guessing 

 Stable table-Based testing 

 Comparison testing test results. 

       5.3.2 White Box testing 

 

This testing also called a Glass Box Testing. In this testing ,by knowing the specified 

function that a product can be designed to perform that the task can be conducted that 

demonstrates each function is fully operation at the same time searching for errors in each 

function. 

  In structural testing the test cases are designed based on the logic of the program such 

that every element of logic is covered. Therefore the intension in white-box testing is to 

covers the whole logic. 

The need of the white box testing logical path of the program will be executed and 

tested in a logical way and another is some typographical errors are not observed and go 

undetected and are not covered by black box testing techniques. White box testing techniques 

help to detect these errors.  It is a test case design that uses control structure of the procedural 

design to derive test case. Basis path testing is a white box testing. Basis Path Testing: 

 

 Flow Graph Notation 

 Cyclomatic Complexity 

 Deriving TestCases 

 Graph  Matrices 

 Control Structure Testing 

 ConditionTesting 

 Data FlowTesting 

 LoopTesting 
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      5.3.3 Unit Testing 

 

Unit testing refers to tests that verify the functionality of a specific section of code, 

usually at the function level. In an object-oriented environment, this is usually at the class 

level, and the minimal unit tests include the constructors and destructors. 

These types of tests are usually written by developers as they work on code (white-

box style), to ensure that the specific function is working as expected. One function might 

have multiple tests, to catch corner cases or other branches in the code. Unit testing alone 

cannot verify the functionality of a piece of software, but rather is used to ensure that the 

building blocks of the software work independently from each other. 

Unit testing is a software development process that involves synchronized application 

of a broad spectrum of defect prevention and detection strategies in order to reduce software 

development risks, time, and costs.  

It is performed by the software developer or engineer during the construction phase of 

the software development lifecycle. Rather than replace traditional QA focuses, it augments 

it. Unit testing aims to eliminate construction errors before code is promoted to QA; this 

strategy is intended to increase the quality of the resulting software as well as the efficiency 

of the overall development and QA process. 

Depending on the organization's expectations for software development, unit testing 

might include static code analysis, data-flow analysis, metrics analysis, peer code reviews, 

code coverage analysis and other software verification practices. 

      5.3.4 Integration Testing 
 

Integration testing is any type of software testing that seeks to verify the interfaces 

between components against a software design. Software components may be integrated in an 

iterative way or altogether. Normally the former is considered a better practice since it allows 

interface issues to be located more quickly and fixed. Integration testing works to expose 

defects in the interfaces and interaction between integrated components (modules). 

Progressively larger groups of tested software components corresponding to elements of the 

architectural design are integrated and tested until the software works as a system. 

      5.3.5 System Testing 
 

System testing tests a completely integrated system to verify that the system meets its 

requirements. For example, a system test might involve testing a logon interface, then 
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creating and editing an entry, plus sending or printing results, followed by summary 

processing or deletion (or archiving) of entries, then logoff. 

5.4 TESTCASES 

 
In Software Development, we need to check each functionality or events in the 

developing product to make sure it fulfils the actual requirements. 

Text cases  are the set of conditions or variables for checking functionality. For each 

scenario there will be test cases, and these set of conditions are planned by the tester. A test 

case is a document, which has a set of test data, preconditions, expected results and post 

conditions, developed for a particular test scenario in order to verify compliance against a 

specific requirement. 

Test Case acts as the starting point for the test execution, and after applying a set of 

input values, the application has a definitive outcome and leaves the system at some end point 

or also known as execution post condition. 

Sample Template of the Test cases is…. 

Table 5.2: Various fields in a test case 

TEST CASE FIELD DESCRIPTION 

Test case ID  

 Each test case should be represented by a unique ID. To 

indicate test types follow some convention like 

"TC_UI_1" indicating "User Interface Test Case#1." 

Test Priority:  It is useful while executing the test.Low, Medium, High 

Name of the Module 
 Determine the name of the main module or sub-module 

being tested 

Test Designed by  Tester's Name 

Date of test designed  Date when test was designed 

Test Executed by  Who executed the test- tester 

Date of the Test Execution  Date when test needs to be executed 

Name or Test Title  Title of the test case 

Description/Summary of 

Test 
 Determine the summary or test purpose in brief 

Pre-condition 

 Any requirement that needs to be done before execution 

of this test case. To execute this test case list all pre-

conditions 

Dependencies  Determine any dependencies on test requirements or 
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other test cases 

Test Steps 

 Mention all the test steps in detail and write in the order 

in which it requires to be executed. While writing test 

steps ensure that you provide as much detail as you can 

  
 

Table 5.3: Test case based on requirements and design 

 

Req 

id 
Risks Req Type 

Req 

Description 

TU 

/ 

TS 

Trace to 

Design 

specifications 

U

 

T 

I

T 

S

T 

A

T 

Trace 

to 

test 

script 

1 
Technical 

Aspect 
Functional 

Should 

perform 
No Yes Y Y Y N Y 

2 GUI Interface Easy use Yes Yes Y Y N N Y 

3 Design Design 
Overall 
design 

Yes Yes Y Y Y Y Y 

4 
Updating 

Information 
Maintainability 

Add or 

Delete 
No Yes N N N N Y 

                                              Table 5.4: Test Case example-2 

 Another test case template: 

TEST CASE TEMPLATE 

Test case Title Password and Username 

Description 6 Character alphanumeric  

Test Priority Medium 

Test case designed by Samyuktha.dhulipalla 

Test Case 

ID 

Title Steps to be 

Executed 

Test 

Data 

Expecte

d 

Output 

Actual 

Output 

Test 

Result 

Test 

Date 

Co

m

me
nts 

TC4_01 Five 

Character 

alphanumer
ic   

1.Enter any 

three digits 

for prefix 
2.Enter any 

five 

character  w
ith special 

character 

3.Enter  any 

five 
alphanumer

ic 

 

 

abcde 

1.123 

 

 
 

2.ab@c

de 
 

 

 

 
3.Not 

valid 

1.123 

 

 
 

2.ab@c

d 
 

 

 

 
3.Not 

valid 

Passed 01-

02-

2019 
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TC4_02 Five 

Character 
alphanumer

ic 

1.Enter any 

three digits 
for prefix 

2.Enter any 

five 

character 
with special 

character 

3.Enter  any 
five 

alphanumer

ic  

Abgsc 

abcde 

1.123 

 
 

 

2.Not 

valid 
 

. 

 
 

3.Not 

valid 

1.123 

 
 

 

2.abgsc 

 
 

 

 
3.abcde 

Failed 01-

02-
2019 

  

TC4_03 six 
Character 

alphanumer

ic 

1.Enter any 
three digits 

for prefix 

2.Enter any 
four digits 

3.Enter any 

six 

alphanumer
ic 

characters 

Abcde 1.123 
 

 

 
2.1234 

 

 

3.abcde 

1.123 
 

 

 
2.1234 

 

 

3.abcde 

Passed 01-
02-

2016 

  

 

         UT     : UNIT TESTING 

         IT      : INTEGRATION TESTING 

        ST       : SYSTEM TESTING 

        AT       : ACCEPTENCE TESTING 

       TU/T :TRACE FROM USER REQ/ TRACE TO STSTEM R
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                                                6.SCREENSHOTS 

HOME PAGE:  

This is the homepage of our website. 

 

ADMIN LOGIN PAGE 

This is the admin login page of our website. 

 
 

 

STUDENT PROFILE PAGE 

This is the profile page of student in our website. 
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 In this page, student can view his/her details and can upload their details like previous 

educational details along with the certificates, ppt’s  presented, workshops attended, 

hackathons participated, resume, etc., 

FACULTY PAGE  

 

 

 

 In this page, faculty can view, upload, delete the fake records and update the details of 

the students.Here the faculty verifies the certificates uploaded by the students in their 

respective profile and validates it. 

 

ADMIN PAGE 

  

     This is the admin page of our website. 
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 In this page, Admin can view and add the students where as faculty can only view the 

students. Here the admin can view and add the faculties into this website. Admin has an 

additional functionality that he/she can remove any of the students or faculty from this 

website. Here the admin can accept or decline the requests of the students and the 

faculty. 
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7.CONCLUSION AND FUTURE SCOPE 

 
   7.1 CONCLUSION 

From a proper analysis of positive points and constraints on the component, it can be 

safely concluded that the product is a highly efficient GUI based component. This application 

is working properly and meeting all user requirements. 

   7.2 FUTURESCOPE 

The current feature in STUDENT PROFILING may need to further change and 

improvement to support the present technology. Therefore, there are some recommendations 

that might be done in future, such as: 

 

 Add more features to continue the system enhancement. There are several 

improvements that can be made such as developing this website under college 

level from departmental level and stores the data in cloud instead of storing the 

data in database. 

 Performance analysis based on the student profile will be developed and it will be 

deployed in kiosks. 

 To provide ease for the user by developing an inbuilt keypad that reduces the 

effort to type whole word and avoid the chance of spelling mistakes.
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                               PROGRAMME 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. 

 

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. 

 



                                                                                                           Scheduling Mails 

 

Gudlavalleru Engineering college Page 48 
 

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. 
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PROGRAM SPECIFIC OUTCOMES 
 

Student will be able to 

 

1. Organize, maintain and protect IT Infrastructural resources. 

 

2. Design and Develop web, mobile, and smart apps based software solutions to 

the real world problems. 

 

 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND 
 

PROGRAM SPECIFIC OUTCOMES  
 
 
 
 

Application Product Research Review 

Classification 

of 

Project 
 
 
 
 
 
 

 Project Outcomes 
   

Outcome 1 
Identify the problem statement by analyzing various  

domains.  
  
   

Outcome 2 
Design and implement solutions to the computational  

problems by applying engineering knowledge.  
  
   

Outcome 3 
Present technical report by applying different visualization  

tools and Evaluation metrics.  

  
   

Outcome 4 
Analyze ethical, environmental, legal and security issues  

related to computing projects. 
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Mapping Table 

 

Project 
    Programme Outcomes (POs)    PSOs 
              

Outcomes 
              

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2  

               

Outcome 1 3 3 3 2  3 1  3 3 3 2 2 2 

               
Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

               
Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

               
Outcome 4      3 3 3 3 3 3 3 2 2 

               
 
 

 

Note: level of mapping is as follows: 

 

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) 

mapped 
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                                                    ABSTRACT 

 

 

                Nowadays attendance marking is a common and important activity in schools and 

colleges for checking the performance of students. This is mainly due to students’ overall 

academic performance is affected by his or her attendance in the institute. Mainly there are two 

conventional methods of marking attendance which are calling out the rollcall or by taking student 

sin on paper. They both were time consuming and difficult process and it is also difficult for 

faculty to verify and maintain each and every student record in large class environment and 

requires more time for calculating the average and recording the attendance of each student.  

                  Hence, in this project we prefer to take face of an individual person for marking the 

attendance automatically. By using the camera, we can scan all the faces in the classroom. The 

database of all the students in the class is stored and the face of the individual student matches 

with one of the faces stored in the database then the system will mark present  for the student 

otherwise absent for the student and finally upload the attendance in the web server automatically 

after uploading the attendance it is easy for the lecturer to view the attendance and there is no risk 

of manual errors . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Automated attendance using facial recognition 

 

v                    INFORMATION TECHNOLOGY 

 
 

INDEX 
 CONTENTS PAGE No. 

1. INTRODUCTION 8 

        1.1 Purpose 9 

        1.2 Scope 9 

        1.3 Overview 9 

        1.4 Literature Survey 9 

2. PROBLEM DEFINATION 12 

        2.1 Existing system 12 

        2.2 Limitations of existing System 12 

        2.3 Proposed System 

       2.4 Advantaes of proposed system 

12 

13 

3. 

 

 

4. 

 

 5. 

 

 

 

6. 

SYSTEM ANALYSIS  

       3.1  Feasibility Study 

        3.2 System Requirement Specification 

Hardware, Software and Requirements 

 

SYSTEM IMPLEMENTATION 

5.1 Software Implementation 

5.2 Design 

 

SYSTEM TESTING 

 6.1 Testing objectives   

6.2 Types of Testing      

                                                                   

14 

14 

15 

20 

 

21 

21 

30 

 

39 

39 

39 

 

7.       SCREENSHOTS 

CONCLUSION 

FUTURE ENHANCEMENTS 

BIBILOGRAPHY 

 

 

 

41 

44 

44 

45 

 

 

 



Automated attendance using facial recognition 

 

vi                    INFORMATION TECHNOLOGY 

 
PROJECT WORK MAPPING WITH PRORAM OUTCOMES 46 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

 

 

 

 

 

 

 

 



Automated attendance using facial recognition 

 

vii                    INFORMATION TECHNOLOGY 

 
 

LIST OF FIURES 

LIST OF TABLES 

 

TABLE NO TITLE PAGE NO 

1 Test cases of user 23 

2 Test cases of admin 23 

3 PO’s mapping table 41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE NO TITLE PAGE NO 

1 Basic system hierarchy 1 

2 Cloud architecture 2 

3 Threat Model 5 

4 Database tables 10 

5 Data Flow Diagram (DFD) 20 



Automated attendance using facial recognition 

 

viii                    INFORMATION TECHNOLOGY 

 
 

CHAPTER – 1 

                                        INTRODUCTION 

                             

                                     Maintaining attendance is very important in all educational 

institutions.Every institution has its own method of taking student attendance. Nowadays 

Attendance is considered as an important factor for both the student as well as the teacher of an 

educational organization with the advancement of the machine learning technology it 

automatically detects the attendance performance of the students and maintains a record of those 

collected data. Nowadays institutions or organizations are using manual attendance system is a 

process where a teacher concerned with the particular subject need to call the students name and 

mark the attendance manually. Manual attendance may be considered as a time-consuming 

process or sometimes it happens for the teacher to miss someone or students may answer multiple 

times on the absence of their friends. 

                       So, the problem arises when we think about the traditional process of taking 

attendance in the classroom. To solve all these issues, we recommend Automatic Attendance 

System. Automated Attendance System is a process to automatically estimate the presence or the 

absence of the student in the classroom by using face recognition technology. It is also possible 

to recognize whether the student face during the lecture and it can also be implemented in the 

exam sessions to ensure the presence of the student. The facial recognition technology can be 

used in class room for the attendance through a high-resolution digital camera that detects and 

recognizes the faces of the students and the system compares the recognized face with students’ 

face images stored in the database. Once the face of the student is matched with the stored image, 

then the attendance is marked in database otherwise the captured image doesn't match with the 

students' face present in the database then this image is stored as a new image onto the database 

and it also mark absent for the student if the student captured image doesn’t match with the 

students’ face. 

                               Automated Attendance System using Face Recognition proposes that the 

system is based on face detection and recognition algorithms, which is used to automatically 

detects 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 

detect human face using and SIFT algorithm is used for identify the distinctive features in images 
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and SURF algorithm is used to capture the images. When it is compared to traditional attendance 

marking this system saves the time and also helps to monitor the students. 

1.1   Purpose: 

The Purpose of developing attendance system is to computerized the tradition way of taking 

attendance. Another purpose for developing the software is to generate the attendance report 

automatically at the end of the project. 

 

1.2   Scope: 

Automatic attendance System basically has two main modules for proper functioning: 

• First module is Admin it is used to upload the all students’ images in database and Second module 

is handled by the user which can be a faculty or operator. User has right of making daily 

attendance, generating the attendance report automatically to web server.   

• Make the attendance process easier and effective. 

• Help faculty in the attendance process every time. 

 

1.3   Overview: 

 Automated Attendance System is a process to automatically estimate the presence or the absence 

of the student in the classroom by using face recognition technology. The facial recognition 

technology can be used in class room for the attendance through a high-resolution digital camera 

that detects and recognizes the faces of the students and the system compares the recognized face 

with students’ face images stored in the database. Once the face of the student is matched with 

the stored image, then the attendance is marked in database otherwise attendance is not marked. 

 

1.4  Literature Survey: 

I. Manual Based Attendance System: 

Manual attendance system is a process where a teacher concerned with the particular subject 

need to call the students name and mark the attendance manually. Manual attendance may be 

considered as a time-consuming process, chance of proxy, or sometimes it happens for the 

teacher to miss someone or students may answer multiple times on the absence of their friends 

and the attendance will be carried out in the hand written registers also. It will be tedious job 
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to maintain the record for the user. Human effort is more here. The retrieval of information is 

not as easy as the records are maintained in the hand written registers. 

    Manual attendance system consists of two methods that are maintaining registers and 

signing on a paper. Maintaining registers for attendance management system leads to many 

problems such as system is fully dependent on skill individuals, entry of false rejections, time 

consuming and costly to produce reports, Lack of security, Duplication of data entry, 

Inconsistency in data entry and generate errors. Second Method of Manual attendance system 

is signing on a paper instead of marking attendance this leads to many problems such as More 

manpower is required, these attendance systems are manual, there is a chance of forgery (one 

person signing the presence of the other one). Based on this manual attendance system we 

prefer automatic attendance management system using facial recognition. 

                    https://www.irjet.net/archives/V4/i1/IRJET-V4I1286.pdf 

 

 

II. Fingerprint Based Attendance System: 

In this paper proposes fingerprint-based attendance has two electronic capturing methods are           

optical and capacitive. 

• Optical method of fingerprint technology requires the users to place their finger on a glass 

substrate at which point an internal lightening source from the fingerprint device is projected 

onto the finger and image is then captured by a charged -couple device. 

• Capacitive method of fingerprint technology makes fingerprint imaging available to the masses 

by making fingerprint devices less expensive, more reliable and compact in size. The procedure 

of this method, works with the electric field around the fingerprint using a sensor chip an array 

of circuits. 

This fingerprint device consists of different algorithms that are  

• Brunelli used template matching for biometric recognition of human fingerprint. The algorithm 

prepares a set of two marks representing skin and nail for each registered person. To identify the 

unknown person in the image, the algorithm will first detect the skin using template matching 

and then normalize position, scale and thickness of the finger skin and nail. Next for each person 

in the database, the algorithm will place the two masks i.e. finger skin and nail on the position. 

• Kwawaguchi proposed algorithm to detect fingerprint nail of the individual in an intensity image. 

They implemented the separability filter and though transform to measure the fit of pair of 

https://www.irjet.net/archives/V4/i1/IRJET-V4I1286.pdf
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fingers to the image. The algorithm then selects a pair of fingers with the smallest cost from the 

five fingers. 

 This fingerprint device prevents fraud recording of working hours that employees otherwise used 

to do with manual paper attendance system. This system has a reader that scans finger impressions 

of students and determines whether they are identical to the previously stored records. If they 

found identical, the attendance criteria are verified for the students and also improves the 

reliability of attendance. It been developed which can be passed among the students to place their 

finger on the sensor during the lecturer time without the instructor’s intervention. This system 

guarantees a foolproof 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 and also 

twins have identical biometric traits, stolen body parts can be reused, making a fake finger is easy. 

Based on this survey we prefer automated attendance using facial recognition. 

                             http://IJARCCE.com/wpcontent/uploads/2018/05/149.pdf  

 

 

                                          

                                         

 

 

 

                                             

 

 

                                          

 

 

 

 

 

http://ijiet.com/wpcontent/uploads/2018/05/15.pdf
http://ijiet.com/wpcontent/uploads/2018/05/15.pdf
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                                          CHAPTER – 2 

                                  PROBLEM DEFINATION  

  

                       When there are so many students in a school/college, it becomes more and more 

difficult to mark attendance for each student and it is time consuming too. The Existing system 

of any institute is a manual entry for the students. This system faces the issue of wastage of time 

and also becomes complicated when the strength is more than the usual. Here, the attendance is 

being carryout in the hand written registers. It is very tedious job for us to maintain the record of 

the user. Whenever we have to measure the performance of students, finding and calculating the 

average of the attendance of each enrolled student is also a very complicated task for us. The 

human effort is more here. The retrieval of the information is not as easy as the records were 

maintained in the handwritten registers. This existing system requires correct feed on input into 

the respective field. Therefore, we are in a need of an automated system for marking and 

maintaining attendance of the students.  

2.1 Existing System: 

At present attendance, marking involves manual attendance on the paper sheet by professors 

and teachers. But it is very time-consuming process, chance of proxy, and the attendance will 

be carried out in the hand written registers also. It will be tedious job to maintain the record 

for the user. Human effort is more here. The retrieval of information is not as easy as the 

records are maintained in the hand written registers. 

2.2 Drawbacks of Existing System: 

• More manpower is required. 

• It is difficult to maintain database or register in manual systems. 

• Calculations related to attendance or done manually. 

• These attendance systems are manual. 

• There is a chance of forgery (one person signing the presence of the other one) 

2.3 Proposed System: 

To overcome the problems in existing system we propose automated attendance system. In this 

System camera used to capture the face of each student and to store it in the database for their 

attendance. The face of student needs to be captured in such a manner that all the features of the 
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students’ face needs to be detected. Then finally face of the individual student matches with one 

of the faces that are stored in the database then the system will mark as present for the student 

and otherwise mark as absent for the student and at last upload the attendance in the web server 

automatically. 

2.4 Advantages of proposed system: 

• Face Images can be acquired from a long range. 

• It is easy for the lecturer to view the attendance. 

• It Saves Time and Efforts. 

• Removes the risk of Manual Errors. 

• Accurate and Fast Identification. 

• Multiple face recognition. 

• More user friendly. 

• The System is Convenient and secure for user. 
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                                         CHAPTER – 3 

                                     SYSTEM ANALYSIS 

3.1 FEASIBILITY STUDY:  

A feasibility study is a preliminary study undertaken to determine and document a 

project’s viability. The term feasibility study is also used to refer to the resulting document. These 

results of this study are used to make a decision whether to proceed with the project. It is an 

analysis of possible alternative solutions. It, for example, can decide whether an order processing 

be carried out by a new system more efficiently than the previous one. 

 

3.1.1 Economic Feasibility: 

Economic analysis is most frequently used for evaluation of the effectiveness of the 

system. More commonly known as cost/benefit analysis the procedure is to determine the benefit 

and saving that are expected from a system and compare them with costs, decisions is made to 

design and implement the system. This is an important input to the management because very 

often the top management does not like to get confounded by the various technicalities that bound 

to be associated with a project of this kind.  

 

3.1.2 Technical Feasibility: 

Technical feasibility centers on the existing manual system of the test management 

process and to what extent it can support the system. According to feasibility analysis procedure 

the technical feasibility of the system is analyzed and the technical requirements such as software 

facilities, procedure, inputs are identified. It is also one of the important phases of the system 

development activities.  

 

3.1.3 Operational Feasibility: 

People are inherently resistant to change, and computers have been known to facilitate change. It 

is understandable that the introduction of a candidate system requires special effort to educate, 

sell and train the staff on new ways of conducting business. This assessment involves undertaking 

a study to analyze and determine whether—and how well—the organization’s needs can be met 
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by completing the project. Operational feasibility studies also analyze how a project plan satisfies 

the requirements identified in the requirements analysis phase of system development.   

The project is a well-taken step for the safety of an individual its operational feasibility is 

trustworthy and is useful as clearly stated in section 2.4 it has many advantages over the 

predecessor. 

3.2 System Requirement Specifications: 

Software requirement specification is the basic step to develop a software development procedure. 

The SRS mean that translating the client ideas into a formal document before document, before 

moving in depth into design. Thus, the output of the phase is a set of formally specified 

requirements, which hopefully are complete and consistence while input has none of these 

properties. The requirement specification phase terminates with production of the validation 

software requirement specification document. 

 

MATLAB R: 

MATLAB is a high-performance language for technical computing. It integrates computation, 

visualization, and programming in an environment where problems and solutions are expressed 

in familiar mathematical notation. MATLAB R2015a is available by either downloading it from the 

ITS website or acquiring the media from the ITS Help Desk in 108 Allen Hall. 

Installing MATLAB R2015a: 

1. To install MATLAB R2015a, insert the MATLAB flash drive, open the Windows 

folder, and double click on setup. (On some 64-bit computers, you will need to go to 

the bin\win64 folder and run setup from there.) If you downloaded MATLAB 

R2015a from the ITS website, you will need to extract all files from the downloaded 

.zip file before running the setup file. 

2. In the Math Works Installer window, select the radio button next to Use a File 

installation Key. Click Next. 

 

 

 
 

 

 

 

 

 

 



Automated attendance using facial recognition 

 

xvi                    INFORMATION TECHNOLOGY 

 
 

 

 

3. In the License Agreement window, select the Yes radio button next to Do you accept the 

terms of the license agreement. Click Next. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. In the File Installation Key window, click the radio button next to I have the File Installation 

Key for my license and enter the file installation key found in the MATLAB File Installation 

Key text (.txt) file on the flash drive or the file downloaded with the software. Click Next. 

 

 
5. In the Folder Selection window, click Next. 
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6.In the Product Selection window, click Next. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. In the License File window, browse to the flash drive. You should find the license.lic 

file in the same folder where you previously found the file installation key. After selecting 

the license file, click Next. 
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8.In the Installation Options window, choose where you want shortcuts installed and then  

   click Next. 
 

 
9.  In the Confirmation window, click Install. 

 

 

10. You should now see MATLAB R2015a installing. 
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11. In the Product Configuration Notes window, click Next. 

 

 

 

 

 

 

 

 

 

 

 

 
12. In the Product Configuration Notes window, click Next. 
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CHAPTER – 4 

   HARDWARE, SOFTWARE REQUIREMENTS AND 

SPECIFICATIONS 

 
 

 

HARDWARE REQUIREMENTS: 

➢ Processor    :  Intel core i3 

➢ Hard Disk    :  500GB  

➢ RAM     :  8GB 

➢ Camera 

SOFTWARE REQUIREMENTS: 

➢ Operating System : Windows 7/above 

➢ Tools                :              MATLAB R2015 

                                           :               MIT App Inventor 
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                                                         CHAPTER – 5 

 SYSTEM IMPLEMENTATION 

 

 Software Implementation 

 MATLAB is a high-performance language for technical computing. It integrates 

computation, visualization, and programming in an easy-to-use environment where problems and 

solutions are expressed in familiar mathematical notation. MATLAB stands for matrix laboratory, 

and was written originally to provide easy access to matrix software developed by LINPACK 

(linear system package) and EISPACK (Eigen system package) projects. MATLAB is therefore 

built on a foundation of sophisticated matrix software in which the basic element is array that 

does not require pre dimensioning which to solve many technical computing problems, especially 

those with matrix and vector formulations, in a fraction of time. 

          MATLAB features a family of applications specific solutions called toolboxes. 

Very important to most users of MATLAB, toolboxes allow learning and applying specialized 

technology. These are comprehensive collections of MATLAB functions (M-files) that extend 

the MATLAB environment to solve particular classes of problems. Areas in which toolboxes are 

available include signal processing, control system, neural networks, fuzzy logic, wavelets, 

simulation and many others.  

 Typical uses of MATLAB include: Math and computation, Algorithm 

development, Data acquisition, Modeling, simulation, prototyping, Data analysis,  

Exploration, visualization, Scientific and engineering graphics, Application development, 

including graphical user interface building.  

 

Basic Building Blocks of MATLAB: 

The basic building block of MATLAB is MATRIX. The fundamental data type is the 

array. Vectors, scalars, real matrices and complex matrix are handled as specific class of this basic 

data type. The built-in functions are optimized for vector operations. No dimension statements 

are required for vectors or arrays.  
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MATLAB Window 

            The MATLAB works based on five windows: Command window, Workspace window, 

Current directory window, Command history window, Editor Window, Graphics window and 

Online-help window. 

Command Window 

The command window is where the user types MATLAB commands and expressions at 

the prompt (>>) and where the output of those commands is displayed. It is opened when the 

application program is launched.  All commands including user-written programs are typed in 

this window at MATLAB prompt for execution. 

Work Space Window 

MATLAB defines the workspace as the set of variables that the user creates in a work 

session. The workspace browser shows these variables and some information about them. Double 

clicking on a variable in the workspace browser launches the Array Editor, which can be used to 

obtain information. 

Current Directory Window 

The current Directory tab shows the contents of the current directory, whose path is shown 

in the current directory window. For example, in the windows operating system the path might 

be as follows: C:\MATLAB\Work, indicating that directory “work” is a subdirectory of the main 

directory “MATLAB”; which is installed in drive C. Clicking on the arrow in the current directory 

window shows a list of recently used paths. MATLAB uses a search path to find M-files and other 

MATLAB related files. Any file run in MATLAB must reside in the current directory or in a 

directory that is on search path.  

Command History Window 

The Command History Window contains a record of the commands a user has entered in 

the command window, including both current and previous MATLAB sessions. Previously 

entered MATLAB commands can be selected and re-executed from the command history window 

by right clicking on a command or sequence of commands. This is useful to select various options 
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in addition to executing the commands and is useful feature when experimenting with various 

commands in a work session. 

Editor Window 

The MATLAB editor is both a text editor specialized for creating M-files and a graphical 

MATLAB debugger. The editor can appear in a window by itself, or it can be a sub window in 

the desktop. In this window one can write, edit, create and save programs in files called M-files.  

MATLAB editor window has numerous pull-down menus for tasks such as saving, 

viewing, and debugging files. Because it performs some simple checks and also uses color to 

differentiate between various elements of code, this text editor is recommended as the tool of 

choice for writing and editing M-functions. 

Graphics or Figure Window 

The output of all graphic commands typed in the command window is seen in this window. 

Online Help Window 

MATLAB provides online help for all it’s built in functions and programming language 

constructs. The principal way to get help online is to use the MATLAB help browser, opened as 

a separate window either by clicking on the question mark symbol (?) on the desktop toolbar, or 

by typing help browser at the prompt in the command window. The help Browser is a web browser 

integrated into the MATLAB desktop that displays a Hypertext Mark-up Language (HTML) 

documents. The Help Browser consists of two panes, the help navigator pane, used  

to find information, and the display pane, used to view the information. Self-explanatory tabs 

other than navigator pane are used to perform a search. 

MATLAB Files 

MATLAB has three types of files for storing information. They are: M-files and MAT-

files. 

M-Files 

These are standard ASCII text file with ‘m’ extension to the file name and creating own 

matrices using M-files, which are text files containing MATLAB code. MATLAB editor or 

another text editor is used to create a file containing the same statements which are typed at the 

MATLAB command line and save the file under a name that ends in .m. There are two types of 

M-files 
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1. Script Files  

It is an M-file with a set of MATLAB commands in it and is executed by typing name of 

file on the command line. These files work on global variables currently present in that 

environment. 

2. Function Files 

 A function file is also an M-file except that the variables in a function file are all local. 

This type of files begins with a function definition line. 

MAT-Files 

These are binary data files with .mat extension to the file that are created by MATLAB 

when the data is saved. The data written in a special format that only MATLAB can read. These 

are located into MATLAB with ‘load’ command. 

MATLAB System 

The MATLAB system consists of five main parts: 

Development Environment 

           This is the set of tools and facilities that help you use MATLAB functions and files. Many 

of these tools are graphical user interfaces. It includes the MATLAB desktop and Command 

Window, a command history, an editor and debugger, and browsers for viewing help, the 

workspace, files, and the search path. 

The MATLAB Mathematical Function 

This is a vast collection of computational algorithms ranging from elementary functions 

like sum, sine, cosine, and complex arithmetic, to more sophisticated functions like matrix 

inverse, matrix Eigen values, Bessel functions, and fast Fourier transforms.  

The MATLAB Language 

          This is a high-level matrix/array language with control flow statements, functions, data 

structures, input/output, and object-oriented programming features. It allows both "programming 
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in the small" to rapidly create quick and dirty throw-away programs, and "programming in the 

large" to create complete large and complex application programs.  

Graphics 

MATLAB has extensive facilities for displaying vectors and matrices as graphs, as well as 

annotating and printing these graphs. It includes high-level functions for two-dimensional and 

three-dimensional data visualization, image processing, animation, and presentation graphics. It 

also includes low-level functions that allow you to fully customize the appearance of graphics as 

well as to build complete graphical user interfaces on your MATLAB 

 

Retrieving files: 

Syntax:    

filename=uigetfile 

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec) 

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec, DialogTitle)    

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec, DialogTitle, DefaultName)  

[FileName,PathName,FilterIndex]= uigetfile(...,'MultiSelect', selectmode) 

filename = uigetfile displays a modal dialog box that lists files in the current folder and 

enables you to select or enter the name of a file. 

[FileName,PathName,FilterIndex] = uigetfile (FilterSpec) displays only those files with 

extensions that match FilterSpec. 

Ex: [FileName, PathName] = uigetfile ('.avi','Select the MATLAB code file'); 

Reading Image files: 

mmreader class: 

Create multimedia reader object for reading video files. 

Description 

Use mmreader with the read method to read video data from a multimedia file into the 

MATLAB workspace. 

Syntax:  obj = mmreader (filename) 
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   Constructs obj to read video data from the file named filename. The mmreader constructor 

searches for the file on the MATLAB path. 

strcat 

Concatenate strings horizontally 

Syntax: 

combinedStr = strcat(s1, s2, ..., sN)  

Description 

combinedStr = strcat(s1, s2, ..., sN) horizontally concatenates strings in arrays 

s1, s2, ..., sN. Inputs can be combinations of single strings, strings in scalar cells, character 

arrays with the same number of rows, and same-sized cell arrays of strings. If any input is a cell 

array, combinedStr is a cell array of strings. Otherwise, combinedStr is a character array. 

rgb2gray 

Convert RGB image or colormap to grayscale 

Syntax 

I = rgb2gray(RGB) 
newmap = rgb2gray(map) 

 

Description: 

I = rgb2gray(RGB) converts the truecolor image RGB to the grayscale intensity image 

I. rgb2gray converts RGB images to grayscale by eliminating the hue and saturation 

information while retaining the luminance. 

newmap = rgb2gray(map) returns a grayscale color map equivalent to map. 

 

 

The MATLAB Application Program Interface (API) 

This is a library that allows you to write C and FORTRAN programs that interact with 

MATLAB. It includes facilities for calling routines from MATLAB (dynamic linking), calling 

MATLAB as a computational engine, and for reading and writing MAT-files. 
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ALGEBRIC OPERATIONS IN MATLAB 

 Scalar Calculations: 

                  +         Addition        

                  -         Subtraction 

                  *         Multiplication 

                  /         Right division (a/b means a ÷ b) 

                 \         left division (a\b means b ÷ a) 

                 ^         Exponentiation 

           For example                   3*4      executed in 'matlab' gives ans=12 

                    4/5       executed in ‘matlab’ gives ans=0.8                 

MATLAB WORKING ENVIRONMENT 

MATLAB desktop: 

   MATLAB Desktop is the main MATLAB application window. The desktop 

contains five sub windows, the command window, the workspace browser, the current directory 

window, the command history window, and one or more figure windows, which are shown only 

when the user displays a graphic. 

                       The command window is where the user types MATLAB commands and 

expressions at the prompt (>>) and where the output of those commands is displayed. MATLAB 

defines the workspace as the set of variables that the user creates in a work session.  

  The workspace browser shows these variables and some information about them. 

Double clicking on a variable in the workspace browser launches the Array Editor, which can be 

used to obtain information and income instances edit certain properties of the variable. 

 The current directory tab above the workspace tab shows the contents of the current 

directory and its path is given in the current directory window. For example, in the windows 

operating system the path might be as follows: C:\MATLAB\Work, indicating that directory 

“work” is a subdirectory of the main directory “MATLAB”; WHICH IS INSTALLED IN DRIVE 

C. clicking on the arrow in the current directory window shows a list of recently used paths. 

Clicking on the button to the right of the window allows the user to change the current directory. 
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  MATLAB uses a search path to find M-files and other MATLAB related files, 

which are organize in directories in the computer file system. Any file run in MATLAB must 

reside in the current directory or in a directory that is on search path. By default, the files supplied 

with MATLAB and math works toolboxes are included in the search path. The easiest way to 

see which directories is soon the search path, or to add or modify a search path is to select set path 

from the File menu the desktop, and then use the set path dialog box. It is good practice to add 

any commonly used directories to the search path to avoid repeatedly having the change the 

current directory. 

  The Command History Window contains a record of the commands a user has 

entered in the command window, including both current and previous MATLAB sessions. 

Previously entered MATLAB commands can be selected and re-executed from the command 

history window by right clicking on  a command or sequence of commands.  

  This action launches a menu from which to select various options in addition to 

executing the commands. This is useful to select various options in addition to executing the 

commands. This is a useful feature when experimenting with various commands in a work 

session. 

Using the MATLAB Editor to create M-Files: 

          The MATLAB editor is both a text editor specialized for creating M-files and a graphical 

MATLAB debugger. The editor can appear in a window by itself, or it can be a sub window in 

the desktop. M-files are denoted by the extension .m, as in pixelup.m. 

  The MATLAB editor window has numerous pull-down menus for tasks such as saving, 

viewing, and debugging files. Because it performs some simple checks and also uses color to 

differentiate between various elements of code, this text editor is recommended as the tool of 

choice for writing and editing M-functions.  

 To open the editor, type edit at the prompt opens the M-file filename in an editor window, 

ready for editing. As noted earlier, the file must be in the current directory, or in a director-y in 

the search path. 

Getting Help: 
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         The principal way to get help online is to use the MATLAB help browser, opened as a 

separate window either by clicking on the question mark symbol (?) on the desktop toolbar, or by 

typing help browser at the prompt in the command window. The help Browser is a web browser 

integrated into the MATLAB desktop that displays a Hypertext Mark-up Language (HTML) 

documents. The Help Browser consists of two panes, the help navigator pane, used to find 

information, and the display pane, used to view the information. Self-explanatory tabs other than 

navigator pane are used to perform a search. 

Reading Images 

         Images are read into the MATLAB environment using function imread whose syntax is                          

imread(‘filename’)   

Format name Description recognized extension 

TIFF Tagged Image File Format .tif, .tiff 

JPEG Joint Photograph Experts Group .jpg,  .jpeg 

GIF Graphics Interchange Format .gif 

BMP Windows Bitmap .bmp 

PNG Portable Network Graphics .png 

XWD X Window Dump .xwd 

 Here filename is a spring containing the complete of the image file(including any 

applicable extension).For example the command line 

>>  f   = imread (‘8. jpg’); 

Reads the JPEG (above table) image chest ray into image array f. Note the use of single quotes 

(‘) to delimit the string filename. The semicolon at the end of a command line is used by 

MATLAB for suppressing output.  If a semicolon is not included. MATLAB displays the results 

of the operation(s) specified in that line. The prompt symbol (>>) designates the beginning of a 

command line, as it appears in the MATLAB command window. 

         When as in the preceding command line no path is included in filename, imread reads the 

file from the current directory and if that fails it tries to find the file in the MATLAB search path. 

The simplest way to read an image from a specified directory is to include a full or relative path 

to that directory in filename.  



Automated attendance using facial recognition 

 

xxx                    INFORMATION TECHNOLOGY 

 
For example, 

>> f = imread (‘D: \myimages\chestxray.jpg’); 

 Reads the image from a folder called my images on the D: drive, whereas 

>> f = imread (‘. \ my images\chest ray .jpg’); 

         Reads the image from the subdirectory called ‘my images’ of current working directory. 

The current directory window on the MATLAB desktop toolbar displays MATLAB’s current 

working directory and provides a simple, manual way to change it. Above table lists some of the 

most of the popular image/graphics formats supported by imread and imwrite. 

Displaying Images 

         Images are displayed on the MATLAB desktop using function imshow, which has the basic 

syntax is Imshow (f, g) 

         Where f is an image array and g is the number of intensity levels used to display it. If g is 

omitted, it defaults to 256 levels using the syntax is Imshow (f, {low high}) 

         Displays as black all values less than or equal to low and as white all values greater 

than or equal to high. The values in between are displayed as intermediate intensity values using 

the default number of levels. 

5.2 System Design:                                               

 
Once software requirements have been analyzed and specified, software design as the first of 

three technical activities design, code generation and test-that are require to build and software. 

Various stages in design are 

➢ Conceptual design. 

➢ Database design. 

➢ Functional design. 

Conceptual design: 

The conceptual structure of a database is called schema. Schema shows the kind of 

data that exists in a database and how these are logically related to each other. A schema can 

be regarded as a blueprint that portrays, both, kind of data used in building a database and 



Automated attendance using facial recognition 

 

xxxi                    INFORMATION TECHNOLOGY 

 
logical relationship, and must correctly represent their inter -relationships. Schema is 

frequently depicted pictorially via, Data Flow diagram etc. 

        A database management system (DBMS) is computer software designed for the 

purpose of managing databases, a large set of structured data, and run operations on the data 

requested by numerous users. Typical examples of DBMSs include Oracle, DB2, Microsoft 

Access, Microsoft SQL Server, Firebird, PostgreSQL, MySQL, SQLite, FileMaker and Sybase 

Adaptive Server Enterprise. DBMSs are typically used by Database administrators in the 

creation of Database systems. Typical examples of DBMS use include accounting, human 

resources and customer support systems. 

  Originally found only in large companies with the computer hardware needed to 

support large data sets, DBMSs have more recently emerged as a fairly standard part of any 

company back office. 

 UML DIAGRAMS 

  The unified modeling language allows the software engineer to express an analysis model 

using the modeling notation that is governed by a set of syntactic semantic and pragmatic rules. 

 A UML system is represented using five different views that describe the system from 

distinctly different perspective. Each view is defined by a set of diagrams, which is as follows. 

User Model View 

i. This view represents the system from the users perspective. 

ii. The analysis representation describes a usage scenario from the end-users perspective. 

Structural model view 

• In this model, the data and functionality are arrived from inside the system. 

• This model view models the static structures. 

Behavioral Model View 

     It represents the dynamic of behavioral as parts of the system, depicting the interactions 

of collection between various structural elements described in the user model and structural 

model view. 

Implementation Model View 

In this the structural and behavioral aspect of the system are represented and built. 

Environmental Model View 
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In this, the structural and behavioral aspects of the environment in which the system is to be 

implemented are represented. 

UML is specifically constructed through two different domains they are 

• UML Analysis modeling, this focuses on the user model and structural model views of 

the system. 

• UML design modeling, which focuses on the behavioral modeling, implementation 

modeling and environmental model views. 

Use case Diagrams represent the functionality of the system from a user’s point of view. Use 

cases are used during requirements elicitation and analysis to represent the functionality of the 

system. Use cases focus on the behavior of the system from external point of view.  

Actors are external entities that interact with the system. Examples of actors include users like 

administrator, bank customer …etc., or another system like central database. 

• Class diagram:      A class diagram consists of classes, interfaces collaboration’s and 

their relationships. Class diagram address the static design view of a system. 

• Use case diagram:   it shows set of use cases and actors and their relationships. Use case 

diagram address the static design view of a system. 

• Sequence diagram:  It is an interaction diagram that emphasizes the time ordering 

messages. 

 

Class Diagram: 

    A class diagram is graphical presentation of the static view that shows a collection of 

static model elements such as classes, types and their contents and relationships apart from 

interfaces and collaborations also. Class diagram contains class name, class attributes, operations 

or methods. 
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Fig1: Class Diagram 

 

Description: In this class diagram, there classes are present and they are Student, Lecturer, Image 

Data, System the following operations observe compare and Post Attendance. Student the 

following operations observe add and modify. Image Data the following operations observe add 

image, delete image, modify image. Lecturer is used to view the attendance.   

Use Case Diagram: 

A use case diagram shows a set of use cases and actors and their relationships. We apply the use 

case diagram to illustrate the static use case view of a system. For dynamic aspects of systems, 

use case diagram is used to model the behavior of the system, sub-system or classes. Each one 

shows a set of use case, actors and their relationship with role names and an actor is theone plays 

an active role in the system. Typically, an actor represents a role that a human, a hardware device, 

or even another system plays with a system.  
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Description: Here in this use case diagram, the main actors are Admin, Camera, Facial 

Recognition System, Lecturer. Admin can perform the operations like create login and Storing 

the student’s images in Database. Camera operations are Take the input as image. Facial 

Reconiton System operations are compare the image with Database, gives attendace if suitable 

match found, mark as absent if suitable match not found, Upload attendace to server. Lecturer 

operations are login and View the attendance. 

State Activity Diagram: 

          Activity diagram is basically a flowchart to represent the flow from one activity to another 

activity. The activity can be described as operation of the system. The control flow is drawn from 

one operation to another.This flow can be sequetial, branched, or concurrent. Activity diagrams 

deal with all type of flow control by using different elements such as frok,join,etc. 

        The basic purposes of activity diagrams is similar to other four diagrams.it captures the 

dynamic behavior of the system.other four diagrams are used to show message flow from one 

object  to another but activity diagram is used to show message flow from one activity to another. 

Activity is a particular operation of the system.Activity diagrams are not only used for visualizing 

the dynamic nature of  a system, but they are also used to construct the executable system by 

usivg forward and reverse engineering techniques. The only missing thing in the activity diagram 
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is the message part. It does not show any message flow from one activity to another.Activity 

diagram is sometimes considered as the fiowchart.Activity digram consists of Intial state, Action 

box, decision box, Final state. Decision box is a diamond-shaped box in a flowchart that denotes 

a decision to be made. 

 

                                           

        

Description: Here in this state activity diagram, main objects are decision box, this box has 

Answers such a match or not match. Initial state can be declared as initialization of the flowchart. 

Final chart can be declared as end of the flowchart.  

Database Design: 

 A database is a collection of related data, organized on the basis of relationship in the data 

rather than the convenience of storage structures. It enables sharing of data among various 

users as and when required. 
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Relational database:   

A DBMS is a complex set of software programs that controls the organization, storage, 

management, and retrieval of data in a database.  

           A DBMS includes: A modeling language to define the schema of each database hosted 

in the DBMS, according to the DBMS data model.  

➢ The four most common types of organizations are the hierarchical, network, relational and 

object models. Inverted lists and other methods are also used. A given database 

management system may provide one or more of the four models. The optimal structure 

depends on the natural organization of the application's data, and on the application's 

requirements (which include transaction rate (speed), reliability, maintainability, 

scalability, and cost). 

➢ The dominant model in use today is the ad hoc one embedded in SQL, despite the 

objections of purists who believe this model is a corruption of the relational model, since 

it violates several of its fundamental principles for the sake of practicality and 

performance. Many DBMSs also support the Open Database Connectivity API that 

supports a standard way for programmers to access the DBMS. 

➢ Data structures (fields, records, files and objects) optimized to deal with very large amounts of 

data stored on a permanent data storage device (which implies relatively slow access compared to 

volatile main memory). 

➢ A database query language and report writer to allow users to interactively interrogate the 

database, analyze its data and update it according to the users privileges on data.  

➢ It also controls the security of the database. 

➢ Data security prevents unauthorized users from viewing or updating the database. Using 

passwords, users are allowed access to the entire database or subsets of it called sub 

schemas.  

➢ If the DBMS provides a way to interactively enter and update the database, as well as 

interrogate it, this capability allows for managing personal databases. However, it may 

not leave an audit trail of actions or provide the kinds of controls necessary in a multi-user 

organization. These controls are only available when a set of application programs are 

customized for each data entry and updating function. 

➢ A transaction mechanism, that ideally would guarantee the ACID properties, in order to ensure 

data integrity, despite concurrent user accesses (concurrency control), and faults (fault tolerance).  

➢ It also maintains the integrity of the data in the database. 
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➢ The DBMS can maintain the integrity of the database by not allowing more than one user 

to update the same record at the same time. The DBMS can help prevent duplicate records 

via unique index constraints; for example, no two customers with the same customer 

numbers (key fields) can be entered into the database. See ACID properties for more 

information (Redundancy avoidance). 

➢ The DBMS accepts requests for data from the application program and instructs the 

operating system to transfer the appropriate data. When a DBMS is used, information 

systems can be changed much more easily as the organization's information requirements 

change. New categories of data can be added to the database without disruption to the 

existing system. Organizations may use one kind of DBMS for daily transaction 

processing and then move the detail onto another computer that uses another DBMS better 

suited for random inquiries and analysis. Overall systems design decisions are performed 

by data administrators and systems analysts. Detailed database design is performed by 

database administrators. 

➢ Database servers are specially designed computers that hold the actual databases and run 

only the DBMS and related software. Database servers are usually multiprocessor 

computers, with RAID disk arrays used for stable storage. Connected to one or more 

servers via a high-speed channel, hardware database accelerators are also used in large 

volume transaction processing environments. 

SQL SERVER 

SQL SERVER is one of the leading database management systems (DBMS) because it is the 

only database that meets the uncompromising requirements of today’s most demanding 

information systems. SQL SERVER is a truly portable, distributed, and open DBMS that 

delivers unmatched performance, continuous operation and support for every database.SQL 

SERVER RDBMS is high performance fault tolerant DBMS which is specially designed for 

online transactions processing and for handling large database application. 

 

A database in which data is stored in tables allowing the relationship among 

tables and more efficient no redundant data storage and manipulation.   

Table: Table is a fundamental structure of Relational Database Management System. 

Field:  An element of a table that contains a specific item of information such as Account 

Code. It represents a column.   

Record: A collection of data about a particular thing like a book. It represents a row in a table. 
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Functional Design: 

              Input describes the information to be supplied to this function either by the user on 

the screen or from any data store. Processing describes the operation to be carried out by the 

function. The validations necessary are also described at this point. Output describes the 

information obtained from the functions or the action carried out by the function. 

Design Principles: 

    Software design is a both process and a model basic design principle enables the analyst 

to navigate the design process. 

➢ The design process should not suffer from “tunnel vision”. 

➢ The design should be traceable to analysis model. 

➢ The design should “minimize the intellectual distance” between software and problem 

that exists in the real world. 
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CHAPTER – 6 

SYSTEM TESTING 

 

The purpose of testing is to discover errors. Testing is the process of trying to discover 

every conceivable fault or weakness in a work product. Software testing is the process used to 

access the quality of Computer Software. Software testing is an empirical technical conducted to 

provide stakeholders with information about the quality of the product or service under test, with 

respect to the context in which it is intended to operate. This includes the process of executing a 

program or application with the intent of finding a bug. 

             Over its existence, computer software has continued to grow in complexity and size. 

Every software product has a target audience. For example, a video game software has its 

audience completely different from banking software. Therefore, when an organization develops 

or otherwise invests in a software product, it presumably must assess whether the software 

product will be acceptable to its end users, its target audience, its purchasers, and other 

stakeholders. Software testing is the process of attempting to make this assessment. 

6.1 Testing Objectives: 

The main objective of testing is to uncover a host of errors, systematically and with minimum 

effort and time. Stating formally, we can say 

• Testing is a process of executing a program with the intent of finding an error. 

• A successful test is one that uncovers an as yet undiscovered error. 

• A good test case is one that has a high probability of finding error, if it exists. 

• The tests are inadequate to detect possibly present errors. 

 

6.2 Types of Testing: 

• Unit Testing 

• Integration Testing 

• System Testing 
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Unit Testing: 

While coding, the programmer performs some tests on that unit of program to know if it is error 

free. Testing is performed under white-box testing approach. Unit testing helps developers 

decide that individual units of the program are working as per requirement and are error free. 

Conditional Testing: 

Conditional testing focuses on testing each of the conditions on both true and false aspects. And 

all the resulting paths were tested, so that each path that may be generate on particular condition. 

Integration Testing: 

Even if the units of software are working fine individually, there is a need to find out if the units 

if integrated together would also work without errors. For example, argument passing and data 

update etc. 

System Testing: 

The software is compiled as product and then it is tested as a whole. This can be accomplished 

using one or more of the following tests: 

• Functionality testing - Tests all functionalities of the software against the requirement. 

• Performance testing - This test proves how efficient the software is. It tests the 

effectiveness and average time taken by the software to do desired task. Performance 

testing is done by means of load testing and stress testing where the software is put under 

high user and data load under various environment conditions. 

Security & Portability - These tests are done when the software is meant to work on various 

platforms and accessed by number of persons. 
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CHAPTER – 7  

 

                                            SCREENSHOTS  

 

 
 

 In the above figure the images of the persons are stored in traindb. 

 

 
 

Above figure shows the scanning process of a person. 
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Compare the input image and the images stored in traindb. 

 

 
 

 

Above figure shows the scanning of  First person. 
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     Above figure shows the attendance of the first person. 

 

 

 

 

        Above figure shows the input image of the second person. 
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 Compare the input image and the images stored in traindb. 

 

 

     Above figure shows the scanning of second person. 
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     Above figure shows the attendance of the second person. 

 

 

     Above figure shows the scanning of Three persons. 
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Above figure shows the Attendance of the three persons. 

 

CONCLUSION: 

The attendance system using facial recognition is a very effective tool which can be used to great 

extent. The system is portable and can be easily accessed and used on any computer. Using this 

application, proxies are completely avoided with a pure software approach. It will reduce the time 

and effort. Moreover, it will eliminate the tedious work of the teachers for maintaining different 

attendance sheet for different classes and different subjects and finally upload to the webserver 

automatically. 

FUTURE ENHANCEMENT: 

The future work is to eventually improve the recognition rate of algorithms when there are 

unintentional changes in a person. In environments which have low variations, adaption could 

bring very significant improvements to face recognition. Another important aspect where we can 

work towards creating an online data base of the attendance and its automatic updating.  
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PROGRAMME 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. 

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.  

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. 
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PROGRAM SPECIFIC OUTCOMES 

 

Student will be able to  

 

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps-based software solutions to the               

 real-world problems 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

✓  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 
 

 
In this fast life, everyone is in hurry to reach their destinations. In this case waiting for 

the buses is not reliable. People who rely on the transport their major concern is to know 

the real time location of the bus for which they are waiting for and the time it will take 

to reach their bus stop. Current position of the bus is acquired by integrating GPS device 

on the bus and coordinates of the bus are sent by either GPRS service provided by GSM 

networks. GPS device is enabled on the tracking device and this information is sent to 

centralized control unit. By using this application we can easily get the bus in time 

without any rush to our destination. 

. 
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                                                                       CHAPTER 1 

INTRODUCTION 

1.1 PURPOSE 

In the daily operation of college bus transport system, the movement of vehicle is affected by different 

uncertain conditions as the day progresses such as traffic congestion, unexpected delays, Irregular vehicle 

dispatching delays, other incidents. Many students are coming late to college because of not knowing the 

exact location of the college bus. 

1.2 SCOPE 

This project is very use for the students, staff and college management will provide service to them through 

Bus Tracking application. In this application all buses of college will show their exact location i.e. the 

college management, staff and student can track any buses of college at any time. 

Now a day college management should call their drivers to know the bus location but by using this 

application we no need to contact the drivers. 

1.3 OVERVIEW 

This application provides bus provides the list of bus numbers, from that we have select bus number. 

Application shows the current location of the bus  

1.4 EXISTING SYSTEM 

Generally, students/staff cannot know current position of the bus directly. Staff/Students contact to either 

driver or other students who are in the bus to know the current position of the bus. Sometimes even buses 

change and passenger may not know that and will wait the exact bus to come. So, to overcome that problem 

we come up with an android application which can solve the above problems. 

1.5 DISADVANTAGES 

• Student need to contact to either driver or other students who are in the bus to know the current 

position 

1.6 PROPOSED SYSTEM 

In existing system, staff or student should call and interact with a person who is already in the bus to know 

the location of the bus, where as in the proposed system can use an Android application called Bus Tracking 

System to know the location of the bus. In the bus tracking application user need to select details regarding 

their bus in order to fetch its location. The application establishes a communication to GPS device which is 
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already integrated in these buses. The GPS device sends the data to thing speak database. Android 

application retrieves the data from thing speak data base and project location in Google maps with a position 

of our bus. It will update the information automatically or when client gave request. By this we get the exact 

position of a bus with help of Bus Tracking application. Thus no one will be worry about their bus. 

1.7: ADVANTAGES 

• There is no need to call others to know the bus location. 

• It displays the bus location with help of marker. 

• It will be updated continuously 
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CHAPTER 2 

REQUIREMENT ANALYSIS 

2.1 FUNTIONAL REQUIREMENTS 

• Providing Inputs 

• Accessing data from database 

•  Showing the location 

• Updating the bus location 

2.2 NON-FUNCTIONAL REQUIREMENTS 

        A Non-Functional requirement is a requirement that specifies criteria that can be used to judge the 

operation of a system, rather than specific behaviours. Non functional requirements are often called qualities 

of a system and these are as follows: 

 

2.2.1 USABILITY 

The end user can easily navigate the entire system. This application shows current location of the bus with 

help of map. Thus, the access to this system is very easy. 

 

2.2.2 PERFORMANCE 

The Bus Tracking System application take bus number as input and request the database to send the 

regarding bus location. Application shows the current bus location with help of marker in the map and 

location will updated continuously. 

 

2.2.3 SECURITY 

There is not necessary of entering user credentials for accessing the Bus Tracking System application. 

Anyone can access this application. 

 

2.2.4 RELIABILITY 

The application should be available for 24 hours a day; 7 days a week i.e.., There should be continuous 

availability of the system. 

 

2.2.5 SYSTEM MODIFICATIONS 

 The system should be flexible so that only the application developer can do any further modifications. 

Developer can only enhance the application functionalities. 
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2.3 SOFTWARE REQUIREMENTS 

• Tools: MIT App Inventor 

• Database: Thing speak cloud  

• Arduino IDE 

2.4 HARDWARE REQUIREMENTS  

• Ada fruit feather esp8266 Wi-Fi module  

• GPS Module 

• Power bank 

• Micro USB Cable 

• Jumper wires 

• Wi-Fi 
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CHAPTER 3 

DESIGN 

 

3.1 SYSTEM DESIGN 

From a project management point of view, software design is conducted in two steps; 

Preliminary design is concerned with transformation of requirements into data and software architecture. 

Detailed design focuses on refinements to the architectural representation that leads to detailed data structure 

and algorithmic representations of software. 

3.1.1 FUNDAMENTAL CONCEPTS 

• Data abstraction 

• Information hiding 

• Modularity 

• Concurrency 

• Verification 

 

3.2 DETAILED DESIGN 

Detailed design focuses on refinements to the architectural representation that leads to detailed data structure 

and algorithmic representation of software.  

 

3.2.1 LOGICAL DESIGN 

The logical design of an information system is analogous to an engineering blue print or conceptual view of 

an automobile, it shows the major features and how they are related to one another. 

 

3.2.2 INPUT DESIGN 

The input design is the bridge between users and the information system. It specifies the manner in which 

data enters the system for processing. It can ensure the reliability of the system and produce reports from 

accurate data or it may result in output of error information. 

 

 

3.2.3 OUTPUT DESIGN 

Each and every activity in this work is result oriented. The most important feature of information system for 

users is the output. Thus, the following points are considered during output design. 

• What information to be present? 

• Whether to display or print the information? 
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• How to arrange the information in an acceptable format? 

• How the status has to be maintained each and every time? 

• How to distribute the outputs to the recipients? 

 

3.2.4 DATA DESIGN 

Data design is the first of the three design activities that are conducted during software engineering. The 

impact of data structure on program structure and procedural complexity causes data design to have a 

profound influence on software quality. 

 

3.2.5 UNIFIED MODELLING LANGUAGE (UML) 

UML stands for Unified Modelling Language. UML is a standardized general-purpose modelling 

language in the field of object-oriented software engineering. The standard is managed, and was created by, 

the Object Management Group. 

The goal is for UML to become a common language for creating models of object-oriented computer 

software. In its current form UML is comprised of two major components: A Meta-model and a notation. In 

the future, some form of method or process may also be added to; or associated with, UML. 

The Unified Modelling Language is a standard language for specifying. Visualization, Constructing 

and documenting the artefacts of software system, as well as for business modelling and non-software 

systems. 

The UML represents a collection of best engineering practices that have proven successful in the 

modelling 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. 

 

3.3 UML DIAGRAMS 

 The UML consists of a number of graphical elements that combine to form diagram. Because it is a 

language the UML has need for combining those elements. The purpose of the diagram is to present multiple 

views of a system and this set of multiple views is called a model. It is important to note that a UML model 

describes what system is supposed to do. 

• Class Diagram 

• Use case diagram 

• Sequence diagram 

• Collaboration diagram 

• Activity diagram 

• State chart diagram 
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• Deployment diagram 

 

3.3.1 CLASS DIAGRAM: 

Class diagram is also considered as the foundation for component and deployment diagrams. Class 

diagrams are not only used to visualize the static view of the system but they are also used to construct the 

executable code for forward and reverse engineering of any system. 

 

Figure 3.3.1 Class Diagram
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3.3.2 USE CASE DIAGRAM 

The purpose of this diagram is to demonstrate how students/staff will interact with 

application and map out the basic functionality of the system. Below is a list of the 

elements that you will see in the diagram on the next page as well what is included in the 

use case templates that follow. 

 

Figure 3.3.2 Use Case Diagram 
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3.3.3 SEQUENCE DIAGRAM 

Sequence diagram is the most common kind of interaction diagram, which focuses on 

the message interchange between a numbers of lifelines. Sequence diagram describes an 

interaction by focusing on the sequence of messages that are exchanged, along with their 

corresponding occurrence specifications on the lifelines.  

 

 

 

 

Figure 3.3.3 Sequence Diagram 
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3.3.4 COLLABORATION DIAGRAM 

A collaboration diagram, also called a communication diagram or interaction diagram, is 

an illustration of the relationships and interactions among software objects in the Unified 

Modelling Language (UML). The concept is more than a decade old although it has been 

refined as modelling paradigms have evolved. 

 

Figure 3.3.4 Collaboration Diagram 
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3.3.5 STATE CHART DIAGRAM 

State chart diagram is one of the five UML diagrams used to model the dynamic nature of 

a system. They define different states of an object during its lifetime and these states are 

changed by events. State chart diagram describes the flow of control from one state to 

another state. States are defined as a condition in which an object exists and it changes 

when some event is triggered. The most important purpose of State chart diagram is to 

model lifetime of an object from creation to termination. 

          

Figure 3.3.5 State Chart Diagram 

 



GUDLAVALLERU ENGINEERING COLLEGE  12 
 

 

 

3.3.6 ACTIVITY DIAGRAM 

Activity diagram is another important diagram in UML to describe the dynamic 

aspects of the system. Activity diagram is basically a flowchart to represent the flow 

from one activity to another activity. The activity can be described as an operation of the 

system. 

The basic purposes of activity diagrams are similar to other four diagrams. It 

captures the dynamic behaviour of the system. Other four diagrams are used to show the 

message flow from one object to another but activity diagram is used to show message 

flow from one activity to another. 

 

Figure 3.3.6 Activity Diagram 
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3.3.7 DEPLOYMENT DIAGRAM 

Deployment diagram represents the deployment view of a system. It is related to the 

component diagram because the components are deployed using the deployment 

diagrams. A deployment diagram consists of nodes. Nodes are nothing but physical 

hardware used to deploy the application. 

Deployment diagrams are useful for system engineers. An efficient deployment diagram 

is very important as it controls the following parameters − 

• Performance 

• Scalability 

• Maintainability 

• Portability 
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Figure 3.3.7 Deployment Diagram 

 

3.4 DATA FLOW DIAGRAM 

A data-flow diagram (DFD) is a way of representing a flow of a data of a process or a 

system. The DFD also provides information about the outputs and inputs of each entity 

and the process itself. A data-flow diagram has no control flow; there are no decision 

rules and no loops. Specific operations based on the data can be represented by 

a flowchart.  

There are several notations for displaying data-flow diagrams. The notation presented 

above was described in 1979 by Tom DeMarco as part of Structured Analysis. 

For each data flow, at least one of the endpoints (source and / or destination) must exist in 

a process. The refined representation of a process can be done in another data-flow 

diagram, which subdivides this process into sub-processes. 

There are two levels of DFD: 

• 0-Level DFD 

• 1-Level DFD 

 

0-Level DFD: 

                    

                               Figure 3.4 Level 0 DFD 

https://en.wikipedia.org/wiki/Process
https://en.wikipedia.org/wiki/Flowchart


GUDLAVALLERU ENGINEERING COLLEGE  15 
 

 

 

1-Level DFD: 

As described previously, context diagrams (level 0 DFDs) are diagrams where the whole 

system is represented as a single process. A level 1 DFD notates each of the main sub-

processes that together form the complete system. We can think of a level 1 DFD as an 

“exploded view” of the context diagram. 

 

 

Figure 3.4 Level 1 DFD 
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CHAPTER 4 

IMPLEMENTATION 

4.1 Hardware requirements 

4.1.1 ADAFRUIT FEATHER ESP8266 

`  NodeMCU is an open source LUA based firmware developed for ESP8266 Wi-Fi 

chip. By exploring functionality with ESP8266 chip, NodeMCU firmware comes with 

ESP8266 Development board/kit i.e. NodeMCU Development board. Since NodeMCU is 

open source platform, their hardware design is open for edit/modify/build. NodeMCU 

Dev Kit/board consists of ESP8266 Wi-Fi enabled chip. The ESP8266 is a low-cost Wi-

Fi chip developed by Express if Systems with TCP/IP protocol.  

NodeMCU Development board is featured with Wi-Fi capability, analogue pin, 

digital pins and serial communication protocols. 

 

 

Figure 4.1.1  ADAFRUIT (ESP 8266) 
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ESP8266 is a system on a chip (SoC) design with components like the processor 

chip. The processor has around 16 GPIO lines, some of which are used internally to 

interface with other components of the SoC, like flash memory. 

Since several lines are used internally within the ESP8266 SoC, we have about 11 

GPIO pins remaining for GPIO purpose. Now again 2 pins out of 11 are generally 

reserved for RX and TX in order to communicate with a host PC from which compiled 

object code is downloaded. Hence finally, this leaves just 9 general purpose I/O pins i.e. 

D0 to D8. RX, TX, SD2, SD3 pins are not mostly used as GPIOs since they are used for 

other internal process. But we can try with SD3 (D12) pin which mostly like to respond 

for GPIO/PWM/interrupt like functions. D0/GPIO16 pin can be only used as GPIO read/ 

write, no special functions are supported on it. 

4.1.2  GPS MODULE: 

GPS Module  which can be used as a standalone or A-GPS (Assisted Global positioning 

System) receiver. As a wide range of application can be integrated in GPS Module, all 

functional component of GPS Module are described in great detail 

 

Figure 4.1.2  GPS Module 

 

4.2 SOFTWARE REQUIREMENTS 

4.2.1 ARDUNIO SOFTWARE (IDE): 

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 
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functions and a series of menus. It connects to the Arduino hardware to upload programs 

and to carry out communication between them. The software and step-by-step directions 

for its installation is available at http://arduino.cc/en/Main/Software 

 

Figure 4.2.1 IDE WINDOW 

4.2.2 THING SPEAK CLOUD  

ThingSpeak is an open-source Internet of Things (IoT) application and API to store 

and retrieve data from things using the HTTP and MQTT protocol over the Internet or 

via a Local Area Network. ThingSpeak enables the creation of sensor logging 

applications, location tracking applications, and a social network of things with status 

updates

                                        

Figure 4.2.2.1 Thing speak cloud  

https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Internet_of_Things
https://en.wikipedia.org/wiki/API
https://en.wikipedia.org/wiki/HTTP
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4.2.3 MIT APP INVENTOR: 

It allows newcomers to computer programming to create software applications for the 

Android operating system (OS). It uses a graphical interface, very similar to Scratch and 

the Star Logo TNG user interface, which allows users to drag-and-drop visual objects to 

create an application that can run on Android devices. In creating App Inventor, Google 

drew upon significant prior research in educational computing, as well as work done 

within Google on online development environments. 

Our application is developed with this inventor. In below we have application interface 

created with help of several tools. 

 

INTERFACE CREATION 

Interface of application is created by using built-in extension as shown in below 

 

Figure 4.2.3.1 Interface creation 

BACK END CREATION: 

We develop the application backend by adding the blocks from the built-in block menu 

and add the blocks to the viewers screen like below. 
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Figure 4.2.3.2 Back End Creation 
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CHAPTER 5 

TESTING 

5.1 INTRODUCTION 

After finishing the development of any computer-based system the next complicated 

time-consuming process is system testing. During the time of testing only the 

development company can know that, how far the user requirements have been meet out 

and so on. 

5.2 TESTING TECHNIQUE 

Software testing is a critical element software quality assurance. This testing also called a 

Glass Box Testing. In this testing, by knowing the specified function that a product can 

be designed to perform that the task can be conducted that demonstrates each function is 

fully operation at the same time searching for errors in each function. It is a test case 

design that uses control structure of the procedural design to derive test case. Basis path 

testing is a white box testing. Basis Path Testing. 

• Flow Graph Notation 

• Cyclomatic Complexity 

• Deriving Test Cases 

• Graph Matrices 

• Control Software Testing 

• Condition Testing 

• Data Flow Testing 

• Loop Testing 

The ultimate review of specifications, designing and coding. 

5.2.1 Test Case Design: Any engineering product can be tested in one of two ways. 

5.2.1.1 WHITE BOX TESTING 

 This test focuses on the program control structure. Test are derived to ensure that 

all the statements in the program have been executed at least once during testing and that 

the all logical conditions have been exercised. 
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5.2.1.2 BLACK BOX TESTING 

 In this testing by knowing the internal operation of a product, tests can be 

conducted to ensure that “all gears mesh” that is the internal operation performs 

according to specification and all internal components have been adequately exercised. It 

fundamentally focuses on the functional requirements of the software. The steps involved 

in the black box testing case designs are: 

• Graph Based testing methods 

• Equivalence portioning 

• Boundary value Analysis 

• Comparison testing & Test results 

5.3.3 UNIT TESTING 

  GPS module while executing code in AdafruitEsp8266 

 

Figure 5.3.3.1 GPS Working Module 

 After executing code in Arduino IDE, output in serial monitor is as follows: 
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Figure 5.3.3.2 Arduino Output 

 Based on result obtained from Adafruit, the output in application is as follows: 

Onclicking the “9227” number  in the bus numbers list, the location in the map is 

changes according to the coordinates of the bus location.

 

 

Figure 5.3.3.3 Screenshots 
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5.3.4 INTEGRATION TESTING    

 We have made our integration testing in Thing Speak Cloud and the generated 

output is as follows: 

 

Figure 5.3.4 Flow Diagram 

TEST CASES 

• If test scenarios were all about, “What we are going to test” on the AUT – the test 

cases are all about “How we are going to test a requirement”. 

• The input to create a test case document is FRD, Test scenarios created in the 

earlier step and any other reference documents if present. 

• The test cases documentation is an important deliverable by the QA team and is 

shared to BA, PM and other teams when done for their feedback 

• Work is divided among the team members and each member is going to be 

responsible for creating test cases for a certain module or a part of a certain 

module. 
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Test 

Case Id 

Test Case 

Name 

Test Steps 
Risk 

Test 

Priority Step Expected Actual 

01 
 Adafruit 

working 

Supply 

power  to 

Adafruit  

via USB 

LED on 

Adafruit 

blinks 

LED on 

Adafruit 

blinks 

low Medium 

02 

Adafruit  

not working 

Supply 

power  to 

Adafruit  

via USB 

No output No output Medium High 

 

 

03 

GPS 

working 

Connect 

GPS to 

Adafruit 

and power 

supply 

 

LED blinks 

and supplies 

power to 

switch 

 

LED blinks 

and supplies 

power to 

switch 

 

 

Medium 

 

 

Medium 

04 
GPS not 

working 

Connect 

GPS to 

Adafruit 

and power 

supply 

No output No output Medium High 

05 

 

 

Bus 

Tracking 

Application

working 

Opening 

without 

errors 

Tracking 

bus location 

Tracking bus 

location 
Low Medium 

06 
Application 

not working 

Without 

errors 
No output No output Low Medium 
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Table 1.0 Test cases 

 

CHAPTER 6 

SCREENSHOTS 

6.1. First Screen 

Whenever we open our application it appears as follows, and after few seconds it will 

redirect to second screen. 

 

Figure 6.1.1 Screenshots 

 

6.1 Second Screen  

When we click on bus service button in the second screen it will redirect to Select 

your place page which consist of initial position of buses. From those we have to 

select the option. After selecting the option, it shows the bus numbers page which 

contain bus numbers regarding buses. 
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Figure 6.1.2 Screenshots 

After selecting the place in the above page, the screen is appearing as follows 

 

Figure 6.1.3 Screenshots 

Map will redirect to bus location whenever we click on the bus number of our bus. 
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CHAPTER 7 

CONCLUSION AND FUTURE SCOPE 

7.1 CONCLUSION 

 At the completion of this project we come to know that this system is useful for a 

student / staff who wants to know the location of the bus. Anyone can access the 

application without login. By using this application, we can get the exact bus location. 

7.2 FUTURE SCOPE 

 In this application we are extending the updates which are related to interface of 

application and some other functionality. 
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ABSTRACT 
 

                     
                              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.  

This project represents the implementation and design function of a Manhole Monitoring 

System for IoT applications. The vital considerations of this design are low cost, low maintenance, 

fast deployment, and high number of sensors, long life-time and high quality of service. The proposed 

model provides a system of monitoring the water level and presence of harmful gases inside a manhole 

and to check whether a manhole lid is open. It produces a caution to the bystanders in that 

circumstance, alarms the authority about the system state. Consequently, the concerned authority 

members can take appropriate measures to keep up the manhole. This framework lessens the passing 

danger of manual cleaners who clean the manhole and furthermore benefits people in general. This 

system can improve overall quality of the surroundings.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



                                                   MANHOLE MONITORING SYSTEM IN METROPOLITAN CITIES USING IOT  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              5                                                 

 

 

INDEX 
 CONTENTS PAGE No. 

1. INTRODUCTION 7 

        1.1 Problem statement                                                          7 

        1.2 Purpose                                                                             7 

        1.3 Scope                                                                            8 

        1.4 Overview                                                                           8 

2. SYSTEM ANALYSIS                                                                            9 

        2.1 Existing system                                                                9 

        2.2 Limitations of existing System                                                                                                                         10 

        2.3 Proposed System                                                              10 

        2.4 Advantages of proposed system                                     10 

        2.5 Literature survey                                                            11 

        2.7 Feasibility study                                                              12 

        2.8 System requirements specification 13 

3. SYSTEM DESIGN                                                                               14 

        3.1 UML diagrams 16 

4. SYSTEM IMPLEMENTATION                                                          18 

        4.1 Software implementation 18 

        4.2 Module description 20 

5. SYSTEM ARCHITECTURE                                                        45 

        5.1 Data Flow Diagram (DFD) 45 

6. SYSTEM TESTING                                                        46 

        6.1 Introduction 

       6.2 Screenshots of testcases                                                                          

46 

50 

 CONCLUSION 54 

 BIBLIOGRAPHY 55 

 PROJECT WORK MAPPING WITH PROGRAM OUTCOMES 56 

  



                                                   MANHOLE MONITORING SYSTEM IN METROPOLITAN CITIES USING IOT  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              6                                                 

 

 

LIST OF FIGURES 

 

    

 

FIGURE NO TITLE PAGE NO 

2.1.1 Example of conventional manhole lock 9 

3.1.1 Use case diagram 16 

3.1.2 Activity diagram 17 

4.2.1(a) Arduino UNO 22 

4.2.1(b) Pin configurations of Arduino UNO  23 

4.2.2(a) MQ135 Sensor 27 

4.2.2(b) Pin configurations of MQ135 Sensor 28 

4.2.3 GSM Network 29 

4.2.4(a) Wi-Fi module ESP8266 37 

4.2.4(b) Serial asynchronous communication 39 

4.2.5 P-N junction diode biasing 41 

4.2.6 Buzzer 42 

4.2.7(a) Ultrasonic Sensor 43 

4.2.7(b) Principle of ultrasonic sensor module 43 

5.1 Architectural diagram of manhole 

monitoring system 

45 

6.1.1 Testing methodologies 47 

6.2.1 Experimental setup 50 

6.2.2 Messages received if threshold values 

are exceeded 

50 

6.2.3 Entering email to sign in ThingSpeak 51 

6.2.4 Entering password to sign in 

ThingSpeak 

51 

             6.2.5 Creating channel and required fields 52 

             6.2.6 Created channels 52 

             6.2.7 Graphical representation using 

ThingSpeak 

53 



                                                   MANHOLE MONITORING SYSTEM IN METROPOLITAN CITIES USING IOT  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              7                                                 

 

 

CHAPTER-1 

INTRODUCTION 

 
   A smart city is the future goal to provide clean and better amenities for the society. Smart 

underground infrastructure is an important feature to be considered while implementing a smart city. 

Manhole system monitoring plays a vital role in keeping the city clean and healthy.  

               In developing countries, manholes are not monitored properly. These unsupervised manholes 

can prove themselves to be a threat to lives in various ways. Since manual monitoring is incompetent, 

this leads to slow handling of problems in manhole and consumes more time to solve.  There should 

be a facility which would be there in Municipal Corporation (managing station) that the officials come 

to know immediately after blocking of drainage in which area and the exact place where it is blocked 

and it also informs if the manhole lid is open. This project presents an intelligent automatic manhole 

monitoring system which detects harmful chemicals and toxic gases inside the manhole, absence of 

the lid of the manhole and generates an alarm to the passersby in that situation, alerts the authority 

about the system state. The system can improve overall quality of the surroundings. Hence, the 

concerned authorities can take proper measures to maintain the manhole. This system reduces the death 

risk of manual scavengers who clean the manhole and also benefits the public. The system has been 

implemented in an academic environment to carry out the automated monitoring of a manhole to 

evaluate the proposed features. 

1.1 PROBLEM STATEMENT 

Most of the cities adopted the manholes system and it is the duty of managing station 

(Municipal Corporation) to maintain cleanliness of the cities. If the manhole maintenance is not proper 

the pure water gets contaminate with drainage water and infectious diseases may get spread. The 

drainage gets blocked and overflowed during rainy season, it will create problem for routine life such 

as traffic may get jammed, the environment becomes dirty, and totally it upsets the public. Every year 

a lot of people die because of open manhole and lethal gas (eg: CO) inside the manhole. 

1.2 PURPOSE 

  Most of the man-holes are opened. Because of the opened man-holes, there are chances of 

occurrence of accidents in the road and even aid in overflow. The main purpose of this project work 

is to design an effective accident avoid system by preventing open man-hole in major cities. To 

mitigate all the issues, this system using a wireless sensor network, consisting of sensor nodes. 
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1.3 SCOPE  

  This project is mainly used in developing countries like India, Bangladesh etc., where manholes 

are not monitored properly.  

1.4 OVERVIEW 

  The manhole system is an important component of urban infrastructure. It is considered to be 

city’s lifeline. Most management on underground drainage is manual therefore it is not efficient to 

have clean and also working underground system in such big cities, it is difficult for the government 

personnel to locate the exact manhole which is facing the problem. Therefore, it is essential to develop 

a system which can handle manhole without human intervention. This project describes various 

functions used for maintenance and monitoring of manhole system. It provides a system which is able 

to monitor the water level, atmospheric temperature, water flow and toxic gasses. If manhole gets 

blocked and water overflows it can be identified by the sensor system. And that sensor sends 

information via the SMS to the corresponding managing station. 
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CHAPTER-2 

SYSTEM ANALYSIS 

System Analysis is the process of analyzing a system with the potential goal of improving or 

modifying the system. Analysis is breaking down the problem into smaller elements for study and 

ultimately providing better solution. During the process of system development analysis is an 

important aspect. This involves gathering and interpreting facts, diagnosing the problem and using the 

information to recommended improvements to the system. Ultimately, the goal is to give a 

computerized solution. 

2.1 EXISTING SYSTEM:  

2.1.1 The conventional manhole locks: 

To protect the manhole and prevent it from being opened by a manhole cover hook, 

conventionally, people like to use the manhole cover lock. 

 

 

Fig: 2.1.1 Example of conventional manhole lock 

 

2.1.2 Through an Email: 

This system monitors temperature, release of toxic gases, blockages, and overflow and manhole 

lid position. Maximum levels are set and sensors keep monitoring. As the levels reach a maximum set 

point the sensors detect and send the signal to controller, where it commands the IoT network to 

generate alerts to the municipal corporation through an “email”. 
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2.2 LIMITATIONS OF EXISTING SYSTEMS: 

Here problem is that it is hard for the manhole O&M agency to manage so many manhole keys, 

sometimes the worker out there may just forget which key to open the manhole, and increases the job 

difficulties. Another problem is that it may make the road surface uneven with the additional key 

structure on the manhole. 

The municipal corporation authority needs access to the internet to receive an email. No 

guarantee the mail will be read until the authority member logs on and checks their email. 

2.3 PROPOSED SYSTEM: 

The smart drainage system will have: 

 Gas sensor MQ135 which is capable of detecting harmful gases such as carbon monoxide, 

methane. A red light will be turned on inside the manhole, so sweepers or cleaners can be sure 

that whether they are safe or not to clean the manhole and an SMS will be sent to authority. 

 Detects whether the lid is opened and an SMS will be sent if it is opened. 

 An ultrasonic sensor to detect the motion of an object when the lid is opened and an alarm is 

generated if the lid is opened. 

 If there are any cases of water overflow, an SMS will be sent to authority. 

 City corporation authority will monitor this information in their mobile application ThingSpeak 

(It is a third party mobile application). 

2.4 ADVANTAGES OF PROPOSED SYSTEM: 

 This is an effective accident avoid system by preventing open man-hole in major cities.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.   
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2.5 LITERATURE SURVEY: 

2.5.1 An IoT Based Proposed System for Monitoring Manhole in Context of 

Bangladesh: 

Authors: Prof. Saadnoor Salehin, Anika Ibnat, Syeda Sabrina Akter. 

Description: This paper presents an intelligent automatic manhole monitoring system which detects 

harmful chemicals and toxic gases inside the manhole, absence of the lid of the manhole and generates 

an alarm to the passersby in that situation, alerts the authority about the system state. 

https://ieeexplore.ieee.org/document/8628091 

2.5.2 Monitoring Smart City Applications Based on IOT  

Authors: Prof. S.A.Shaikh, Suvarna.A. 

Description: The Smart city is the development goal to monitor the quality of resource in the city 

to improve good management and faster development of the city required necessity is to upgrade 

healthy and safe cities that delivering real time services and latest facility to implement the concept of 

smart city use IoT concept by which easy wireless communication is possible. The system consist of 

sensors, collect different types of data from sensors and transfer to the device controller. The acquired 

output from the controller is sent to the control room through the E- mail and also display on the 

personal computer. 

https://www.ijariit.com/manuscripts/v4i1/V4I1-1207.pdf 

2.5.3 Explosion Detection and Drainage Monitoring by Automation System 

Authors: Dhanalakshmi.G , Akila.S , Francisca Little Flower.M 

Description: The traditional Drainage Monitoring System failed to acknowledge in the field of 

alerting the people about the gas explosion, increase in the water level and the opened lid. Therefore, 

we have used the IoT technology to make Drainage Monitoring System in a highly automative by 

using sensor for detecting and sending alert messages to the authorities, storing the data in the cloud 

and displaying the details in the web browser. Thus, the proposed system helps in predicting the 

dangerous situations in Drainage system. 

http://www.ijircce.com/upload/2018/february/22_4_Explosion.pdf 

 

 

 

 

https://ieeexplore.ieee.org/document/8628091
https://www.ijariit.com/manuscripts/v4i1/V4I1-1207.pdf
http://www.ijircce.com/upload/2018/february/22_4_Explosion.pdf
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2.6 FEASIBILITY STUDY: 

The Feasibility of the project is analyzed in this phase and is put forth with a general plan for 

the project and some cost estimates. During system analysis the feasibility study of the project is to be 

carried out. This is ensuring that the proposed system is not a burden to users. For feasibility analysis, 

some understanding of the major requirements for the system is essential. Three considerations 

involved in the feasibility analysis are: 

 Economic Feasibility 

 Technical Feasibility 

 Social Feasibility 

Economic Feasibility: 

This study is carried out to check the economic impact that system will have on the users. The 

amount of fund that the company can pour into the research and development of the system is limited. 

The expenditures must be justified. 

Thus, the developed system as well within the budget and this was achieved because most of 

the technologies used are freely available.   

Technical Feasibility: 

This assessment is based on an outline design of system requirements. This model replaces lot 

of paper work and it can be used very efficiently as it is having a friendly user interface. Loss of data 

can also be reduced in this model whereas the loss of data is more in the work done on paper. 

Social Feasibility: 

The aspect of this study is to check the level of acceptance of the system by the user. This 

includes the process of training the user to use the system efficiently. The user must not feel threatened 

by the system, instead must accept it as a necessity. The level of acceptance by the users solely depends 

on the methods that are employed to educate the user about the system and make him familiar with it, 

as he is the final user of the system.   
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2.7 SYSTEM REQUIREMENTS SPECIFICATION: 

SOFTWARE REQUIREMENTS: 

 Operating System- Arduino IDE 1.8.5, Windows7 or above 

 Programming Language- Embedded C 

 Web Browser 

 ThingSpeak 

HARDWARE REQUIREMENTS: 

 MQ-135 

 Ultrasonic sensor 

 GSM module 

 Arduino Uno 

 Connecting wires 

 Buzzer 

 LED light 

 Button 
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CHAPTER-3 

 SYSTEM DESIGN 

               System design is the process of defining the architecture, components, modules, interfaces, 

and data for a system to satisfy specified requirements. 

UML DIAGRAMS: 

The unified modeling language allows the software engineer to express an analysis model using 

the modeling notation that is governed by a set of syntactic semantic and pragmatic rules. A UML 

system is represented using five different views that describe the system from distinctly different 

perspective. Each view is defined by a set of diagrams, which is as follows. 

User Model View: 

 This view represents the system from the user’s perspective. 

 The analysis representation describes a usage scenario from the end-users perspective. 

Structural model view: 

 In this model, the data and functionality are arrived from inside the system. 

 This model view models the static structures. 
 

Behavioral Model View: 

It represents the dynamic of behavioral as parts of the system, depicting the interactions     of 

collection between various structural elements described in the user model and structural model view. 

Implementation Model View: 

             In these the structural and behavioral aspects of the system are represented and built. 

 Environmental Model View: 

 In this, the structural and behavioral aspects of the environment in which the system is to be 

implemented are represented. 

UML is specifically constructed through two different domains they are 

 UML Analysis modeling, which focuses on the user model and structural model views of the 

system. 

 UML design modeling, which focuses on the behavioral modeling, implementation modeling 

and environmental model views. 
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Use case Diagrams represent the functionality of the system from a user’s point of view. Use cases are 

used during requirements elicitation and analysis to represent the functionality of the system. Use cases 

focus on the behavior of the system from external point of view.  

Actors are external entities that interact with the system. Examples of actors include users like 

administrator, bank customer etc., or another system like central database. 

 Class diagram:  A class diagram consists of classes, interfaces collaboration’s and their 

relationships. Class diagram address the static design view of a system. 

 Object diagram:  It shows set of objects and their relationships. It represents static instances 

found in class. These diagrams address the static design view of a system. 

 Use case diagram:  It shows set of use cases and actors and their relationships. Use case 

diagram address the static design view of a system. 

 Sequence diagram:  It is an interaction diagram that emphasizes the time ordering messages. 

 Collaboration diagram:  It emphasizes the structural organization of objects that sends and 

receives messages. 

 Activity diagram: It is a special kind of State chart diagram that shows the flow from activity-

activity within a system. It addresses the dynamic view of system.   

GOALS OF UML: 

 The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modelling language so that they can develop 

and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts.                                                                    

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modelling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, patterns and 

components. 

7. Integrate best practices.                                                                                  
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3.1 UML DIAGRAMS: 

USE CASE DIAGRAM: 

               Use case diagram is a type of behavioral diagram defined by and created from use case 

analysis. The main purpose of a use case diagram is to show what system functions are performed for 

which actor. Roles of the actors in the system can be depicted. 

 

 
Fig: 3.1.1 Use case diagram of manhole monitoring system 
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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 modelling language, activity 

diagrams can be used to describe the business and operational step-by-step workflows of components 

in a system. An activity diagram shows the overall flow of control. 

 

 
 

 

Fig: 3.1.2 Activity diagram of manhole monitoring system  
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CHAPTER-4 

SYSTEM IMPLEMENTATION 

 

4.1 SOFTWARE INSTALLATION PROCESS: 

 Arduino microcontrollers come in a variety of types. The most common is the Arduino UNO, 

but there are specialized variations. Before you begin building, do a little research to figure out which 

version will be the most appropriate for your project. 

Download the Arduino Software (IDE): 

Get the latest version from the download page. 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.When the download 

finishes, proceed with the installation and please allow the driver   Installation process when you get 

a warning from the operating system. 
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Choose the components to install: 

 

 

                                
 
 

Choose the installation directory (we suggest to keep the default one) 

 STEP 1: 

To begin, you'll need to install the Arduino Programmer, the integrated development environment 

(IDE). 

STEP 2: 

Connect your Arduino to the USB port of your computer. This may require a specific  USB cable. 

Every Arduino has a different virtual serial-port address, so you’ll need to reconfigure the port if you're 

using different Arduinos. 

STEP 3: 

 Set the board type and the serial port in the Arduino Programmer. 

STEP 4:  

Test the microcontroller by using one of the preloaded programs, called sketches, in the Arduino 

Programmer. Open one of the example sketches, and press the upload button to    

load it. The Arduino should begin responding to the program: If you've set it to blink an LED light, for 

example, the light should start blinking. 

STEP 5:  

To upload new code to the Arduino, either you'll need to have access to code you can paste into the 

programmer, or you'll have to write it yourself, using the Arduino programming language to create 

your own sketch. An Arduino sketch usually has five parts: a header describing the sketch and its 

author, a section defining variables, a setup routine that sets the initial conditions of variables and runs 

http://arduino.cc/en/main/software
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preliminary code, loop routine which is where you add the main code that will execute repeatedly until 

you stop running the sketch and a section where you can list other functions that activate during the 

setup and loop routines. All sketches must include the setup and loop routines. 

STEP 6: 

Once you've uploaded the new sketch to your Arduino, disconnect it from your computer and integrate 

it into your project as directed. 

4.2 MODULES DESCRIPTION: 

4.2.1 Arduino 

Arduino is open source physical processing which is based on a microcontroller board and an 

incorporated development environment for the board to be programmed. Arduino gains a few inputs, 

for example, switches or sensors and control a few multiple outputs, for example, lights, engine and 

others. Arduino program can run on Windows, Macintosh and Linux operating systems (OS) opposite 

to most microcontrollers’ frameworks which run only on Windows. Arduino programming is easy to 

learn and apply to beginners and amateurs. Arduino is an instrument used to build a better version of 

a computer which can control, interact and sense more than a normal desktop computer. It's an open-

source physical processing stage focused around a straightforward microcontroller board, and an 

environment for composing programs for the board.  

Arduino can be utilized to create interactive items, taking inputs from a diverse collection of 

switches or sensors, and controlling an assortment of lights, engines, and other physical outputs. 

Arduino activities can be remaining solitary, or they can be associated with programs running on your 

machine (e.g. Flash, Processing and Maxmsp.) The board can be amassed by hand or bought 

preassembled. The open-source IDE can be downloaded free of charge. Focused around the Processing 

media programming environment, the Arduino programming language is an execution of Wiring, a 

comparative physical computing platform.  
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Why choosing Arduino 

There are numerous different microcontrollers and microcontroller platforms accessible for 

physical computing. Parallax Basic Stamp, Netmedia's BX-24, Phidgets, MIT's Handyboard, and 

numerous others offer comparative usefulness. These apparatuses take the chaotic subtle elements of 

microcontroller programming and wrap it up in a simple to-utilize bundle. Arduino additionally 

rearranges the methodology of working with microcontrollers moreover it offers some advantages for 

instructors, students, and intrigued individuals: 

• Inexpensive - Arduino boards are moderately cheap compared with other microcontroller boards. 

The cheapest version of the Arduino module can be amassed by hand, and even the preassembled 

Arduino modules cost short of what $50. 

• Cross-platform - The Arduino programming runs multiple operating systems Windows, Macintosh 

OSX, and Linux working frameworks. So we conclude that Arduino has an advantage as most 

microcontroller frameworks are constrained to Windows. 

• Straightforward, clear programming method - The Arduino programming environment is easy to 

use for novices, yet sufficiently versatile for cutting edge customers to adventure as well. For 

educators, it’s favorably engaged around the Processing programming environment, so understudies 

finding ways to understand how to program in that environment will be familiar with the nature of 

arduino. 

• Open source and extensible programming- The Arduino program language is available as open 

source, available for development by experienced engineers. The lingo can be reached out through 

C++ libraries, and people expecting to understand the specific purposes of different interests can make 

the leap from Arduino to the AVR C programming language on which it is based. Basically, you can 

incorporate AVR-C code clearly into your Arduino programs. 

• Open source and extensible hardware - The Arduino is concentrated around Atmel's Atmega8 and 

Atmega168 microcontrollers. The plans for the modules are circulated under a Creative Commons 

license, so experienced circuit designers can make their own particular interpretation of the module, 

extending it and improving it, slightly inexperienced customers can build the breadboard variation of 

the module remembering the finished objective to perceive how it capacities and save money. 

Arduino UNO: 

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital 

input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal 

oscillator, a USB connection, a power jack, an ICSP header, and a reset  button. It contains everything 
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needed to support the microcontroller; simply connect it to a computer with a USB cable or power it 

with an AC-to-DC adapter or battery to get started. The Uno differs from all preceding boards in that 

it does not use the FTDI USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed 

as a USB-to-serial converter. "Uno" means one in Italian and is named to mark the upcoming release 

of Arduino 1.0. The Uno and version 1.0 will be the reference versions of Arduino, moving forward. 

The Uno is the latest in a series of USB Arduino boards, and the reference model for the Arduino 

platform. 

 
                                         Fig: 4.2.1(a) Arduino UNO 

Technical specifications of Arduino: 

 16 MHz 

 Microcontroller: ATmega328 

 Operating Voltage: 5V 

 Input Voltage (recommended): 7-12V 

 Input Voltage (limits): 6-20V 

 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 of which 0.5 KB used by 
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 bootloader 

 SRAM 2 KB  

 EEPROM 1 KB  

 Clock Speed 

 

 

                                    Fig: 4.2.1(b) Pin configurations of Arduino UNO 

                      

POWER  

The Arduino Uno can be powered via the USB connection or with an external power supply. 

The power source is selected automatically.  

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. 

The adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. 

Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.  

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, 

the 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the 

voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts.  

The power pins are as follows:  

• VIN- The input voltage to the Arduino board when it's using an external power source (as opposed       

to 5 volts from the USB connection or other regulated power source). You can supply voltage through 

this pin or if supplying voltage via the power jack, access it through this pin.  
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• 5V- The regulated power supply used to power the microcontroller and other components on the 

board. This can come either from VIN via an on-board regulator, or be supplied by USB or another 

regulated 5V supply.  

• 3V3- A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.  

• GND- Ground pins. 

MEMORY: 

The Atmega328 has 32 KB of flash memory for storing code (of which 0.5 KB is used for the 

bootloader).It has also 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the 

EEPROM library). 

INPUT/OUTPUT 

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(), 

digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a 

maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In 

addition, some pins have specialized functions:  

• Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins are 

connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.  

• External Interrupts: 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. See the attachInterrupt() function for details.  

• PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.  

• SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, which, 

although provided by the underlying hardware, is not currently included in the Arduino language.  

• LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the LED 

is on, when the pin is LOW, it's off. The Uno has 6 analog inputs, each of which provide 10 bits of 

resolution (i.e. 1024 different values). By default they measure from ground to 5 volts, though is it 

possible to change the upper end of their range using the AREF pin and the analogReference() function. 

Additionally, some pins have specialized functionality. 

• I 2C: 4 (SDA) and 5 (SCL). Support I2C (TWI) communication using the Wire library. There are a 

couple of other pins on the board. 

• AREF: Reference voltage for the analog inputs. Used with analogReference().  

• Reset: Bring this line LOW to reset the microcontroller. Typically used to add a reset button to 

shields   which block the one on the board. 
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COMMUNICATION: 

The Arduino Uno has a number of facilities for communicating with a computer, another 

Arduino, or other microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, 

which is available on digital pins 0 (RX) and 1 (TX). An ATmega8U2 on the board channels this serial 

communication over USB and appears as a virtual com port to software on the computer. The '8U2 

firmware uses the standard USB COM drivers, and no external driver is needed. However, on 

Windows, an *.inf file is required.  

The Arduino software includes a serial monitor which allows simple textual data to be sent to 

and from the Arduino board. The RX and TX LEDs on the board will flash when data is being 

transmitted via the USB-to serial chip and USB connection to the computer (but not for serial 

communication on pins 0 and 1).  

A Software Serial library allows for serial communication on any of the Uno's digital pins.  

The ATmega328 also support I2C (TWI) and SPI communication. The Arduino software 

includes a Wire library to simplify use of the I2C bus; see the documentation for details. To use the 

SPI communication, please see the ATmega328 datasheet. 

 Programming  

The Arduino Uno can be programmed with the Arduino software. The ATmega328 on the 

Arduino Uno comes preburned with a bootloader that allows you to upload new code to it without the 

use of an external hardware programmer. It communicates using the original STK500 protocol 

(reference, C header files). You can also bypass the bootloader and program the microcontroller 

through the ICSP (In Circuit Serial Programming) header; see these instructions for details. The 

ATmega16U2 (or 8U2 in the rev1 and rev2 boards) firmware source code is available.  

The ATmega16U2/8U2 is loaded with a DFU bootloader, which can be activated by:  On Rev1 

boards: connecting the solder jumper on the back of the board (near the map of Italy) and then resetting 

the 8U2. 10 On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground, 

making it easier to put into DFU mode.  You can then use Atmel's FLIP software (Windows) or the 

DFU programmer (Mac OS X and Linux) to load a new firmware. Or you can use the ISP header with 

an external programmer (overwriting the DFU bootloader). See this user-contributed tutorial for more 

information.  
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Automatic (Software) Reset  

 Rather than requiring a physical press of the reset button before an upload, the Arduino Uno 

is designed in a way that allows it to be reset by software running on a connected computer. One of 

the hardware flow control lines (DTR) of theATmega8U2/16U2 is connected to the reset line of the 

ATmega328 via a 100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops 

long enough to reset the chip. The Arduino software uses this capability to allow you to upload code 

by simply pressing the upload button in the Arduino environment. This means that the bootloader can 

have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload. 

This setup has other implications.  

When the Uno is connected to either a computer running Mac OS X or Linux, it resets each 

time a connection is made to it from software (via USB). For the following half-second or so, the 

bootloader is running on the Uno. While it is programmed to ignore malformed data (i.e. anything 

besides an upload of new code), it will intercept the first few bytes of data sent to the board after a 

connection is opened. If a sketch running on the board receives one-time configuration or other data 

when it first starts, make sure that the software with which it communicates waits a second after 

opening the connection and before sending this data.  

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of 

the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to 

disable the auto-reset by connecting a 110 ohm resistor from 5V to the reset line. 

USB Overcurrent Protection  

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from shorts 

and overcurrent. Although most computers provide their own internal protection, the fuse provides an 

extra layer of protection. If more than 500 mA is applied to the USB port, the fuse will automatically 

break the connection until the short or overload is removed.  

Physical Characteristics  

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the 

USB connector and power jack extending beyond the former dimension. Four screw holes allow the 

board to be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil 

(0.16"), not an even multiple of the 100 mil spacing of the other pins. 
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4.2.2 MQ135 Sensor 

 The material of MQ135 is SnO2, it is a special material: when exposed to the clean air, it is 

hardly being conducted, however, when put it in an environment with combustible gas, it has a pretty 

performance of conductivity. Just make a simple electronic circuit, convert the change of conductivity 

to a correspond output signal. MQ135 gas sensor is sensitive to Ammonia, Sulphide, Benzene steam, 

smoke and other harmful gases. Used for family, surrounding environment noxious gas detection 

device, apply to ammonia, aromatics, sulphur, benzene vapour, and other harmful gases/smoke, gas 

detection, tested concentration range: 10 to 1000ppm. In normal environment, environment which 

don’t have detected gas, set senor’s output voltage as reference voltage, analog output voltage will be 

about 1V, when sensor detect gas, harmful gas’s concentration increases 20ppm per voltage increase 

0.1V. 

 

                                  Fig: 4.2.2(a) MQ135 sensor 

Technical Data 

 Input voltage: DC 5V. 

 Current: 150mA. 

 Digital Output: TTL 0 is 0.1V and TTL 1 is 5V. 

 Analog Output: 0.1 to 0.3V (it seems that there’s almost no pollution), when harmful gas’ 

concentration reach max, analog output will become 4V. 
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 Tip: MQ5 sensor module needs about 20s to preheat, measuring data will be stable in this 

way. By this way, sensor module will heat, because there’s a heating wire in it, however, if 

it’s getting too hot it must have problem in your circuit.  

 Pin Configuration:  

 

                  Fig: 4.2.2(b) Pin configurations of MQ135 sensor 

 Vcc: Used to power the sensor, generally the operating voltage is +5V. 

 Ground: Used to connect the module to system ground. 

 Digital Out: You can also use this sensor to get digital output from this pin, by setting a 

threshold value using the potentiometer. 

 Analog Out: This pin outputs 0-5V analog voltage based on the intensity of the gas. 

4.2.3 GSM  

GSM (Global System for Mobile communications) is a cellular network, which means that 

mobile phones connect to it by searching for cells in the immediate vicinity. GSM networks operate in 

four different frequency ranges. Most GSM networks operate in the 900 MHz or 1800 MHz bands. 

Some countries in the Americas use the 850 MHz and 1900 MHz bands because the 900 and 1800 

MHz frequency bands were already allocated. 

GSM-900 uses 890–915 MHz to send information from the mobile station to the base station 

(uplink) and 935–960 MHz for the other direction (downlink), providing 124 RF channels (channel  
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numbers 1 to 124) spaced at 200 kHz. Duplex spacing of 45 MHz is used. In some countries the GSM-

900 band has been extended to cover a larger frequency range. This 'extended GSM', E-GSM, uses 

880–915 MHz (uplink) and 925–960 MHz (downlink), adding 50 channels (channel numbers 975 to 

1023 and 0) to the original GSM-900 band. Time division multiplexing is used to allow eight full-rate 

or sixteen half-rate speech channels per radio frequency channel. There are eight radio timeslots 

(giving eight burst periods) grouped into what is called a TDMA frame. Half rate channels use alternate 

frames in the same timeslot. The channel data rate is 270.833 kbit/s, and the frame duration is 

4.615 ms. 

GSM Advantages: 

GSM also pioneered a low-cost, to the network carrier, alternative to voice calls, the Short 

message service (SMS also called "text messaging") which is now supported on other mobile standards 

as well. Another advantage is that the standard includes one worldwide Emergency telephone number, 

112. This makes it easier for international travelers to connect to emergency services without knowing 

the local emergency number. 

The GSM Network: 

GSM provides recommendations, not requirements. The GSM specifications define the 

functions and interface requirements in detail but do not address the hardware. The GSM network is 

divided into three major systems: the switching system (SS), the base station system (BSS), and the 

operation and support system (OSS).  

 

                                                 Fig: 4.2.3 GSM Network 
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The Switching System: 

The switching system (SS) is responsible for performing call processing and subscriber-related 

functions.  

The switching system includes the following functional units.  

 Home location register (HLR): The HLR is a database used for storage and management of 

subscriptions. The HLR is considered the most important database, as it stores permanent data 

about subscribers, including a subscriber's service profile, location information, and activity 

status. When an individual buys a subscription from one of the PCS operators, he or she is 

registered in the HLR of that operator.  

 Mobile services switching center (MSC): The MSC performs the telephony switching 

functions of the system. It controls calls to and from other telephone and data systems. It also 

performs such functions as toll ticketing, network interfacing, common channel signaling, 

and others.  

 Visitor location register (VLR): The VLR is a database that contains temporary information 

about subscribers that is needed by the MSC in order to service visiting subscribers. The VLR 

is always integrated with the MSC. When a mobile station roams into a new MSC area, the 

VLR connected to that MSC will request data about the mobile station from the HLR. Later, 

if the mobile station makes a call, the VLR will have the information needed for call setup 

without having to interrogate the HLR each time.  

 Authentication center (AUC): A unit called the AUC provides authentication and 

encryption parameters that verify the user's identity and ensure the confidentiality of each 

call. The AUC protects network operators from different types of fraud found in today's 

cellular world.  

 Equipment identity register (EIR): The EIR is a database that contains information about 

the identity of mobile equipment that prevents calls from stolen, unauthorized, or defective 

mobile stations. The AUC and EIR are implemented as stand-alone nodes or as a combined 

AUC/EIR node. 

The Base Station System (BSS): 

All radio-related functions are performed in the BSS, which consists of base station controllers (BSCs) 

and the base transceiver stations (BTSs).  

 BSC:  The BSC provides all the control functions and physical links between the MSC and 

BTS. It is a high-capacity switch that provides functions such as handover, cell configuration 
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data, and control of radio frequency (RF) power levels in base transceiver stations. A number 

of BSCs are served by an MSC.  

 BTS:  The BTS handles the radio interface to the mobile station. The BTS is the radio 

equipment (transceivers and antennas) needed to service each cell in the network. A group of 

BTSs are controlled by a BSC. 

The Operation and Support System 

The operations and maintenance center (OMC) is connected to all equipment in the switching 

system and to the BSC. The implementation of OMC is called the operation and support system (OSS). 

The OSS is the functional entity from which the network operator monitors and controls the system. 

The purpose of OSS is to offer the customer cost-effective support for centralized, regional and local 

operational and maintenance activities that are required for a GSM network. An important function of 

OSS is to provide a network overview and support the maintenance activities of different operation 

and maintenance organizations. 

Additional Functional Elements 

 Message center (MXE):  The MXE is a node that provides integrated voice, fax, and data 

messaging. Specifically, the MXE handles short message service, cell broadcast, voice mail, 

fax mail, e-mail, and notification.  

 Mobile service node (MSN):  The MSN is the node that handles the mobile intelligent 

network (IN) services.  

 Gateway mobile services switching center (GMSC):  A gateway is a node used to 

interconnect two networks. The gateway is often implemented in an MSC. The MSC is then 

referred to as the GMSC.  

 GSM inter-working unit (GIWU):  The GIWU consists of both hardware and software that 

provides an interface to various networks for data communications. Through the GIWU, users 

can alternate between speech and data during the same call. The GIWU hardware equipment 

is physically located at the MSC/VLR.  

GSM Network Areas: 

The GSM network is made up of geographic areas. These areas include cells, location areas (LAs), 

MSC/VLR service areas, and public land mobile network (PLMN) areas: 
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Location Areas: 

The cell is the area given radio coverage by one base transceiver station. The GSM network 

identifies each cell via the cell global identity (CGI) number assigned to each cell. The location area 

is a group of cells. It is the area in which the subscriber is paged. Each LA is served by one or more 

base station controllers, yet only by a single MSC Each LA is assigned a location area identity (LAI) 

number.  

MSC/VLR service areas:  

An MSC/VLR service area represents the part of the GSM network that is covered by one MSC 

and which is reachable, as it is registered in the VLR of the MSC. 

PLMN service areas: 

The PLMN service area is an area served by one network operator. 

GSM Specifications: 

    Specifications for different personal communication services (PCS) systems vary among the 

different PCS networks. Listed below is a description of the specifications and characteristics for GSM.  

 Frequency band:  The frequency range specified for GSM is 1,850 to 1,990 MHz (mobile 

station to base station).  

 Duplex distance:  The duplex distance is 80 MHz. Duplex distance is the distance between 

the uplink and downlink frequencies. A channel has two frequencies, 80 MHz apart.  

 Channel separation: The separation between adjacent carrier frequencies. In GSM, this is 

200 kHz.  

 Modulation:  Modulation is the process of sending a signal by changing the characteristics of 

a carrier frequency. This is done in GSM via Gaussian minimum shift keying (GMSK).  

 Transmission rate:  GSM is a digital system with an over-the-air bit rate of 270 kbps.  

 Access method: GSM utilizes the time division multiple access (TDMA) concept. TDMA is a 

technique in which several different calls may share the same carrier. Each call is assigned a 

particular time slot.  

 Speech coder:  GSM uses linear predictive coding (LPC). The purpose of LPC is to reduce the 

bit rate. The LPC provides parameters for a filter that mimics the vocal tract. The signal passes 

through this filter, leaving behind a residual signal. Speech is encoded at 13 kbps.  
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GSM Subscriber Services: 

Dual-tone multifrequency (DTMF):  DTMF is a tone signaling scheme often used for various control 

purposes via the telephone network, such as remote control of an answering machine. GSM supports 

full-originating DTMF.  

Facsimile group III—GSM supports CCITT Group 3 facsimile. As standard fax machines are 

designed to be connected to a telephone using analog signals, a special fax converter connected to the 

exchange is used in the GSM system. This enables a GSM–connected fax to communicate with any 

analog fax in the network.  

Short message services:  A convenient facility of the GSM network is the short message service. A 

message consisting of a maximum of 160 alphanumeric characters can be sent to or from a mobile 

station. This service can be viewed as an advanced form of alphanumeric paging with a number of 

advantages. If the subscriber's mobile unit is powered off or has left the coverage area, the message is 

stored and offered back to the subscriber when the mobile is powered on or has reentered the coverage 

area of the network. This function ensures that the message will be received.  

Cell broadcast:  A variation of the short message service is the cell broadcast facility. A message of 

a maximum of 93 characters can be broadcast to all mobile subscribers in a certain geographic area. 

Typical applications include traffic congestion warnings and reports on accidents.  

Voice mail:  This service is actually an answering machine within the network, which is controlled by 

the subscriber. Calls can be forwarded to the subscriber's voice-mail box and the subscriber checks for 

messages via a personal security code.  

Fax mail:  With this service, the subscriber can receive fax messages at any fax machine. The messages 

are stored in a service center from which they can be retrieved by the subscriber via a personal security 

code to the desired fax number. 

Supplementary Services: 

GSM supports a comprehensive set of supplementary services that can complement and support both 

telephony and data services.  

 Call forwarding:  This service gives the subscriber the ability to forward incoming calls to 

another number if the called mobile unit is not reachable, if it is busy, if there is no reply, or if 

call forwarding is allowed unconditionally.  

 Barring of outgoing calls:  This service makes it possible for a mobile subscriber to prevent all 

outgoing calls.  
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 Barring of incoming calls:  This function allows the subscriber to prevent incoming calls. The 

following two conditions for incoming call barring exist: baring of all incoming calls and barring 

of incoming calls when roaming outside the home PLMN.  

 Advice of charge (AoC):  The AoC service provides the mobile subscriber with an estimate of 

the call charges. There are two types of AoC information: one that provides the subscriber with 

an estimate of the bill and one that can be used for immediate charging purposes. AoC for data 

calls is provided on the basis of time measurements.  

 Call hold:  This service enables the subscriber to interrupt an ongoing call and then subsequently 

reestablish the call. The call hold service is only applicable to normal telephony.  

 Call waiting:  This service enables the mobile subscriber to be notified of an incoming call during 

a conversation. The subscriber can answer, reject, or ignore the incoming call. Call waiting is 

applicable to all GSM telecommunications services using a circuit-switched connection.  

 Multiparty service:  The multiparty service enables a mobile subscriber to establish a multiparty 

conversation—that is, a simultaneous conversation between three and six subscribers. This 

service is only applicable to normal telephony.  

 Calling line identification presentation/restriction:  These services supply the called party with 

the integrated services digital network (ISDN) number of the calling party. The restriction service 

enables the calling party to restrict the presentation. The restriction overrides the presentation.  

 Closed user groups (CUGs):  CUGs are generally comparable to a PBX. They are a group of 

subscribers who are capable of only calling themselves and certain numbers. 

Main AT commands: 

 "AT command set for GSM Mobile Equipment” describes the Main AT commands to 

communicate via a serial interface with the GSM subsystem of the phone.  

AT commands are instructions used to control a modem. AT is the abbreviation of Attention. 

Every command line starts with "AT" or "at". That's why modem commands are called AT commands. 

Many of the commands that are used to control wired dial-up modems, such as ATD (Dial), ATA 

(Answer), ATH (Hook control) and ATO (Return to online data state), are also supported by 

GSM/GPRS modems and mobile phones. Besides this common AT command set, GSM/GPRS 

modems and mobile phones support an AT command set that is specific to the GSM technology, which 

includes SMS-related commands like AT+CMGS (Send SMS message), AT+CMSS (Send SMS 

message from storage), AT+CMGL (List SMS messages) and AT+CMGR (Read SMS messages). 
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Note that the starting "AT" is the prefix that informs the modem about the start of a command 

line. It is not part of the AT command name. For example, D is the actual AT command name in ATD 

and +CMGS is the actual AT command name in AT+CMGS. However, some books and web sites use 

them interchangeably as the name of an AT command 

Here are some of the tasks that can be done using AT commands with a GSM/GPRS modem or mobile 

phone: 

 Get basic information about the mobile phone or GSM/GPRS modem. For example, name of 

manufacturer (AT+CGMI), model number (AT+CGMM), IMEI number (International Mobile 

Equipment Identity) (AT+CGSN) and software version (AT+CGMR). 

 Get basic information about the subscriber. For example, MSISDN (AT+CNUM) and IMSI 

number (International Mobile Subscriber Identity) (AT+CIMI). 

 Get the current status of the mobile phone or GSM/GPRS modem. For example, mobile phone 

activity status (AT+CPAS), mobile network registration status (AT+CREG), radio signal 

strength (AT+CSQ), battery charge level and battery charging status (AT+CBC). 

 Establish a data connection or voice connection to a remote modem (ATD, ATA, etc). 

 Send and receive fax (ATD, ATA, AT+F*). 

 Send (AT+CMGS, AT+CMSS), read (AT+CMGR, AT+CMGL), write (AT+CMGW) or 

delete (AT+CMGD) SMS messages and obtain notifications of newly received SMS messages 

(AT+CNMI). 

 Read (AT+CPBR), write (AT+CPBW) or search (AT+CPBF) phonebook entries. 

 Perform security-related tasks, such as opening or closing facility locks (AT+CLCK), checking 

whether a facility is locked (AT+CLCK) and changing passwords (AT+CPWD). 

(Facility lock examples: SIM lock [a password must be given to the SIM card every time the 

mobile phone is switched on] and PH-SIM lock [a certain SIM card is associated with the 

mobile phone. To use other SIM cards with the mobile phone, a password must be entered.]) 

 Control the presentation of result codes / error messages of AT commands. For example, you 

can control whether to enable certain error messages (AT+CMEE) and whether error messages 

should be displayed in numeric format or verbose format (AT+CMEE=1 or AT+CMEE=2). 

 Get or change the configurations of the mobile phone or GSM/GPRS modem. For example, 

change the GSM network (AT+COPS), bearer service type (AT+CBST), radio link protocol 

parameters (AT+CRLP), SMS center address (AT+CSCA) and storage of SMS messages 

(AT+CPMS). 
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 Save and restore configurations of the mobile phone or GSM/GPRS modem. For example, save 

(AT+CSAS) and restore (AT+CRES) settings related to SMS messaging such as the SMS 

center address. 

4.2.4 WIFI MODULE (ESP8266) 

 ESP8266 was designed by the Chinese company Espressif Systems for uses in Internet 

of Things (IoT) systems. ESP8266 is a complete Wi-Fi system on chip that incorporates a 32-bit 

processor, some RAM and depending on the vendor between 512KB and 4MB of flash memory. This 

allows the chip to either function as a wireless adapter that can extend other systems with WiFi 

functionality, or as a standalone unit that can by itself execute simple applications.  

Depending on the specific module variant (ESP-1 to ESP-12 at the time of this thesis) between 

0 and 7 General Purpose Input/Output (GPIO) pins are available, in addition to Rx and Tx pins of the 

UART, making the module very suitable for IoT applications. The Software Development Kit (SDK) 

provided by Espressif contains a lightweight implementation of a TCP/IP control stack (lwIP) for WiFi 

communication.  

The modules houses libraries for optional services such as Dynamic Host Configuration 

Protocol (DHCP), Domain Name System (DNS), JavaScript, Object Notation (JSON) and Secure 

Socket Layer (SSL) libraries for Application Level programming. It incorporates 802.11 MAC 

extensions such as 802.11b/g/n/d/e/h/i/k/r that manage signal transmission, encapsulation, encryption, 

collision management and roaming functionality. The chip generally comes as part of a module, 

soldered to a Printed Circuit Board (PCB), however it is possible to purchase only the chip itself in 

order to create a truly custom module. The module variants currently available on the market may 

include an antenna (PCB or ceramic) or a U-FL connector, a hardware component for serial 

communication and a myriad of other auxiliary components such as resistors, capacitors and LEDs. 

Overview and Specification  

The module comes in many different variations (ESP-01 to ESP-12), along with non-Espressif 

vendors such as Olimex and NodeMCU. The main differences between these modules are size and 

additional components of the PCB, with some having an inbuilt PCB antenna and up to 7 GPIO pins, 

while others provide no easy access to GPIO and no antenna, but at a lower cost and module 

dimensions. The processor inside the module is a low power, 80MHz, 32bit Tensilica Xtensa LX. It is 

classified as a DPU, which is Tensilicas own type of CPU combining the strengths of a traditional 

CPU and a DSP to achieve better performance for data-intensive tasks.  
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Multiple compilation tools exist for this processor with the ESP community even attempting to 

design their own version of gcc compiler to achieve more efficient code density and better 

performance. The amount of programmable memory varies depending on the module manufacturer, 

but generally ESPs come with either 512KB, 1MB, 2MB or 4MB of flash memory. ESP8266 is 

interrupt driven, with a relatively simple OS and three levels of task priority, meaning that only three 

user tasks that can respond to interrupts can be defined. A function user_init() configures the module 

once it’s provided with power, and can be used to schedule the next task, or define a fully event-driven 

configuration. 

 

                   Fig: 4.2.4(a) WIFI module ESP8266 

The module used in this thesis is an Olimex MOD-WIFI-ESP8266-DEV with all of the basic 

components of ESP8266, a PCB antenna, crystal and an easily accessed UART with support for SPI 

and I2C, 2Mbytes of flash, but more importantly for this thesis it has all the available chip pins mapped 

out for easier access. 

Power Supply and Consumption  

Being a Wi-Fi SoC, this chip requires a fair amount of power to operate its transceiver. It has 

incorporated some impressive power management features, including highly integrated components 

that allow for greater optimization and increased efficiency. All this makes ESP8266 one of the least 

power-hungry chips in the Wi-Fi IC industry! Unfortunately its levels of demand are still higher than 

of those based on wireless technologies such as Bluetooth, or ZigBee. The official ESP8266 datasheet 

states this regarding current draw: 
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However this is just the power consumption of the ESP8266EX chip, the entire module, featuring 

additional hardware such as LEDs, crystals, capacitors and registers revealed that actual consumption 

of the MOD-WiFi-ESP8266-DEV varied greatly from this table. The approximate idle (while ready to 

receive packets) current of the module was measured to be 70mA, with somewhat higher when 

receiving packets in 802.11n mode. Transmission drew 80mA current. 

The module was also prone to high current spikes in the range of 300mA at unpredictable points 

in time, often causing a full module restart. This problem does seem to have been dealt with in most 

recent SDK, however most manufacturers still choose to add additional capacitances parallel to power 

supply in order to prevent such instances from occurring. The ESP8266 can operate in a total of 3 

power saving modes all of which sacrifice a portion of functionality to achieve lower power 

consumption. These modes are:  Light Sleep, Modem Sleep, Deep Sleep. The Light and Modem modes 

are so called Wi-Fi sleep modes. They are designed to be used when the module is in STA mode, 

meaning it does not have to actively send beacons to announce its presence and verify clients’ statuses. 

   The Light Sleep Wi-Fi mode is to be used when the module needs to maintain WLAN 

connection without actively transmitting or receiving data, allowing the CPU to operate at a lower 

voltage (or be suspended altogether) and turning off the Wi-Fi modem between AP status beacons. 

This would allow the module to save power while still answer to beacons, effectively maintaining the 

wireless connection. In this mode a DTIM3 setup at the AP, with 300ms sleep and 3ms wake cycle 

can, according to the datasheet, lower power consumption to 0.9mA [15]. Modem Sleep is used when 

the CPU needs to be active. In this mode the Wi-Fi modem is turned off between the AP status beacons, 

maintaining the connection at minimal cost while allowing the CPU to perform without interference. 

 A similar DTIM3 setup as in previous example leaves the current consumption at 15mA [15]. 

The Deep Sleep turns of all functionality (CPU and Wi-Fi modem), while maintaining only the RTC 

clock, allowing the module to be woken up by a timed interrupt. When waking up, the module performs 

a complete reset, meaning all RAM data is erased (although there is limited space in RTC memory 
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block that does not get erased) and the Wi-Fi connection needs to be re-established. Espress if claims 

a 300s sleep and 1s wake cycle (claimed as enough to connect to AP) results in average consumption 

of less than 1mA [15]. Important to note is that Wi-Fi sleep-modes described above may not always 

be true. 

 In test conducted in this thesis they only seemed to lower the power consumption to 20-50mA 

in Light Sleep and 40mA in Modem Sleep. Although conventional Deep Sleep resulted in an average 

of 10uA, there were instances when the deep-sleep sequence seemed to execute in an incorrect manner, 

leaving the power consumption at standby levels (~80mA). This issue has been known to Espress if 

that has promised to address it in future releases of the SDK. It should also be noted that the module 

is specified for voltages between 1.7V and 3.6V, meaning it can be powered by two AA alkaline 

batteries placed in series (achieving 3V). However the ESP will not work with a Lithium Ion (or LiPo) 

based batteries without additional power regulating circuits. 

Serial Communication  

ESP8266 has multiple peripherals through which it can interface with other modules in a classic 

embedded fashion. In this section only the setup of the communication link will be presented, since 

the exact flow of bits to achieve such communication was handled automatically by the module and is 

therefore deemed of no immediate interest for this thesis. In this case classical UART was used to 

decode output and encoding data to be sent to the sensor. Similarly EM50 data logger has an UART 

of its own and can do the same thing on its end. Serial asynchronous communication does not require 

a common clock, however in order for the data to be processed correctly and at right intervals a 

common baud rate (can be viewed as symbols per second) needs to be set for both devices. The baud-

rates supported by ESPs UART component range from 9600 to 921600bps, while the EM50 is 

configured for 9600bps as default. 

 

                                      Fig: 4.2.4(b) Serial asynchronous communication 
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4.2.5 LED (LIGHT EMITTING DIODE) 

A light-emitting diode (LED) is a semiconductor diode that emits light when an electrical 

current is applied in the forward direction of the device, as in the simple LED circuit.  The effect is a 

form of electroluminescence where incoherent and narrow-spectrum light is emitted from the p-n 

junction. 

LEDs are widely used as indicator lights on electronic devices and increasingly in higher power 

applications such as flashlights and area lighting. An LED is usually a small area (less than 1 mm2) 

light source, often with optics added to the chip to shape its radiation pattern and assist in reflection .  

The color of the emitted light depends on the composition and condition of the semi conducting 

material used, and can be infrared, visible, or ultraviolet. Besides lighting, interesting applications 

include using UV-LEDs for sterilization of water and disinfection of devices, and as a grow light to 

enhance photosynthesis in plants.                                                    

Basic principle: 

Like a normal diode, the LED consists of a chip of semi conducting material impregnated, or 

doped, with impurities to create a p-n junction. As in other diodes, current flows easily from the p-

side, or anode, to the n-side, or cathode, but not in the reverse direction. Charge-carriers electrons and 

holes flow into the junction from electrodes with different voltages. When an electron meets a hole, it 

falls into a lower energy level, and releases energy in the form of a photon. 

The wavelength of the light emitted, and therefore its color, depends on the band gap energy 

of the materials forming the p-n junction. In silicon or germanium diodes, the electrons and holes 

recombine by a non-radiative transition which produces no optical emission, because these are indirect 

band gap materials. The materials used for the LED have a direct band gap with energies corresponding 

to near-infrared, visible or near-ultraviolet light. LED development began with infrared and red devices 

made with gallium arsenide. Advances in materials science have made possible the production of 

devices with ever-shorter wavelengths, producing light in a variety of colors.  LEDs are usually built 

on an n-type substrate, with an electrode attached to the p-type layer deposited on its surface. P-type 

substrates, while less common, occur as well. Many commercial LEDs, especially GaN/InGaN, also 

use sapphire substrate. 
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                 Fig: 4.2.5 P-N junction diode biasing 

 

Applications: 

 
 Automotive applications with LEDS- Instrument Panels & Switches, Courtesy Lighting, 

CHMSL, Rear Stop/Turn/Tai, Retrofits, New Turn/Tail/Marker Lights. 

 Consumer electronics & general indication- Household appliances, VCR/ DVD/ 

Stereo/Audio/Video devices, Toys/Games Instrumentation, Security Equipment, Switches.  

 Illumination with LEDs- Architectural Lighting, Signage (Channel Letters), Machine 

Vision, Retail Displays, Emergency Lighting (Exit Signs), Neon and bulb Replacement, 

Flashlights, Accent Lighting - Pathways, Marker Lights. 

 Sign applications with LEDs- Full Color Video, Monochrome Message Boards, 

Traffic/VMS, Transportation and Passenger Information. 

 Signal application with LEDs- Traffic, Rail, Aviation, Tower Lights, Runway Lights, 

Emergency/Police and Vehicle Lighting. 

 Mobile applications with LEDs- Mobile Phone, PDA's, Digital Cameras, Lap Tops, General 

Backlighting. 

 Photo sensor applications with LEDs- Medical Instrumentation, Bar Code Readers, Color 

& Money Sensors, Encoders, Optical Switches, Fiber, Optic Communication. 
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4.2.6 BUZZER: 

 

              Fig: 4.2.6 Buzzer 

A buzzer or beeper is a signaling device, usually electronic, typically used in automobiles, 

household appliances such as a microwave oven, or game shows. 

It most commonly consists of a number of switches or sensors connected to a control unit that 

determines if and which button was pushed or a preset time has lapsed, and usually illuminates a light 

on the appropriate button or control panel, and sounds a warning in the form of a continuous or 

intermittent buzzing or beeping sound. Initially this device was based on an electromechanical system 

which was identical to an electric bell without the metal gong. Often these units were anchored to a 

wall or ceiling and used the ceiling or wall as a sounding board. Another implementation with some 

AC-connected devices was to implement a circuit to make the AC current into a noise loud enough to 

drive a loudspeaker and hook this circuit up to a cheap 8-ohm speaker. Nowadays, it is more popular 

to use a ceramic-based piezoelectric sounder like a Son alert which makes a high-pitched tone. Usually 

these were hooked up to "driver" circuits which varied the pitch of the sound or pulsed the sound on 

and off. 

In game shows it is also known as a "lockout system," because when one person signals 

("buzzes in"), all others are locked out from signaling. Several game shows have large buzzer buttons 

which are identified as "plungers". 

The word "buzzer" comes from the rasping noise that buzzers made when they were 

electromechanical devices, operated from stepped-down AC line voltage at 50 or 60 cycles. Other 

sounds commonly used to indicate that a button has been pressed are a ring or a beep. 
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4.2.7 Ultrasonic Sensor 

 

          Fig: 4.2.7(a) Ultrasonic Sensor 

The ultrasonic sensor (or transducer) 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 traveling at a frequency above 18 kHz. The famous HC SR04 ultrasonic sensor 

generates ultrasonic waves at 40 kHz 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 of the ultrasonic sensor is a high pulse 

with the same duration as the time difference between transmitted ultrasonic bursts and the received 

echo signal. 

 

              Fig: 4.2.7(b) Principle of ultrasonic sensor module 
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The microcontroller interprets the time signal into distance using the following functions: 

 

Theoretically, the distance can be calculated using the TRD (time/rate/distance) measurement formula. 

Since the calculated distance is the distance traveled from the ultrasonic transducer to the object—and 

back to the transducer—it is a two-way trip. By dividing this distance by 2, you can determine the 

actual distance from the transducer to the object. Ultrasonic waves travel at the speed of sound (343 

m/s at 20°C). The distance between the object and the sensor is half of the distance traveled by the 

sound wave.[iv] The following equation calculates the distance to an object placed in front of an 

ultrasonic sensor: 

 

 

                                                         

 

 

 

                                                        

 

 

 

 

 

 

 

 

 

https://rh6stzxdcl1wf9gj1fkj14uc-wpengine.netdna-ssl.com/wp-content/uploads/2019/08/Equation-set-1.png
https://rh6stzxdcl1wf9gj1fkj14uc-wpengine.netdna-ssl.com/wp-content/uploads/2019/08/equation-set-2.png
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                                                         CHAPTER-5 

 

 SYSTEM ARCHITECTURE 

 

 
Fig: 5.1 Architectural diagram of manhole monitoring system 

 

5.1 Data Flow Diagram: 

 
Data flow diagrams are also known as bubble charts. DFD is a designing tool used in the top-

down approach to Systems Design. This context-level DFD is next "exploded", to produce a Level 1 

DFD that shows some of the detail of the system being modeled. The Level 1 DFD shows how the 

system is divided into sub-systems (processes), each of which deals with one or more of the data flows 

to or from an external agent, and which together provide all of the functionality of the system as a 

whole. 

Data flow diagrams are one of the three essential perspectives of the structured-systems 

analysis and design method SSADM. The sponsor of a project and the end users will need to be briefed 

and consulted throughout all stages of a system's evolution. With a data flow diagram, users are able 

to visualize how the system will operate, what the system will accomplish, and how the system will be 

implemented. . It also identifies internal data stores that must be present in order for the system to do 

its job, and shows the flow of data between the various parts of the system. 

The old system's data flow diagrams can be drawn up and compared with the new system's data 

flow diagrams to draw comparisons to implement a more efficient system. Data flow diagrams can be 

used to provide the end user with a physical idea of where the data the input ultimately has an effect 

upon the structure of the whole system from order to dispatch to report.                                                        
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                                                          CHAPTER-6 

 SYSTEM TESTING 

6.1 Introduction 

 After finishing the development of any computer based system the next complicated time 

consuming process is system testing. During the time of testing only the development company can 

know that, how far the user requirements have been met out and so on. 

 Testing methodology 

Testing methodologies are the strategies and approaches used to test a particular product to 

ensure it is fit for purpose. Testing methodologies usually involve testing that the product works in 

accordance with its specification, has no undesirable side effects when used in ways outside of its 

design parameters and worst case will fail-safely (e.g. a nuclear reactor will shut down on failure). 

Software testing methodologies are the different approaches and ways of ensuring that a 

software application in particular is fully tested. Software testing methodologies encompass everything 

from unit testing individual modules, integration testing an entire system to specialized forms of testing 

such as security and performance. 

 Importance of Testing Methodologies 

 As software applications get ever more complex and intertwined and with the large number of 

different platforms and devices that need to get tested, it is more important than ever to have a robust 

testing methodology for making sure that software products/systems being developed have been fully 

tested to make sure they meet their specified requirements and can successfully operate in all the 

anticipated environments with the required usability. When application quality is good, it will last 

longer and will perform resourcefully even if pressed to maximum capacity. Also, software can be 

configured so that it will operate well even when conditions are less than optimal. 

 Testing can also improve overall security, but testing is not a simple process. Each day, there 

will be difficult challenges that involve coding and decoding. The testing process is an important phase 

during the software development because each small module must be tested to ensure validity. 
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                                                    Fig: 6.1.1 Testing Methodologies 

Testing activities 
 

 Software testing involves the execution of a software component or system component to 

evaluate one or more properties of interest. In general, these properties indicate the extent to which the 

component or system under test: 

 meets the requirements that guided its design and development, 

 responds correctly to all kinds of inputs, 

 performs its functions within an acceptable time, 

 is sufficiently usable, 

 can be installed and run in its intended environments, and 

 Achieves the general result its stakeholder’s desire.      

As the number of possible tests for even simple software components is practically infinite, all software 

testing uses some strategy to select tests that are feasible for the available time and resources. As a 

result, software testing typically (but not exclusively) attempts to execute a program or application 

with the intent of finding software bugs (errors or other defects). The job of testing is an iteration. 

Black Box testing 

 In this testing by knowing the internal operation of a product, tests can be conducted to ensure 

that “all gears mesh” that is the internal operation performs according to specification and all internal 

components have been adequately exercised. In black-box test cases designed with boundary input 

values and high chance to find errors. It means that most of the failures crop due to boundary values. 

It fundamentally focuses on the functional requirements of the software.  

https://en.wikipedia.org/wiki/Operating_environment
https://en.wikipedia.org/wiki/Software_bug
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The steps involved in the black box testing case design are: 

 Graph Based testing methods 

 Equivalence portioning 

 Boundary value Analysis 

 Cause-effect Graphing Based testing 

 Error Guessing 

 Stable table-Based testing 

 Comparison testing test results. 

 White Box testing 

This testing also called a Glass Box Testing. In this testing ,by knowing the specified function 

that a product can be designed to perform that the task can be conducted that demonstrates each 

function is fully operation at the same time searching for errors in each function. 

 In structural testing the test cases are designed based on the logic of the program such that 

every element of logic is covered. Therefore the intension in white-box testing is to covers the whole 

logic. 

The need of the white box testing logical path of the program will be executed and tested in a 

logical way and another is some typographical errors are not observed and go undetected and are not 

covered by black box testing techniques. White box testing techniques help to detect these errors.  It 

is a test case design that uses control structure of the procedural design to derive test case. 

 Basis path testing is a white box testing. Basis Path Testing: 

 Flow Graph Notation 

 Cyclomatic Complexity 

 Deriving Test Cases 

 Graph Matrices 

 Control Structure Testing 

 Condition Testing 

 Data Flow Testing 

 Loop Testing 
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Unit Testing 

 User validation test 

 User Input event recognition test 

 Display results 

 Retrieving data and results from the memory test 

 Binding data to UI test 

Integration Testing 

 Removing data from memory test. 

 Storing data into memory test. 

 Updating (Edit) data test. 

System Testing 

 Orientation support test. 

 Installation and un-installation of the app into device test. 

 Network availability test. 

 Internet availability test. 

 Initial Response time test. 

TESTING OBJECTIVES: 

   The main objective of testing is to uncover a host of errors, systematically and with minimum   

   effort and time. Stating formally, we can say 

 Testing is a process of executing a program with the intent of finding an error. 

 A successful test is one that uncovers an as yet undiscovered error. 

 A good test case is one that has a high probability of finding error, if it exists. 

 The tests are inadequate to detect possibly present errors. 
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6.2 Screenshots of test cases: 

 

         Fig: 6.2.1 Experimental setup 

 

Fig: 6.2.2 Messages received by municipal authority if threshold values are exceeded. 
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ThingSpeak: 

ThingSpeak is an IoT analytics platform service that allows you to aggregate, visualize and analyze 

live data streams in the cloud. ThingSpeak provides instant visualizations of data posted by your 

devices to ThingSpeak. With the ability to execute MATLAB code in ThingSpeak you can perform 

online analysis and processing of the data as it comes in.  

 

Fig: 6.2.3 Enter email to sign in ThingSpeak 

 

Fig: 6.2.4 Enter password to sign in ThingSpeak 
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                                 Fig: 6.2.5 Creation of channel and required fields in ThingSpeak 

 

Fig: 6.2.6 Created channels 
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Fig: 6.2.7 Graphical representation using ThingSpeak 
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                                                          CONCLUSION 

                           A precautionary system avoids or eliminates the issue of manhole overflow on roads 

which is being a major problem in many cities. The level sensors are efficiently used and system is 

designed in a social relevant idea thus to create an impact on hygiene and cleanliness by simply 

avoiding the problem of overflow on streets and also ensuring the cleaners whether it is safe or not to 

clean the manhole. 

 

 

 

 

 

 

 

 

 

 



                                                   MANHOLE MONITORING SYSTEM IN METROPOLITAN CITIES USING IOT  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              55                                                 

 

 

 

 

 

 

 

 

 

 

 

                                                       BIBLIOGRAPHY 

[1] Prof Muragesh SK, Santhosha Rao, “Automated Internet of Things For Underground Drainage 

and Manhole Monitoring Systems For Metropolitan Cities.” International Journal of 

Information & Computation Technology, ISSN 0974-2239 Vol. 4, 2014. 

[2] Dhanalakshmi.G, Akhil.S, Francisca Little Flower.M, Haribalambika.R, “Explosion detection 

and drainage monitoring system by Automation System”, vol. 6, issue 2, February 2018.  

[3] Gaurang Sonawane, Chetan Mahajan, Anuja Nikale, Yogita dalvi, “Smart Real-Time Drainage 

Monitoring System Using IoT” May 2018, IRE Journals, Vol. 1 issue 11, ISSN: 2456-8880. 

[4] G.Gowtham, K.Hari Haran, G.Keerthee Rajan, A.Sweeto Jeison, “Sewage level maintenance 

using IoT” International Journal of Mechanical Engineering and Technical, vol. 9, Issue 2, 

February 2018. 

[5] “Manhole explosions causes and case studies”, by W.Z.Black Georgia Institute of Technology, 

Atlanta GA June2013.  

 

 

 

 

 

 

 

 

 



                                                   MANHOLE MONITORING SYSTEM IN METROPOLITAN CITIES USING IOT  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              56                                                 

 

PROGRAMME 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. 

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.  

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 

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the real world                    

problems. 
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PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 
 

The aim of this project is to give an idea and inventive method for avoiding drunken 

driving of a motor car by locking the ignition. Likewise to permit a man who is not 

alcoholic to drive a same motor car. Now a days drunken driving is a leading cause of 

road accidents. Detecting drunken driving requires manual checking or scanning 

drivers by using breath analyzers. This system uses alcohol sensor (MQ3 sensor) with 

Arduino Uno along with GSM modem to send SMS notification and LCD. If the 

system detects driver is drunk above permissible limit, the sensor inputs trigger the 

processor about the issue. Also, the system stops the motor to demonstrate as engine 

locking the vehicle. Thus, the system detects and prevents drunk and driving accidents 

automatically.  
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1.  INTRODUCTION 
 

The Internet of Things (IoT) is a system of interrelated computing devices, 

mechanical and digital machines, objects, animals or people that are provided with 

unique identifiers and the ability to transfer data over a network without requiring 

human-to-human or human-to-computer interaction. IoT has evolved from the 

convergence of wireless technologies, micro-electro mechanical systems (MEMS), micro 

services and the internet. The convergence has helped tear down the silo walls between 

operational technology (OT) and information technology (IT), allowing unstructured 

machine - generated data to be analyzed for insights that will drive improvements. 

 

The Internet of Things (IoT) is the network of physical devices, vehicles, home 

appliances and other items embedded with electronics, software, sensors, actuators, 

and connectivity which enables these objects to connect and exchange data. 

 

IoT is the internetworking of physical devices and other items embedded with 

electronics, software sensors and network connectivity that enables these objects to  

collect and exchange data and even these inter networked devices can be controlled by 

the users. 

 

Road safety has become a major public health concern.  Now-a-days, many road 

accidents are occurring due to the alcohol consumption of the persons who are driving 

the vehicles. Thus drunken driving is the most common reason of accidents in almost all 

the countries over the world. So this is the main reason behind undertaking this project. 

This project addresses the problem of drunken driving and it provides a decent solution 

to tackle this problem using technology. This project makes use of IoT in providing a 

solution to this problem. 

 

 

 

 

https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Actuator
https://en.wikipedia.org/wiki/Internet_access
https://en.wikipedia.org/wiki/Data
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1.1  RELATED WORK: 

In today’s world everything is computerized so, our main aim is to automate the work 

(that is being done manually) by making use of IoT. Our system detects whether the 

driver has drunk above the permissible limit, and if it is so then it triggers the processor 

about the issue. Also, the system stops the motor to demonstrate as engine locking the 

vehicle. Thus, the system detects and prevents drunk and driving accidents automatically.  

 

1.2  PROJECT DEFINITION: 

The aim of this project is to give an idea and inventive method for avoiding drunken 

driving of a Motorcar by locking the ignition. Likewise to permit a man who is not 

alcoholic to drive a same motor car. We need to plan a sort of framework which can 

recognize the alcohol content in the car drivers to prevent the conduct of alcoholic 

driving.  

 

1.3 LITERATURE SURVEY: 

The literature related to the research topic has been reviewed for last twenty years in 

order to find out work carried out by various researchers .It is noticed most of the 

research carried out belongs to the following categories: 

 Manually scanning drivers by using breath analyzers 

 Alcoholic content detection of drivers by using alcohol sensors 

 

           Here is the list of few papers we have considered while doing this project 

 Alcohol detector with auto ignition-IEEE paper 

 Breath analyzed ignition inter lock system-IEEE paper 

 Automatic control system of anti-drunk-driving-IEEE paper 
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2. PROBLEM DEFINITION 

2.1 EXISTING SYSTEM: 
 

In the existing system, manual checking of alcohol content of the drivers is performed, 

where many people get escaped and accident are occurring every day. Checking each and 

every person is not possible manually.  

     DRAWBACKS OF EXISTING SYSTEM: 
 

 Manual Checking 

 Time consumption 

 Occurring Accidents 

 

     2.2 PROPOSED SYSTEM: 
 

This proposed system uses MQ3 alcohol sensor with Arduino along with GSM module to 

send message notification to user’s relative. LCD to display the status of the alcoholic 

content of the driver and GPS module to share live location of the driver with user’s 

relative .The system continuously detects the alcoholic content of the driver whether it is 

above the permissible level or not using MQ3 sensor. If alcoholic content of the driver is 

above permissible limit then the system triggers the processor to stop the DC motor their 

by locking the ignition. 

 

ADVANTAGES: 
 

 Avoiding accidents 

 Less time consuming 
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3. SYSTEM ANALYSIS 
 

3.1 FEASIBILITY STUDY: 
 

All projects are feasible, given unlimited resources and infinite time.  But the 

development of software is plagued by the scarcity of resources and difficult delivery 

rates.  It is both necessary and prudent to evaluate the feasibility of a project at the 

earliest possible time. Three key considerations are involved in the feasibility analysis as 

follows: 

3.1.1 Economic Feasibility: 

 Economic analysis is most frequently used for evaluation of the effectiveness of 

the system. More commonly known as cost/benefit analysis the procedure is to 

determine the benefit and saving that is expected from a system and compare 

them with costs, decisions are made to design and implement the system. This is 

an important input to the management because very often the top management 

does not like to get confounded by the various technicalities that bound to be 

associated with a project of this kind. 

3.1.2 Technical Feasibility: 

 Technical feasibility centers on the existing computer system (hardware, software, 

etc.,) and to what extent it can support the proposed addition. If the budget is a 

serious constraint, then the project is judged not feasible. 

  This assessment focuses on the technical resources available to the 

organization. It helps organizations determine whether the technical 

resources meet capacity and whether the technical team is capable of 

converting the ideas into working systems. Technical feasibility also 

involves evaluation of the hardware, software, and other technical 

requirements of the proposed system. 

3.1.3 Operational Feasibility: 

  People are inherently resistant to change, and computers have been known to 

facilitate change. It is understandable that the introduction of a candidate system 
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requires special effort to educate, sell and train the staff on new ways of 

conducting business. 

 

 This assessment involves undertaking a study to analyze and determine 

whether—and how well—the organization’s needs can be met by completing 

the project. Operational feasibility studies also analyze how a project plan 

satisfies the requirements identified in the requirements analysis phase of 

system development.  

 The project is a well-taken step for the safety of an individual its operational 

feasibility is trustworthy and is useful as clearly stated in section 2.4 it has many 

advantages over the predecessor. 

 

3.2 SOFTWARE REQIREMENTS AND SPECIFICATION: 

 

Hardware Requirements: 
 

 MQ3 sensor (Alcohol Sensor ) 

 Arduino Uno  

 GSM Modem 

 GPS  

 Relay Motor 

 Buzzer 

 LCD  Display 

 Connecting wires  

 Bread board 

 

Software Requirements: 

 Arduino  IDE for developing code in C/C++  
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4. HARDWARE, SOFTWARE REQUIREMENTS AND                               

SPECIFICATIONS 

4.1 Arduino Uno R3: 

 The Arduino Uno R3 is a microcontroller board based on the ATmega328. 

 It has 14 digital input/output pins (of which 6 can be used as PWM outputs and 6 can 

be used as analog inputs), a  16 MHz resonator, a USB connection, a power jack, an 

in-circuit system programming (ICSP)  header, and a reset button.  

 It contains everything needed to support the microcontroller; simply connect it to a 

with a USB cable or power it with a AC-DC adapter or battery to get started.  

 Programs can be loaded on to it from the easy-to-use Arduino computer program. 

 The Arduino has an extensive support community, which makes it a very easy way to 

get started working with embedded electronics. 

 This is the 3rd revision of the Uno (R3), which has a number of changes.  

 The USB controller chip changed from ATmega8U2 (8K flash) to ATmega16U2 

(16K flash). This does not increase the flash or RAM available to sketches. 

 Three new pins were added, all of which are duplicates of previous pins.  

 The I2C pins (A4, A5) have been also been brought out on the side of the board near 

AREF. There is a IOREF pin next to the reset pin, which is a duplicate of the 5V pin. 

 The reset button is now next to the USB connector, making it more accessible when a 

shield is used. Arduino boards are able to read inputs - light on a sensor, a finger on a 

button, or a Twitter message and turn it into an output activating a motor, turning on 

an LED, publishing something online.  

 All Arduino boards are completely open-source, empowering users to build them 

independently and eventually adapt them to their particular needs. 

 The software, too, is open-source, and it is growing through the contributions of users 

worldwide. 

 It is an Atmega 328 based controller board which has 14 GPIO pins, 6 PWM pins, 6 

Analog inputs and on board UART, SPI and TWI interfaces. In this IOT device, 9 

pins of the board are utilized. 



                                DRUNKEN DRIVING DETECTION AND IGNITION LOCKING SYSTEM USING IOT 

GUDLAVALLERU ENGINEERING COLLEGE 7 

 

                

                                                        Fig-1: Arduino UNO 

1. Power USB 

2. Power (Barrel Jack) 

3. Voltage Regulator 

4. Crystal Oscillator 

5.  Arduino Reset  

6.  Voltage(5v) 

7.  Voltage(3.3v) 

8.  GND(Ground) 

9.  Vin 

10.  Analog pins 

11.  Main microcontroller 

12.   ICSP pin 

13.   Power LED indicator 

14.  TX and RX LEDs 

15.  Digital I/O 

16.  AREF(Analog Reference) 
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NEED OF ARDUINO: 

 
 Active User Community: A group of people using a similar product can hold posted 

message conversations and share their experiences or solve the problems of the 

other users in the communities with their own experience 

. 

  Growth of Arduino: Arduino was developed with intent to provide an economical 

and trouble-free way for hobbyists, students and professionals to build devices that 

interact with their situation using sensors and actuators. 

 

 Inexpensive Hardware: Since Arduino is an open source platform the software is not 

purchased and only the cost of buying the board or its parts is incurred, thus making 

it very cheap. 

 

 Arduino Board as a Programmer: To make Arduino board function easy and also 

making it available everywhere these boards come with a USB cable for power 

requirements 

 

 Multi-platform Environment: The Arduino IDE is capable of running on a number of 

platforms including Microsoft, Linux and Mac OS.  

 

 

          Elements of an Arduino Board can be done into two categories: 

 

                • Hardware 

 

                 • Software 
 

HARDWARE:  
 

The Arduino Development Board consists of many components that together make it 

work. Here are some of those main component blocks that help in its functioning:  

 

 



                                DRUNKEN DRIVING DETECTION AND IGNITION LOCKING SYSTEM USING IOT 

GUDLAVALLERU ENGINEERING COLLEGE 9 

 

Microcontroller:  

 
This is the heart of the development board, which works as a mini computer and can 

receive as well as send information or command to the peripheral devices connected to 

it. The microcontroller used differs from board to board; it also has its own various         

specifications. 

 

The Arduino Uno has a number of facilities for communicating with a computer, 

another Arduino, or other microcontrollers. The ATmega328 provides UART TTL (5V) 

serial communication, which is available on digital pins 0 (RX) and 1 (TX). An 

ATmega8U2 on the board channels this serial communication over USB and appears as 

a virtual com port to software on the computer. The '8U2 firmware uses the standard 

USB COM drivers, and no external driver is needed. However, on Windows, an *.inf 

file is required. 

 

The Arduino software includes a serial monitor which allows simple textual data to be 

sent to and from the Arduino board. The RX and TX LEDs on the board will flash when 

data is being transmitted via the USB-to serial chip and USB connection to the 

computer (but not for serial communication on pins 0 and 1). 

 

External Power Supply: 

 

This power supply is used to power the Arduino development board with a regulated 

voltage ranging from 9 – 12 volts. 

 

 USB plug:  

 
This plug is a very important port in this board. It is used to upload (burn) a program to 

the microcontroller using a USB cable. It also has a regulated power of 5V which also 

powers the Arduino board in cases when the External Power Supply is absent. 

 

 Internal Programmer: 
 

The developed software code can be uploaded to the microcontroller via USB port,   

without an external programmer. 
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       Reset button: 

 

This button is present on the board and can be used to resets the Arduino microcontroller. 

Analog Pins: 

There are some analog input pins ranging from A0 – A7 (typical). These pins are used  

for the analog input / output. The no. of analog pins also varies from board to board. 

 

Digital I/O Pins: 
 

There are some digital input pins also ranging from 2 to 16 (typical). These pins are used 

for the digital input / output. The no. of these digital pins also varies from board to board.  

 

Power and GND Pins: 
 

There are pins on the development board that provide 3.3, 5 volts and ground through 

them. 

 

Serial: 0 (RX) and 1 (TX)  

 

Used to receive (RX) and transmit (TX) TTL serial data. These pins are connected to the 

corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.  

 

External Interrupts: 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. See the attach Interrupt () function for details.  

 

  PWM: 3, 5, 6, 9, 10, and 11 
 

 Provide 8-bit PWM output with the analogWrite() function.  

 

           SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK) 
 

These pins support SPI communication, which, although provided by the underlying 

hardware, is not currently included in the Arduino language.  
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LED: 13: 

There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the    

LED is on, when the pin is LOW, it's off. 

 

AREF: 
  

Reference voltage for the analog inputs. Used with analogReference().   

 

Reset:  
 

Bring this line LOW to reset the microcontroller. Typically used to add a reset button to 

shields which block the one on the board. 

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from 

shorts and overcurrent. Although most computers provide their own internal protection, 

the fuse provides an extra layer of protection. If more than 500 mA is applied to the USB 

port, the fuse will automatically break the connection until the short or overload is 

removed. 

 

SOFTWARE: 
The program code written for Arduino is known as a sketch. The software used for 

developing such sketches for an Arduino is commonly known as the Arduino IDE. 
 

 
                              

                                 Fig-2: Arduino IDE 

A − Used to check if there is any compilation error. 

B − Used to upload a program to the Arduino board. 
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C − Shortcut used to create a new sketch. 

D − Used to directly open one of the example sketch. 

E − Used to save your sketch. 

F − Serial monitor used to receive serial data from the board and send the serial data to the 

board. 

 

Arduino IDE contains the following parts in it:  

 

Text editor: 

 

This is where the simplified code can be written using a simplified version of C++                 

Programming language. 

 

Message area:  
 

Displays error and also gives a feedback on saving and exporting the code. 

 

Text: 
 

The console displays text output by the Arduino environment including complete error 

messages and other information 

 

Console Toolbar: 
 

This toolbar contains various buttons like Verify, Upload, New, Open, Save and Serial 

Monitor. On the bottom right hand corner of the window there displays the Development 

Board and the Serial Port in use. 

 

FEATURES: 

 
 ATmega328 microcontroller 

 Input voltage - 7-12V 

 14 Digital I/O Pins (6 PWM outputs) 

 6 Analog Inputs 

 32k Flash Memory 

 16Mhz Clock Speed 
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4.2 Alcohol Sensor: 

This module is made using Alcohol Gas Sensor MQ3. It is a low cost semiconductor 

sensor which can detect the presence of alcohol gases at concentrations from 0.05 mg/L 

to 10 mg/L. The sensitive material used for this sensor is SnO2, whose conductivity is 

lower in clean air. It’s conductivity increases as the concentration of alcohol gases 

increases. It has high sensitivity to alcohol and has a good resistance to disturbances due 

to smoke, vapor and gasoline. This module provides both digital and analog outputs. 

MQ3 alcohol sensor module can be easily interfaced with Microcontrollers, Arduino 

Boards, Raspberry Pi etc. 

This alcohol sensor is suitable for detecting alcohol concentration on your breath, just 

like your common breathalyzer. It has a high sensitivity and fast response time. Sensor 

provides an analog resistive output based on alcohol concentration. The drive circuit is 

very simple, all it needs is one resistor. A simple interface could be a 0-3.3V ADC. 

                               

                                               Fig-3 MQ3 sensor 

Features: 

 5V operation 

 Simple to use 

 LEDs for output and power 

 Output sensitivity adjustable 

 Analog output 0V to 5V 

 Digital output 0V or 5V 

 Low Cost 

 Fast Response 

 Stable and Long Life 

 Good Sensitivity to Alcohol Gas 

 Both Digital and Analog Outputs 

 On-board LED Indicator 
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Technical Data: 

 Concentration : 0.05 mg/L ~ 10 mg/L Alcohol 

 Operating Voltage : 5V ±0.1 

 Current Consumption : 150mA 

 Operation Temperature : -10°C ~ 70°C 

      Pin Out: 

 VCC – Input Power Supply 

 GND – Supply Ground 

 DO – Digital Output 

 AO – Analog Output 

4.3 GSM module: 

Mini GSM/GPRS module: 

SIM800L is a miniature cellular module which allows for GPRS transmission, sending 

and receiving SMS and making and receiving voice calls. Low cost and small footprint 

and quad band frequency support make this module perfect solution for any project that 

require long range connectivity. After connecting power module boots up, searches for 

cellular network and login automatically. On board LED displays connection state (no 

network coverage - fast blinking, logged in - slow blinking). 

This module have two antennas .First is made of wire (which solders directly to NET pin 

on PCB) - very useful in narrow places. Second - PCB antenna - with double sided tape 

and attached pigtail cable with IPX connector. This one have better performance and 

allows to put your module inside a metal case - as long the antenna is outside. 

 

                                                 

                                                       Fig-4: GSM modem 
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Specification: 

 Supply voltage: 3.8V - 4.2V 

 Recommended supply voltage: 4V 

 Power consumption: 

o sleep mode < 2.0mA 

o idle mode < 7.0mA 

o GSM transmission (avg): 350 mA 

o GSM transmission (peek): 2000mA 

 Module size: 25 x 23 mm 

 Interface: UART (max. 2.8V) and AT commands 

 SIM card socket: microSIM (bottom side) 

 Supported frequencies: Quad Band (850 / 950 / 1800 /1900 MHz) 

 Antenna connector: IPX 

 Status signaling: LED 

 Working temperature range: -40 do + 85 ° C 

Pinout (bottom side - left): 

 RING (not marked on PBC, first from top, square) - LOW state while receiving 

call 

 DTR - sleep mode. Default in HIGH state (module in sleep mode, serial 

communication disabled). After setting it in LOW the module will wake up. 

 MICP, MICN - microphone (P + / N -) 

 SPKP, SPKN - speaker (P + / N -) 

Pinout (bottom side - right): 

 NET - antenna 

 VCC - supply voltage 

 RESET - reset 

 RXD - serial communication 

 TXD - serial communication 

 GND - ground 
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4.4 JUMPER WIRES: 

 A  jumper wire  is  an  electrical  wire  or  group  of  them  in  a  cable  with  a  

connector or  pin  at  each  end, which  is  normally  used  to  interconnect  the  

components  of a  breadboard   or  other  prototype  or  test  circuit, internally    

or  with  other  equipment  or  components, without   soldering. 

 Individual      jump wires   are  fitted  by  inserting  their  “end connectors “into  

the  slots provided  in a  breadboard, the   header connector   of  a  circuit  board, 

or  a  piece  of  test equipment. 

 In electronics and particularly computing, a jumper is a short length of 

conductor used to close, open or bypass part of an electronic circuit. They are 

typically used to set up or configure printed circuit boards, such as 

the motherboards of computers. 

 

4.4.1 Types of Jumper wires 

Jumper pins (points to be connected by the jumper) are arranged in groups called 

Jumper Blocks, each group having at least one pair of contact points. An appropriately 

sized conductive sleeve called a jumper, or more technically, a shunt jumper, is slipped 

over the pins to complete the circuit. 

Jumpers must be electrically conducting they are usually encased in a non-

conductive block of plastic for convenience. This also avoids the risk that an unshielded 

jumper will accidentally short out something critical.    

 

Fig-5: Jumper wires 
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4.5 Buzzer: 

Piezo buzzer is an electronic device commonly used to produce sound. Light weight, 

simple construction and low price make it usable in various applications like car/truck 

reversing indicator, computers, call bells etc.  Most buzzers produce sound in the range of 

2 to 4 kHz. 

 

   

 

 

 

 

 
                                  Fig-6: Buzzer 

                        

Specifications: 

 
o Rated Voltage: 6V DC 

o Operating Voltage: 4-8V DC 

o Rated current: <30mA 

o Sound Type: Continuous Beep 

o Resonant Frequency: ~2300 Hz  

o Small and neat sealed package 

 

4.6 DC Motor: 

A DC Motor is a type of electric motor that converts DC electrical power to mechanical 

power i.e. a DC supply is converted to rotation or movement. DC motors are one of the 

commonly used motors in different applications like electronic toys, power tools, 

portable fans, etc.       

                        

        

                           

                                                         Fig7: DC Motor 
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 Features: 

 Although motor gives 500 RPM at 12V, motor runs smoothly from 4V to 12V 

and gives the wide range of RPM, and torque. 

 The shaft has a hole for better coupling. 

 Operating Voltage(V): 12 

 Rated Torque(kg-cm): 0.7 

 Stall Torque(kg-cm): 3 

  

4.6.1 Relay Motor: 

A relay is an electrical switch that opens and closes under the control of another electrical 

circuit. In the original form, the switch is operated by an electromagnet to open or close 

one or many sets of contacts. A relay is able to control an output circuit of higher power 

than the input circuit, it can be considered to be, in a broad sense, a form of an electrical 

amplifier. Relays are usually SPDT (single pole double through switch) or DPDT (double 

pole double through switch) but they can have many more sets of switch contacts, for 

example relays with 4 sets of changeover contacts are readily available. 

 

4.7 ARDUINO IDE: 

The Arduino Integrated Development Environment - or Arduino Software (IDE) - 

contains a text editor for writing code, a message area, a text console, a toolbar with 

buttons for common functions and a series of menus. It connects to the Arduino and 

Genuino hardware to upload programs and communicate with them. 

Programs written using Arduino Software (IDE) are called sketches. These sketches are 

written in the text editor and are saved with the file extension .ino. The editor has features 

for cutting/pasting and for searching/replacing text. The message area gives feedback 

while saving and exporting and also displays errors. The console displays text output by 

the Arduino Software (IDE), including complete error messages and other information. 

The bottom right-hand corner of the window displays the configured board and serial 

port. The toolbar buttons allow you to verify and upload programs, create, open, and save 

sketches, and open the serial monitor. 
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Serial Monitor displays serial sent from the Arduino or Genuino board over USB or 

serial connector. To send data to the board, enter text and click on the "send" button or 

press enter. Choose the baud rate from the drop-down menu that matches the rate passed 

to Serial.begin in your sketch. Note that on Windows, Mac or Linux the board will reset 

(it will rerun your sketch) when you connect with the serial monitor. Please note that the 

Serial Monitor does not process control characters; if your sketch needs a complete 

management of the serial communication with control characters, you can use an external 

terminal program and connect it to the COM port assigned to your Arduino board. 

There are plenty of other features available to consider on the IDE. But, having used 

many different types of microcontrollers and having been involved in multiple 

programming environments, it is shocking how simple the Arduino and its IDE is! In 

less than two minutes, you can get a simple C++ program uploaded onto the Arduino 

and have it running. 

 

4.7.1 Benefits: 

Multi-Platform Application: 

Arduino IDE works on the three most popular operating systems: Windows, Mac OS, and 

Linux. Aside from that, the application is also accessible from the cloud. These options 

provide programmers with the choice of creating and saving their sketches on the cloud 

or building their programs locally and upload it directly to the board. 

Board Management: 

Arduino IDE comes with a board management module, where users can select the board 

they want to work with at the moment. If they wish to change it, they can do so easily 

from the dropdown menu. Modifying their selection also automatically updates the PORT 

infos with the data they need in relation to the new board. 

Straightforward Sketching: 

With Arduino IDE, users can create programs called sketches that are built with a text 

editor. The process is a straightforward one though it has several bells and whistles that 

make the experience more interactive. 
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Project Documentation: 

Arduino IDE offers programmers the option to document their projects. This function 

allows them to keep track of their advancements and any changes they make every time. 

Apart from that, documentations allow other people to easily employ the sketches to their 

own boards. 

Simple Sketch Sharing: 

Aside from saving and archiving sketches and uploading them to the board, Arduino IDE 

is also capable of sharing sketches (available only on the cloud version). Each sketch is 

given its own unique URL that users can share with their colleagues and fellow Arduino 

hobbyists. The recipient then has access to the code; they can save it in the cloud 

sketchbook or download it for their own use. 

Vast Library: 

Arduino IDE has more than 700 libraries integrated. These were written and shared by 

members of the Arduino community that other users can utilize for their own projects 

without having to install anything. This enables programmers to add a different 

dimension to their sketches. 

Third-Party Hardware Support: 

While Arduino IDE is designed specifically for Arduino boards, it also supports 

connections with third-party hardware. This makes the use of the application more 

extensive rather than limited to proprietary boards. 
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5. SYSTEM IMPLEMENTATION 
 

5.1 MODULES OF THE PROJECT: 

 

 Arduino Uno: 

The Arduino UNO is an open-source microcontroller board based on 

the MicrochipATmega328P microcontroller and developed by Arduino.cc. The 

board is equipped with sets of digital and analog input/output (I/O) pins that may 

be interfaced to various expansion boards (shields) and other circuits. The board 

has 14 Digital pins, 6 Analog pins, and programmable with the Arduino 

IDE (Integrated Development Environment) via a type B USB cable.[4] It can be 

powered by a USB cable or by an external 9 volt battery, though it accepts 

voltages between 7 and 20 volts. "Uno" means one in Italian and was chosen to 

mark the release of Arduino Software (IDE) 1.0.  

 GSM Module: 

SIM800L is a miniature cellular module which allows for GPRS transmission, 

sending and receiving SMS and making and receiving voice calls. 

 LCD display: 

LCD (liquid crystal display) is the technology used for displays in smaller 

computers. LCDs allow displays to be much thinner than CRT. 

 GPS Module : 

GPS receivers use a constellation of satellites and ground stations to compute 

position and time almost anywhere on earth. With this information and some 

math, a ground based receiver or GPS module can calculate its position and time. 

 DC Motor: 

A DC Motor is a type of electric motor that converts DC electrical power to 

mechanical power i.e. a DC supply is converted to rotation or movement. 

 

 

 

https://en.wikipedia.org/wiki/Microchip_Technology
https://en.wikipedia.org/wiki/Microchip_Technology
https://en.wikipedia.org/wiki/Arduino
https://en.wikipedia.org/wiki/Arduino#Software
https://en.wikipedia.org/wiki/Arduino#Software
https://en.wikipedia.org/wiki/Arduino_Uno#cite_note-priceton-4
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5.2 DESIGN: 

 

  

 

                                                                    Fig-8: Block diagram 

 

5.3 UML diagrams: 

The unified modeling language is a standard language for specifying, visualization, 

constructing and documenting the artifacts of the software system, as well as for business 

modeling and non-software systems. 

 GOALS OF UML: 

 The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling language so that they 

can develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, 

patterns and components. 

7. Integrate best practices. 
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Activity Diagram: 

 

An activity diagram visually presents a series of actions or flow of control in a 

system similar to a flowchart or a data flow diagram. Activity diagrams are often used in 

business process modeling. Activities modeled can be sequential and concurrent. In both 

cases an activity diagram will have a beginning and an end. 

 

 
 

   

                                              Fig-9: Activity diagram 

 

 

 

 

 

https://www.smartdraw.com/flowchart/
https://www.smartdraw.com/data-flow-diagram/
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Sequence diagram: 

A sequence diagram in 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. 

 

 

 
 

 

Fig-10: Sequence diagram for whole system 
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Use case diagram: 

 
Use case diagram is a type of behavioral diagram defined by and created from use case 

analysis. The main purpose of a use case diagram is to show what system functions are 

performed for which actor. Roles of the actors in the system can be depicted. 

  

 

 

 
Fig-11: Use case Diagram 
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6. SYSTEM TESTING 
  

INTRODUCTION: 

Assurance and for ensuring the reliability of software. The results of testing are 

used later on during maintenance also. The aim of testing is often to demonstrate that a                                            

program works by showing that it has no errors. The basic purpose of testing phase is to 

detect the errors that may be present in the program. 

Hence one should not start testing with the intent of showing that a program 

works, but the intent should be to show that a program doesn’t work. Testing is the 

process of executing a program with the intent of finding errors. 

TESTING OBJECTIVES: 

The main objective of testing is to uncover a host of errors, systematically and with    

minimum effort and time. Stating formally, we can say 

 Testing is a process of executing a program with the intent of finding an error. 

 A successful test is one that uncovers an as yet undiscovered error. 

 A good test case is one that has a high probability of finding error, if it exists. 

 The tests are inadequate to detect possibly present errors. 

      Software Testing: 

Software testing is the process of evaluation a software item to detect differences 

between given input and expected output. Also to assess the features of a software item. 

Testing assesses the quality of the product. Software testing is a process that should be 

done during the development process. In other words software testing is a verification 

and validation process. 
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Verification:  

          Verification is the process to make sure the product satisfies the conditions 

imposed at the start of the development phase. In other words, to make sure the product 

behaves the way we want it to. 

      Basics of software testing: 

There are two basics of software testing: black box testing and white box testing. 

 Black box Testing: 

Black box testing is a testing technique that ignores the internal 

mechanism of the system and focuses on the output generated against any input 

and execution of the system. It is also called functional testing. 

 White box Testing: 

White box testing is a testing technique that takes into account the internal 

mechanism of a system. It is also called structural testing and glass box testing. 

Black box testing is often used for validation and white box testing is often used 

for verification.  

6.1 General testing techniques: 

There are many types of testing like 

6.1.1 Unit Testing:  

Unit testing is the testing of an individual unit or group of related units. It falls 

under the class of white box testing. It is often done by the programmer to test that the 

unit he/she has implemented is producing expected output against given input. 
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6.1.2 Integration Testing:  

Integration testing is testing in which a group of components are combined to 

produce output. Also, the interaction between software and hardware is tested in 

integration testing if software and hardware components have any relation. It may fall 

under both white box testing and black box testing.  

6.1.3 Functional Testing: 

Functional testing is the testing to ensure that the specified functionality required 

in the system requirements works. It falls under the class of black box testing. 

Functional testing is centered on the following items: 

Valid Input                      : Identified classes of valid input must be accepted. 

Invalid Input                    :  Identified classes of valid input must be rejected. 

Functions                         : Identified functions must be exercised. 

Output                              : identified classes of application outputs must be exercised. 

Systems or Procedures    : interfacing systems or procedures must be invoked. 

6.1.4 Regression Testing: 

Regression testing is the testing after modification of a system, component, or a 

group of related units to ensure that the modification is working correctly and is 

not damaging or imposing other modules to produce unexpected results. It falls 

under the class of black box testing. 
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7. SCREENSHOTS 
 

              

 

                                        Fig-12: Overview of whole kit 

This Device Consists of 

1. Arduino Uno 

2. Buzzer 

3. GPS 

4. GSM 

5. Alcohol sensor 

6. LCD  
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                                            Fig-13: Driver is not alcoholic 

The alcohol sensor is detects driver’s breath .If driver is not alcoholic then it permits to 

drive a car. 
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                                                Fig-14: driver is Alcoholic 

The alcohol sensor detects driver’s breath. if the alcohol  content (above the permissible 

levels) of the driver  then automatically the ignition will be off , the Status of the driver is 

display on the LCD “ALCOHOLIC” and alarm is activated .Through GSM modem 

sends an sms notification. 
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                                                        Fig-15: SMS notification 

If the driver is alcoholic sends a SMS notification to user’s relative. In that message 

“DRIVER IS ALCOHOLIC” and provides a link .In that link shares the location of 

vehicle. 
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CONCLUSION 
 

An effective solution is provided to develop the intelligent system for vehicles which will 

monitor the alcoholic content of the driver continuously and locks the motor if the driver 

is alcoholic. This is done by using platforms like Arduino, MQ3 sensor, DC motor, GSM, 

GPS, LCD display. The whole system has the advantage of high reliability. This system 

brings innovation to the existing technology in the vehicles and also improves the safety 

features hence providing to be an effective development in automobile industry. 

 

 

FUTURE ENHANCEMENT 

 

In future work, government must authorize laws to introduce such circuit in each car and 

must manage all car organizations to preinstall such systems while manufacturing the car 

itself. If it is achieved the death rate because of drunken drivers can be brought to least 

level.in this kind of system, securely landing car aside without disturbing other vehicles 

can also be added as a future extension. 
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APPENDIX 

Arduino microcontrollers come in a variety of types. The most common is the Arduino 

UNO, but there are specialized variations. Before you begin building, do a little research 

to figure out which version will be the most appropriate for your project. 

Download the Arduino Software (IDE): 

Get the latest version from the download page. 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. 

When the download finishes, proceed with the installation and please allow the driver 

installation process when you get a warning from the operating system. 

Fig1: Choose the components to install 

 

                          Fig 2: Choose the installation directory (we suggest to keep the default one) 
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STEP 1: 

To begin, you'll need to install the Arduino Programmer, aka the integrated development 

environment (IDE). 

STEP 2: 

Connect your Arduino to the USB port of your computer. This may require a specific 

USB cable. Every Arduino has a different virtual serial-port address, so you'll need to 

reconfigure the port if you're using different Arduino. 

STEP 3: 

  Set the board type and the serial port in the Arduino Programmer. 

STEP 4:  

Test the microcontroller by using one of the preloaded programs, called sketches, in the 

Arduino Programmer. Open one of the example sketches, and press the upload button to 

load it. The Arduino should begin responding to the program: If you've set it to blink an 

LED light, for example, the light should start blinking. 

STEP 5:  

To upload new code to the Arduino, either you'll need to have access to code you can 

paste into the programmer, or you'll have to write it yourself, using the Arduino 

programming language to create your own sketch. An Arduino sketch usually has five 

parts: a header describing the sketch and its author; a section defining variables; a setup 

routine that sets the initial conditions of variables and runs preliminary code; a loop 

routine, which is where you add the main code that will execute repeatedly until you stop 

running the sketch; and a section where you can list other functions that activate during 

the setup and loop routines. All sketches must include the setup and loop routines. 

STEP 6: 

Once you've uploaded the new sketch to your Arduino, disconnect it from your computer 

and integrate it into your project as directed. 

Upload Program Into Arduino: 

STEP1 

Arduino microcontrollers come in a variety of types. The most common is the Arduino 

UNO, but there are specialized variations. Before you begin building, do a little research 

to figure out which version will be the most appropriate for your project. 

http://arduino.cc/en/main/software
http://arduino.cc/en/Main/arduinoBoardUno
http://arduino.cc/en/Main/arduinoBoardUno
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STEP2 
To begin, you'll need to install the Arduino Programmer, aka the integrated development 

environment (IDE). 

 

STEP3 

Connect your Arduino to the USB port of your computer. This may require a specific 

USB cable. Every Arduino has a different virtual serial-port address, so you'll need to 

reconfigure the port if you're using different Arduinos. 

 

STEP 4 

Set the board type and the serial port in the Arduino Programmer. 

 

  

 

 

 

http://arduino.cc/en/main/software
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STEP5 

Test the microcontroller by using one of the preloaded programs, called sketches, in the 

Arduino Programmer. Open one of the example sketches, and press the upload button to 

load it. The Arduino should begin responding to the program: If you've set it to blink an 

LED light, for example, the light should start blinking. 

STEP6 

To upload new code to the Arduino, either you'll need to have access to code you can 

paste into the programmer, or you'll have to write it yourself, using the Arduino 

programming language to create your own sketch. An Arduino sketch usually has five 

parts: a header describing the sketch and its author; a section defining variables; a setup 

routine that sets the initial conditions of variables and runs preliminary code; a loop 

routine, which is where you add the main code that will execute repeatedly until you stop 

running the sketch; and a section where you can list other functions that activate during 

the setup and loop routines. All sketches must include the setup and loop routines. 
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STEP 7 

Once you've uploaded the new sketch to your Arduino, disconnect it from your computer 

and integrate it into your project as directed. 
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PROGRAMME 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.  

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.  

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  
Student will be able to  
1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the real 

world problems.  
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PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

 

  

 

 

  

 

 

  

Project Outcomes 

Outcome 1 Identify the problem statement by analyzing various  

domains. 

Outcome 2 Design and implement solutions to the computational 

problems by applying engineering knowledge, 

Outcome 3 Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

Mapping Table 

 

Project 

Outcom

es 

Programme Outcomes (POs) PSOs 

PO

1 

PO

2 
PO

3 
PO

4 
PO

5 
PO

6 
PO

7 

PO

8 

 

PO

9 
PO1

0 
PO1

1 
PO1

2 
PSO

1 

PSO

2 

Outcome 

1 

3 3 3 2  3 1  3 3 3 2 2 2 

Outcome 

2 

3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 

3 

2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 

4 

     3 3 3 3 3 3 3 2 2 

 

        Note:  level of mapping as follows: 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT

Lackofresourcesestablishedinthepresentworldisinitiating everyonetowards

energyefficienttechnologies.Amongalltheseresources,powerisonewhichneedsto

bemonitoredandcontrolledaspertheneedsinceelectricityconsumptionisincreasing

day-byday.Methods/StatisticalAnalysis:Internetofthingsreducestheeffortofhuman

byintroducing machine to machine interaction.This work has been designed to

implementsmartpowermonitoringandcontrolsystem throughIoTusingclouddata

storage.Findings:PowerconsumedbyvariousappliancesismonitoredthroughanARM

basedcontrollerinterfacedtoHallEffectcurrentsensorsandstoredinaclouddata

baseknownasXively.Powercontrolofhomeappliancesisachievedthroughactuators

suchasrelayswhichcanbecontrolledbyclientwiththehelpofawebserver.Theweb

serverisdesignedusingHyperTextTransferProtocolforcommunicationbetween

clientandserverbyestablishingRemoteProcedureCallsbetweenclientandserver.

Conclusion/Improvements:Thedesignedsystem enablesclienttomonitorandcontrol

theappliancesathomefrom anywhereavailingtheIoTfeaturesofthedesignedsystem

therebyreducingthewastageofenergyusingamobileapp.
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1.INTRODUCTION

Electricityisthemostbasicneedofeveryoneinthismodernworld.Energyconsumption

graphisincreasingdaybydaywhereastheresourcesofenergyarediminishingparallel.

Usageofpowerisgrowingdrasticallypavingthewayforenergyefficienttechnologies

and digging forrenewable energy sources.Since prevention is betterthan cure

awarenessofenergyconsumptionshouldbebroughtintoeveryplacebeforeresources

getextinguished.Industrialusersconsume about37 percentofthe totalenergy,

personaland commercialtransportationconsumes20 percentwhereasresidential

appliancesconsume11percent;andcommercialusesamountto5percentofthetotal

energyandremaining 27percentKeywords:Energy,HomeAutomation,IoT,Xivelyof

theworld’senergyislostinenergytransmissionandgeneration.

The proposed system willhelp in reducing the energywastage bycontinuously

monitoringandcontrollingtheelectricalappliances.Amongallthemicrocontrollers,

mbed is selected because ofthe features ithas like simplicity,online compiler,

comfortablestart-upandperipherallibraries.Sincembedhas10/100MBitEthernet

compatibility,itcanbeinterfacedtoEthernetmodem inordertoimplementIoT.The

monitoredvaluesfrom sensorscanbecontinuouslystoredandupdatedinacloud

database.TherearemanyopensourcecloudplatformssuchasUbidots,Xivelyand

ThingSpeaketc.forseveraldashboarddevices.XivelyprovideslibrariesandBSPfiles

tombed.ThisisthereasonforchoosingXivelyasstorageplatform formonitoreddata

from currentmeasuringsensors.Controllingofthedevicesistheothertaskthatcould

bedonetosaveenergy.Relayscanbeusedasactuatorsinordertoturnonandturnoff

theappliancesaspertheneeds.Automationsystem onlinemakesusertooperatethe

system evenwhenuserisnotinvicinityoftheautomationsystem.Inthiscontext,IoT

concepthasbeeninitiated.IoTrepresentsintegrationofdevicesthroughinternetwhich

impliesthatthedevicesutilizeIP(InternetProtocol)addressasuniqueidentifier.When

interfacedtoEthernet,eachmbedgeneratesuniqueIPaddress.Dependinguponthe

necessityandnumberofrooms’presentinhouse,usercanprovidecontrollerstoeach

room.
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1.1 RELATEDWORK:

Inthissection,webrieflydiscusstheexistingworksaboutsmarthome

system based onthewirelesscommunicationtechnology.proposedaHome

EnergyManagementSystem (HEMS)usingtheZigBeetechnologytoreducethe

standbypower.

1.2 PROJECT DEFINITION:

Thesystem hasbeendesignedformeasurementofelectricalparametersof

household appliances.Importantfunctionstothesystem aretheeaseofmodeling,

setup,anduse.From theconsumerpointofview,electricalpowerconsumptionof

variousappliancesinahousealongwithsupplycurrentisthekeyparameter.

.

1.3 LITERATURESURVEY:

• 1.LanziseraS,WeberAR,LiaoA,PajakD,MeierAK.Communicatingpower

supplies:Bringing the internetto the ubiquitous energy gateways of

electronicdevices.IEEEInternetofThingsJournal.2014Apr;1(2):153–60.

InthispaperStevenLanziseraproposesanenergy-efficientsolutionusingnew

conceptofCPS(CommunicatingPowerSupplies)tofacilitatetheinformation

transferaboutenergyand controlthe information between the device and

buildingmanagementsystem.

• 2.HuQ,LiF.Hardwaredesignofsmarthomeenergymanagementsystem with

dynamicpriceresponse.IEEETransactionsonSmartGrid.2013Dec;4(4):1878–87.

InthispaperQinranHuinitiatedahardwaresystem thatconsistsofSmartHome

Energy Management System (SHEMS) including applications such as

communication,sensingtechnologyandamachine-learningalgorithm.

• 3.AssafMH,MootooR,DasSR,PetriuEM,GrozaV,BiswasS.Sensorbasedhome

automation and securitysystem.2012 IEEE InternationalInstrumentation and

MeasurementTechnologyConference(I2MTC);IEEE;2012;722–7.

Inthispaper,MansourH.Assafintroducedhomecontrolandsecuritysystem

basedonthefieldprogrammablearray.ThismodelisdesignedinHTML.
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2.PROBLEM DEFINITION

2.1EXISTINGSYSTEM

Theexistingsystem consistsofphysicalappliancesinhomethatarebeen

controlled through switches.These devices can be switched ON and OFF

manuallywheneverneededthissystem islesssecuredandpronetoelectricity

hazards.Alsothewastageofelectricitytendstobemajorfactorofconcern.

DRAWBACKSOFEXISTINGSYSTEM

 Electricityhazards

 Wastageofelectricity

 Nopowermonitoring.

2.2PROPOSEDSYSTEM

Compared with the traditionalcontrolsystem,the system has the

characteristicthatthedurationtimeoftrafficsignalcanbesmartlysetaccording

tothenumberofroadvehicles.Trafficsignal'sdurationtimecanbesmartlyand

intelligentlyadjustedaccordingtotherealtimeroadtrafficflow information.If

trafficlightswork'sdependinguponthedensityofthetrafficinalane/road,then

timemanagementfortrafficlightscanbedoneandcongestioncouldbereduced

ingreatway.ProvidingGreensignaltoemergencyvehiclesisveryimportanttask

tosavepatientlife.

Thus,optimization ofthe traffic lightswitching increases the road

capacity,savestimefortravellingandpreventstrafficcongestions.

ADVANTAGES:

 Lowcost

 Flexibilityinoperation

 Periodicpowermonitoring.
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3.SYSTEM ANALYSIS

3.1FEASIBILITYSTUDY:

Allprojectsarefeasible,givenunlimitedresourcesandinfinitetime.Butthe

developmentofsoftwareisplaguedbythescarcityofresourcesanddifficult

deliveryrates.Itisbothnecessaryandprudenttoevaluatethefeasibilityofa

projectattheearliestpossibletime.Threekeyconsiderationsareinvolvedinthe

feasibilityanalysisasfollows:

3.1.1EconomicFeasibility:

 Economic analysis is most frequently used for evaluation of the

effectiveness ofthe system.More commonlyknown as cost/benefit

analysistheprocedureistodeterminethebenefitandsavingthatis

expectedfrom asystem andcomparethem withcosts,decisionsare

madetodesignandimplementthesystem.Thisisanimportantinputto

themanagementbecauseveryoftenthetopmanagementdoesnotliketo

getconfoundedbythevarioustechnicalitiesthatboundtobeassociated

withaprojectofthiskind.

3.1.2TechnicalFeasibility:

 Technicalfeasibilitycentersontheexistingcomputersystem (hardware,

software,etc.,)andtowhatextentitcansupporttheproposedaddition.If

thebudgetisaseriousconstraint,thentheprojectisjudgednotfeasible.

  Thisassessmentfocusesonthetechnicalresourcesavailabletothe

organization.Ithelpsorganizationsdeterminewhetherthetechnical

resourcesmeetcapacityandwhetherthetechnicalteam iscapableof

convertingtheideasintoworkingsystems.Technicalfeasibilityalso

involvesevaluation ofthehardware,software,and othertechnical

requirementsoftheproposedsystem.

3.1.3OperationalFeasibility:

 Peopleareinherentlyresistantto change,and computershavebeen

knowntofacilitatechange.Itisunderstandablethattheintroductionofa
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candidatesystem requiresspecialefforttoeducate,sellandtrainthestaff

onnewwaysofconductingbusiness.

 This assessment involves undertaking a study to analyze and

determinewhether—andhow well—theorganization’sneedscanbe

metbycompleting theproject.Operationalfeasibilitystudiesalso

analyzehowaprojectplansatisfiestherequirementsidentifiedinthe

requirementsanalysisphaseofsystem development. 

 The projectis a well-taken step forthe safety ofan individualits

operationalfeasibilityistrustworthyandisusefulasclearlystatedin

section2.4ithasmanyadvantagesoverthepredecessor.

3.2SOFTWAREREQIREMENTSANDSPECIFICATION:

HardwareRequirements:
 ArduinoUno

 Currentsensor(ACS712)

 Currentsensor(ACS712)

 Wifi(ESP8266)

 Relay

 16x2lcd

 Regulatedpowersupply

SoftwareRequirements:
 ArduinoUNOIDE

 IoTThingSpeakcloud

 MiTappinventorforappdesign
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4.HARDWAREANDSOFTWAREREQUIREMENTS .

4.1Arduinouno:

 Arduino is open source physical processing which is base on a

microcontrollerboardandanincorporateddevelopmentenvironmentforthe

boardtobeprogrammed.Arduinogainsafewinputs,forexample,switches

orsensorsandcontrolafewmultipleoutputs,forexample,lights,engineand

others..

 Arduino program can run on Windows,Macintosh and Linux operating

systems(OS)oppositetomostmicrocontrollers’frameworkswhichrunonly

onWindows.Arduinoprogrammingiseasytolearnandapplytobeginners

andamateurs.Arduinoisaninstrumentusedtobuildabetterversionofa

computerwhichcancontrol,interactandsensemorethananormaldesktop

computer.

 TheArduino Uno is a microcontrollerboard based on theATmega328

(datasheet).Ithas 14 digitalinput/outputpins(ofwhich6canbeusedas

PWM outputs),6analoginputs,a16MHzcrystaloscillator,aUSBconnection,

apowerjack,anICSPheader,andareset button.Itcontainseverything

neededtosupportthemicrocontroller;simplyconnectittoacomputerwitha

USBcableorpoweritwithaAC-to-DCadapterorbatterytogetstarted.

 TheUnodiffersfrom allprecedingboardsinthatitdoesnotusetheFTDIUSB

-to-serialdriverchip.Instead,itfeaturestheAtmega8U2programmedasa

USB-to-serialconverter."Uno"meansoneinItalianandisnamedtomarkthe

upcoming release ofArduino 1.0.The Uno and version 1.0 willbe the

referenceversionsofArduno,movingforward.TheUnoisthelatestina

seriesofUSB Arduino boards,and thereferencemodelfortheArduino

platform.
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 Technicalspecificationsofarduino:

Microcontroller:ATmega328

OperatingVoltage:5V

InputVoltage(recommended):7-12

InputVoltage(limits):6-20V

DigitalI/OPins14(ofwhich6providePWM output)

AnalogInputPins6

DCCurrentperI/OPin40mA

DCCurrentfor3.3VPin50mA

FlashMemory

32KBofwhich0.5KBusedby

Bootloader

SRAM 2KB
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EEPROM 1KB

ClockSpeed16MHz

POWER:

 TheArduinoUnocanbepoweredviatheUSBconnectionorwithanexternal

power supply.Thepowersourceisselectedautomatically.

MEMORY:

 TheAtmega328has32KBofflashmemoryforstoringcode(ofwhich0,5

KBisusedforthebootloader);Ithasalso2KBofSRAM and1KBof

EEPROM (whichcanbereadandwrittenwiththeEEPROM library).

INPUT/OUTPUT:

 Eachofthe14digitalpinsontheUnocanbeusedasaninputoroutput,

usingpinMode(),digitalWrite(),anddigitalRead()functions.Theyoperateat
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5volts.

 .Eachpincanprovideorreceiveamaximum of40mAandhasaninternal

pull-upresistor(disconnectedbydefault)of20-50kOhms.Inaddition,some

pinshavespecializedfunctions.

COMMUNICATION:

 TheArduino Uno hasanumberoffacilitiesforcommunicating witha

computer,anotherArduino,orothermicrocontrollers.

 TheArduinosoftwareincludesaserialmonitorwhichallowssimpletextual

datatobesenttoandfrom theArduinoboard.

Programming:

 The Arduino Uno can be programmed with the Arduino software.The

ATmega328ontheArduinoUnocomespreburnedwithabootloaderthat

allowsyoutouploadnewcodetoitwithouttheuseofanexternalhardware

programmer.

Automatic(Software)Reset:

 Ratherthanrequiringaphysicalpressoftheresetbuttonbeforeanupload,

theArduinoUnoisdesignedinawaythatallowsittoberesetbysoftware

runningonaconnectedcomputer.Oneofthehardwareflow controllines

(DTR)oftheATmega8U2/16U2 is connected to the resetline ofthe

ATmega328viaa100nanofaradcapacitor.

USBOvercurrentProtection:

 TheArduinoUnohasaresettablepolyfusethatprotectsyourcomputer's

USBportsfrom shortsandovercurrent.Althoughmostcomputersprovide

theirowninternalprotection,thefuseprovidesanextralayerofprotection.

Ifmorethan500mAisappliedtotheUSBport,thefusewillautomatically

breaktheconnectionuntiltheshortoroverloadisremoved.

PhysicalCharacteristics:

 Themaximum lengthandwidthoftheUnoPCBare2.7and2.1inches
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respectively,withtheUSBconnectorandpowerjackextendingbeyondthe

formerdimension.Fourscrew holesallow theboardtobeattachedtoa

surfaceorcase.Notethatthedistancebetweendigitalpins7and8is160

mil(0.16"),notanevenmultipleofthe100milspacingoftheotherpins.

4.2ACS712CURRENTSENSOR:

 ACS712 current sensor operates from 5V and outputs analog voltage

proportionaltocurrentmeasuredonthesensingterminals.Youcansimpleuse

amicrocontrollerADCtoreadthevalues.

 Providesupto3000VRMSgalvanicisolation.Thelow-profile,smallform factor

packagesareidealforreducingPCBareaoversenseresistorop-amporbulky

currenttransformerconfigurations.The low resistance internalconductor

allowsforsensingupto20Acontinuouscurrent.Providingtypicaloutputerror

of1%.

Features:

 100mV/A outputsensitivity

 5.0V,singlesupplyoperation

 OutputvoltageproportionaltoACorDCcurrents

 Factory-trimmedforaccuracy

 Extremelystableoutputoffsetvoltage

 Nearlyzeromagnetichysteresis

 Ratiometricoutputfrom supplyvoltage

 Low-noiseanalogsignalpath

 DevicebandwidthissetviathenewFILTERpin

 5µsoutputrisetimeinresponsetostepinputcurrent

 80kHzbandwidth

 Totaloutputerror1.5%atTA=25°C
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 Smallfootprint,low-profileSOIC8package

 1.2mΩinternalconductorresistance

 2.1kVRMSminimum isolationvoltagefrom pins1-4topins5-8

4.3WIFIMODULE(ESP8266):

 ESP8266wasdesignedbytheChinesecompanyEspressifSystemsfor

usesinInternetofThings(IoT)systems.ESP8266isacompleteWiFi

system onchipthatincorporatesa32-bitprocessor,someRAM and

dependingonthevendorbetween512KBand4MBofflashmemory.

 Thisallowsthechiptoeitherfunctionasawirelessadapterthatcan

extendothersystemswithWiFifunctionality,orasastandaloneunitthat

can byitselfexecutesimpleapplications.Depending on thespecific

modulevariant(ESP-1toESP-12atthetimeofthisthesis)between0and

7GeneralPurposeInput/Output(GPIO)pinsareavailable,inadditionto

RxandTxpinsoftheUART,makingthemoduleverysuitableforIoT

applications.

 TheSoftwareDevelopmentKit(SDK)providedbyEspressifcontainsa

lightweightimplementationofaTCP/IP controlstack(lwIP)forWiFi

communication.Themoduleshouseslibrariesforoptionalservicessuch

asDynamicHostConfigurationProtocol(DHCP),DomainNameSystem

(DNS),JavaScriptObjectNotation(JSON)andSecureSocketLayer(SSL)
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librariesforApplicationLevelprogramming.

 Itincorporates802.11MACextensionssuchas802.11b/g/n/d/e/h/i/k/r

thatmanage signaltransmission,encapsulation,encryption,collision

managementandroamingfunctionality.Thechipgenerallycomesaspart

ofamodule,solderedtoaPrintedCircuitBoard(PCB),howeveritis

possibletopurchaseonlythechipitselfinordertocreateatrulycustom

module.

 Themodulecomesinmanydifferentvariations(ESP-01toESP-12),along

withnon-EspressifvendorssuchasOlimexandNodeMCU.Themain

differencesbetweenthesemodulesaresizeandadditionalcomponents

ofthePCB,withsomehavinganinbuiltPCBantennaandupto7GPIO

pins,whileothersprovidenoeasyaccesstoGPIOandnoantenna,butat

alowercostandmoduledimensions.Theprocessorinsidethemoduleis

alowpower,80MHz,32bitTensilicaXtensaLX.ItisclassifiedasaDPU,

which is Tensilicas own type ofCPU combining the strengths ofa

traditionalCPU andaDSP toachievebetterperformancefordata-intensive

tasks.
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4.4RELAYS:

 Arelayisanelectricalswitchthatopensandclosesunderthecontrolofanother

electricalcircuit.Intheoriginalform,theswitchisoperatedbyanelectromagnet

toopenorcloseoneormanysetsofcontacts.Arelayisabletocontrolan

outputcircuitofhigherpowerthantheinputcircuit,itcanbeconsideredtobe,in

abroadsense,aform ofanelectricalamplifier.

 RelaysareusualllySPDT (singlepoledoublethroughswitch)orDPDT (doublepole

doublethroughswitch)buttheycanhavemanymoresetsofswitchcontacts,for

examplerelayswith4setsofchangeovercontactsarereadilyavailable.
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4.5LCD(LiquidCristalDisplay):

Aliquidcrystaldisplay(LCD)isathin,flatdisplaydevicemadeupofanynumberof

colorormonochromepixelsarrayedinfrontofalightsourceorreflector.Eachpixel

consistsofacolumnofliquidcrystalmoleculessuspendedbetweentwotransparent

electrodes,andtwopolarizingfilters,theaxesofpolarityofwhichareperpendicularto

eachother.Withouttheliquidcrystalsbetweenthem,lightpassingthroughonewould

beblockedbytheother.Theliquidcrystaltwiststhepolarizationoflightenteringone

filter to allow it to pass through the other.

Fig:Addresslocationsfora1x16lineLCD
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Shapesandsizes:

4.6REGULATEDPOWERSUPPLY:

 BeingaWiFiSoC,thischiprequiresafairamountofpowertooperateits

transceiver.Ithasincorporatedsomeimpressivepowermanagementfeatures,

includinghighlyintegratedcomponentsthatallow forgreateroptimizationand

increasedefficiency.AllthismakesESP8266oneoftheleastpower-hungrychips



 intheWiFiICindustry!Unfortunatelyitslevelsofdemandarestillhigherthanof

thosebasedonwirelesstechnologiessuchasBluetooth,orZigBee.Theofficial
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ESP8266datasheetstatesthisregardingcurrentdraw:
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5.SYSTEM IMPLEMENTATION

TOOLSOFIMPLEMENTATION:

Inthisprojecttheimplementationisdonebyusingdifferentsoftware’slike:

 ArduinoIDE

-Editor

-Compiler

5.1:ArduinoIDE:

 WhenyouopenuptheArduinoIDEitwilllookverysimilartotheimage

below.IfyouareusingWindowsorLinuxtherewillbesomeslight

differencesbuttheIDEisprettymuchthesamenomatterwhatOSyou

areusing.TheIDEissplitupintotheToolbaracrossthetop,thecode

orSketchWindow inthecentreandtheSerialOutputwindow atthe

bottom.

Fig:ArduinoIDE
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5.2THINGSPEAK:

 Thingspeak isan IoT analytics platform servicethatallowsyouto

aggregate,visualize,andanalyzelivedatastreamsinthecloud.You

cansend datato ThingSpeak™ from yourdevices,createinstant

visualizationsoflivedata,andsendalertsusingwebserviceslike

Twitter® andTwilio®.WithMATLAB® analyticsinsideThingSpeak,you

can write and execute MATLAB code to perform preprocessing,

visualizations,and analyses.ThingSpeak enables engineers and

scientists to prototype and build IoT systems withoutsetting up

serversordevelopingwebsoftware.

5.3MITAPPINVENTOR:
 AppInventorletsyoudevelopapplicationsforAndroidphonesusinga

webbrowserandeitheraconnectedphoneoranon-screenphone

emulator.TheMITAppInventorserversstoreyourworkandhelpyou

keeptrackofyourprojects

 YoubuildappsbyworkingwiththeAppInventorDesigner,whereyou

selectthecomponentsforyourapp.TheAppInventorBlocksEditor,

whereyouassembleprogram blocksthatspecifyhowthecomponents

shouldbehave.Youassembleprogramsvisually,fittingpieces

togetherlikepiecesofapuzzle.Yourappappearsonthephonestep-

by-stepasyouaddpiecestoit,soyoucantestyourworkasyoubuild.

Ifyoudon'thaveanAndroidphone,youcanbuildyourappsusingthe

Androidemulator,softwarethatrunsonyourcomputerandbehaves

justlikethephone.
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BLOCKDIAGRAM:
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UseCaseDiagram:

Anusecasediagram visuallypresentsaseriesofactionsorflowofcontrol

inasystem similartoa flowchart ora dataflowdiagram.Usecasediagramsare

oftenusedinbusinessprocessmodeling.Thesearemodeledcanbesequential

andconcurrent.Inbothcasesanactivitydiagram willhaveabeginningandan

end.

Fig-9:UsecaseDiagram

Inthisdiagram itstatesthatfirstlytheuserloginintothemobileappby

givinghiscredentials.Inthatappitisclearlyindicatedthatlightsonandoff

buttonsandpowerconsumptionoflights.Basedonbuttonstheuser

controlsthelightsandhecanseethestatusofthelightsandhemay

logoutoftheappwhenitisnotneeded.
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Sequencediagram:

 Asequencediagram inUMLisakindofinteractiondiagram

thatshowshow processesoperatewithoneanotherandin

whatorder.ItisaconstructofaMessagesequenceChart.

Fig-10:Sequencediagram forwholesystem
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6.SYSTEM TESTING

INTRODUCTION:

Assuranceandforensuringthereliabilityofsoftware.Theresultsof

testingareusedlateronduringmaintenancealso.Theaim oftestingisoftento

demonstratethataprogram worksbyshowingthatithasnoerrors.Thebasic

purposeoftestingphaseistodetecttheerrorsthatmaybepresentinthe

program.

Henceoneshouldnotstarttestingwiththeintentofshowingthata

program works,buttheintentshouldbetoshowthataprogram doesn’twork.

Testingistheprocessofexecutingaprogram withtheintentoffindingerrors.

TESTINGOBJECTIVES:

Themainobjectiveoftestingistouncoverahostoferrors,systematically

andwith minimum effortandtime.Statingformally,wecansay

 Testingisaprocessofexecutingaprogram withtheintentoffindinganerror.

 Asuccessfultestisonethatuncoversanasyetundiscoverederror.

 Agoodtestcaseisonethathasahighprobabilityoffindingerror,ifitexists.

 Thetestsareinadequatetodetectpossiblypresenterrors.

SoftwareTesting:

Softwaretestingistheprocessofevaluationasoftwareitem todetect

differences between given inputand expected output.Also to assess the

features ofa software item.Testing assesses the qualityofthe product.

Softwaretesting isaprocessthatshould bedoneduring thedevelopment

process.Inotherwordssoftwaretestingisaverificationandvalidationprocess.
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Verification:

Verificationistheprocesstomakesuretheproductsatisfiestheconditions

imposedatthestartofthedevelopmentphase.Inotherwords,tomakesurethe

productbehavesthewaywewantitto.

Basicsofsoftwaretesting:

Therearetwobasicsofsoftwaretesting:blackboxtestingandwhitebox

testing.

BlackboxTesting:

Blackboxtestingisatestingtechniquethatignorestheinternal

mechanism ofthesystem andfocusesontheoutputgeneratedagainst

anyinputandexecutionofthesystem.Itisalsocalledfunctionaltesting.

Whitebox Testing:

Whiteboxtestingisatestingtechniquethattakesintoaccountthe

internalmechanism ofasystem.Itisalsocalledstructuraltestingand

glassboxtesting.Blackboxtestingisoftenusedforvalidationandwhite

boxtestingisoftenusedforverification. 

6.1Generaltestingtechniques:

Therearemanytypesoftestinglike

6.1.1UnitTesting:

Unittestingisthetestingofanindividualunitorgroupofrelatedunits.It

fallsundertheclassofwhiteboxtesting.Itisoftendonebytheprogrammer

totestthattheunithe/shehasimplementedisproducingexpectedoutput

againstgiveninput.
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6.1.2IntegrationTesting:

Integration testing is testing in which a group ofcomponents are

combined to produceoutput.Also,theinteractionbetweensoftwareand

hardwareistestedinintegrationtestingifsoftwareandhardwarecomponents

haveanyrelation.Itmayfallunderbothwhiteboxtestingandblackbox

testing. 

6.1.3FunctionalTesting:

Functionaltestingisthetestingtoensurethatthespecifiedfunctionality

requiredinthesystem requirementsworks.Itfallsundertheclassofblack

boxtesting.

Functionaltestingiscenteredonthefollowingitems:

ValidInput :Identifiedclassesofvalidinputmustbeaccepted.

InvalidInput :Identifiedclassesofvalidinputmustberejected.

Functions :Identifiedfunctionsmustbeexercised.

Output :identifiedclassesofapplicationoutputsmustbe

exercised.

SystemsorProcedures :interfacingsystemsorproceduresmustbeinvoked.

6.1.4RegressionTesting:

Regression testing is the testing after modification of a system,

component,oragroupofrelatedunitstoensurethatthemodificationis

workingcorrectlyandisnotdamagingorimposingothermodulesto

produceunexpectedresults.Itfallsundertheclassofblackboxtesting.

6.2IOTBASEDTECHNIQUES:

6.2.1.UsabilityTesting:
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Withamultitudeofdevicesofdifferentshapesandform factors,

expectationsandperceptionsvaryfrom oneusertotheother.Thus,

usabilityanduserexperiencetesting becomescrucial.

S.No Name Input Output verification

1 ARUDINO-UNO Code Signilinglights Valid

2 Wifimodule Capturing

internet

Transferring

them toarudino

Valid

3 Currentsensor Power Blinkinglights Valid

4 JumperWires Input

Voltage

OutputVoltage Valid

6.2.2.IOTSecurity:

IOTSecuritychallenges:IOTisdatacentricwhereallthedevices/system

connectedoperatebasedonthedatathatisavailable.

Whenitcomestothedataflowbetweendevices,thereisalwaysachance

thatthedatacanbeaccessedorreadwhengettingtransferred.

From a testing standpoint, we need to check if the data is

protected/encryptedwhengettingtransferredfrom onedevicetotheother.

S.No Name Security Verification

1 AdvancedIPscanner GettingIPaddress Valid

2 AdvancedIPscanner Not Getting IP

address

Invalid

6.2.3.Connectivity:

Thesystem hastobeavailableallthetimeandshouldhaveseamless
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connectivitywiththeusers.Thereshouldbeseamlessconnectivitywithwifiand

arudinofortransferringimages.

S.No Name Input Output Verification

1 ARUDINO-UNO From GPIO

pins

ToGPIOpins Valid

2 WIFIMODULE From hotspot Toarudino Valid

6.2.4.Performance:

Whenwearetalkingaboutasystem controllingadevice,weneedtomake

surethesystem isscalableforthatrange.

Weneedtomakesurethesystem performsthesameeventhoughthe

addeddataispropagated.From theabovewecanconcludethatonecan

controlthedeviceup

totheaccessibilityrange.

S.No Name Performance Verification

1 Coding Feasibility Valid

6.2.5.CompatibilityTesting:

Looking atthe complexarchitecture ofan IoT system,compatibility

testingisamust.

Testingitemssuchas,multipleoperatingsystem versions,browsertypes

andrespectiveversions,generationsofdevices,communicationmodesis

necessaryforIoTcompatibilitytesting.

S.No Name Compatibility Verification

1 Operatingsystem
Windows
iOS
Android

Valid
Valid
Valid

2
Communication
mode

Wi-Fi
Bluetooth

Valid
Valid
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1.SCREENSHOTS

Firstweneedtoobservethemobileappwhichconsistsoftwobuttons D1and
D2withtheindicationofnumberofunitsofpowerconsumption.Withonandoff
facility.

Fig-13:OverviewoftheMobileapp

AfterpressingbuttonD1intheappwiththeconnectionofwifetothekit.It
activatesthelightD1withnumberofunitsconsumedinthebothlcdandmobile
app.

Fig-14:Afterpressingbuttond1activationoffirstlight.
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Fig-15:pressingbuttonD1-offintheapp.

Fig-16:Showingtheoffofthelight.

AbovefigureshowstheoffofthelightD1.
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Fig-17:pressingofbothbuttonsD1andD2intheapp.

BelowfigureshowstheonoftwolightsD1andD2afterpressinginthemobile
app.anditdisplaysthenumberofunitsconsumedinthebothappandLCD.

Fig-18:ShowingtheOnoftwolights.

BelowfigureshowsoffoftwolightsD1andD2.
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Fig-19:Pressingtwolightsoff.

Belowfigureshowsbothlightsoffi.e.,D1andD2afterpressingbuttonsinthe
app.

Fig-20:Showingthebothlightsoff.
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Fig-21:pressingbuttonD2ON.

BelowfigureshowsONoflightD2afterpressingbuttonD2Onintheapp.

Fig-22:ShowingtheONoflightD2.

Belowfigureshowstrafficinallsidesoftheroad,buthavinghightrafficoneast
side.
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Fig-23:pressingbuttonD2offintheapp.
BelowfigureshowsoffofthelightD2intheapp.

Fig-24:ShowingtheOFFofthelightD2.

Belowfigureshowstrafficinallsidesoftheroad,buthavinghightrafficonwest
side.
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Fig-25:Indicatingthenumberofunitsconsumedbythelights.

Abovefigureshowsnumberofunitsconsumedbylights.Itisrepresentedin
graphicalmanner.IntheXaxisitisrepresentedthetimeandinYaxisitis
representedthenumberofunits.



ELECTRICITYUTILIZATIONANDMANAGEMENTUSINGIOT

GUDLAVALLERUENGINEERINGCOLLEGE34

Fig-26:Showingtheautomaticoffoflightsifitexceedsmorethan3units.
Belowfigureshowstrafficinallsidesoftheroad,buthavinghightrafficonsouth
side.
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Fig-27:Indicationofpowerconsumption3unitsinLCD.

Belowfigureshowstheautomaticofflightsifitexceedsthe3unitspower
consumption.anditdisplaysthestatusoflightinbothappandLCD.

Fig-28:Showingtheoffoflightifitexceedsmaximum limit.

Belowfigureshowstrafficinallsidesoftheroad,buthavinghightrafficonnorth
side.
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CONCLUSION

Thesystem istestedbyplacinglightsonparticularlaneandcalculatesthe

voltageoneachside,basedonthatwecanallocatetime.Bythiswecanreduce

thewaitingtimethatapowerspendoneachlight,canabletoreducethepower

consumptionandperiodicmonitoring.

FUTUREENHANCEMENT

Wecanimplementthisprojectforaentirehomeappliances.

Thiscan be extended to automate large scale environmentsuch as

officesandfactories.

Wecanprovidesecurityalsoforaccessingappliancesandforhome.

Infuture,thesystem willbeintegratedwithcosystemslikesmarthome

inhabitantbehaviorrecognitionsystemstodeterminethewellnessofthe

inhabiotantintermsofenergyconsumption.
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APPENDIX
AdvancedIPScanner:

FirstopengooglechromeanddownloadadvancedIPscannerandfollowthe
processthatwasexplainedinbelow:
HowtoinstallAdvancedIPScanner:

Fig:Selectsetuplanguage

Choosethecomponentstoinstall

Fig:Installationfolder
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Fig:Acceptingtheagreement

VNCviewer:
InordertoinstallVNCviewerfollowthesteps:

Fig:Selectlanguage
Choosetheinstallationdirectory
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Fig:installationfolder

Fig:accepttheagreement
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PROGRAMMEOUTCOMES(POs)
EngineeringGraduateswillbeableto:
1.Engineeringknowledge:Applytheknowledgeofmathematics,science,engineering
fundamentals,andanengineeringspecializationtothesolutionofcomplexengineering
problems.

2.Problem analysis:Identify,formulate,reviewresearchliterature,andanalyzecomplex
engineeringproblemsreachingsubstantiatedconclusionsusingfirstprinciplesof
mathematics,naturalsciences,andengineeringsciences.

3.Design/developmentofsolutions:Designsolutionsforcomplexengineering
problemsanddesignsystem componentsorprocessesthatmeetthespecifiedneeds
withappropriateconsiderationforthepublichealthandsafety,andthecultural,societal,
andenvironmentalconsiderations.

4.Conductinvestigationsofcomplexproblems:Useresearch-basedknowledgeand
researchmethodsincludingdesignofexperiments,analysisandinterpretationofdata,
andsynthesisoftheinformationtoprovidevalidconclusions.

5.Moderntoolusage:Create,select,andapplyappropriatetechniques,resources,and
modernengineeringandITtoolsincludingpredictionandmodelingtocomplex
engineeringactivitieswithanunderstandingofthelimitations.

6.Theengineerandsociety:Applyreasoninginformedbythecontextualknowledgeto
assesssocietal,health,safety,legalandculturalissuesandtheconsequent
responsibilitiesrelevanttotheprofessionalengineeringpractice.

7.Environmentandsustainability:Understandtheimpactoftheprofessional
engineeringsolutionsinsocietalandenvironmentalcontexts,anddemonstratethe
knowledgeof,andneedforsustainabledevelopment.

8.Ethics:Applyethicalprinciplesandcommittoprofessionalethicsandresponsibilities
andnormsoftheengineeringpractice.

9.Individualandteam work:Functioneffectivelyasanindividual,andasamemberor
leaderindiverseteams,andinmultidisciplinarysettings.

10.Communication:Communicateeffectivelyoncomplexengineeringactivitieswith
theengineeringcommunityandwithsocietyatlarge,suchas,beingableto
comprehendandwriteeffectivereportsanddesigndocumentation,makeeffective
presentations,andgiveandreceiveclearinstructions.

11.Projectmanagementandfinance:Demonstrateknowledgeandunderstandingof
theengineeringandmanagementprinciplesandapplythesetoone’sownwork,asa
memberandleaderinateam,tomanageprojectsandinmultidisciplinaryenvironments.

12.Life-longlearning:Recognizetheneedforandhavethepreparationandabilityto
engageinindependentandlife-longlearninginthebroadestcontextoftechnological
change.

PROGRAM SPECIFICOUTCOMES
Studentwillbeableto
1.Organize,maintainandprotectITInfrastructuralresources.
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2.DesignandDevelopweb,mobile,andsmartappsbasedsoftwaresolutionstothereal
worldproblems.

PROJECTPROFORMA

Classification
of

Project

Applicatio
n

Product Research Review



ProjectOutcomes

Outcome1 Identifytheproblem statementbyanalyzingvarious
domains.

Outcome2 Designandimplementsolutionstothecomputational
problemsbyapplyingengineeringknowledge,

Outcome3 Presenttechnicalreportbyapplyingdifferent
visualizationtoolsandEvaluationmetrics.

Outcome4 Analyzeethical,environmental,legalandsecurityissues
relatedtocomputingprojects.

MappingTable

Project
Outcom

es

ProgrammeOutcomes(POs) PSOs
PO
1

PO
2

PO
3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

PO1
0

PO1
1

PO1
2

PSO
1

PSO
2

Outcom
e1

3 3 3 2 3 1 3 3 3 2 2 2

Outcom
e2

3 3 3 3 3 3 3 3 3 2 3 2 3 3

Outcom
e3

2 2 2 2 3 3 3 3 3 3 3 3 3 3

Outcom
e4

3 3 3 3 3 3 3 2 2

Note:levelofmappingasfollows:
1-Slightly(Low)mapped 2-Moderately(Medium)mapped 3-Substantially(High)mapped
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ABSTRACT 

 
Traffic management is becoming one of the most important issues now a day due to the 

rapidly growing of urban population due to these; the number of vehicles on the road is 

increasing rapidly. Due to these the need of controlling streets, highways and roads become 

the major issue. Due to this problem of proper traffic management, there is a need for 

advanced technology and equipment to improve the state-ofthe-art of traffic control. Today's 

traffic management systems are not based on the live scenario, which leads insufficient traffic 

management. There is a need for developing selfadaptive system helps for better traffic 

management and helps to reduce the problem. The proposed project represents the method 

that can be implemented by using Raspberry Pi and its aim to prevent heavy traffic 

congestion. A web camera is placed in a traffic lane that will capture the images on the road 

these reference image and capture real-time images are compared. Images are effectively 

processed to know the traffic density; According to the processed data from Raspberry Pi and 

OpenCV, the controller will send a command to the timer show the particular time on the 

signal to manage traffic. Using this information obtained the development of Android 

application will be done; User can get the information of traffic density of particular location. 

The emergency vehicle detection such as ambulance, so that it can be detected easily and that 

lane can be given higher priority. 
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1.  INTRODUCTION 
 

The Internet of Things (IoT) is a system of interrelated computing devices, 

mechanical and digital machines, objects, animals or people that are provided with 

unique identifiers and the ability to transfer data over a network without requiring 

human-to-human or human-to-computer interaction. IoT has evolved from the 

convergence of wireless technologies, micro-electro mechanical systems (MEMS), micro 

services and the internet. The convergence has helped tear down the silo walls between 

operational technology (OT) and information technology (IT), allowing unstructured 

machine - generated data to be analyzed for insights that will drive improvements. 

The Internet of Things (IoT) is the network of physical devices, vehicles, home 

appliances and other items embedded with electronics, software, sensors, actuators, 

and connectivity which enables these objects to connect and exchange data. 

IoT is the internetworking of physical devices and other items embedded with 

electronics, software sensors and network connectivity that enables these objects to  

collect and exchange data and even these inter networked devices can be controlled by 

the users. 

The traffic control system is generally not adaptive enough, traffic congestion 

occurs often in most metropolitan cities, it needs a solution. Currently, traffic signals in 

most countries have preset time periods for the red/yellow/green signals. 

We design a control system for traffic in proper way this problem would be 

solved. Hence by using IOT concept this can be solved. The traffic density is escalating 

at an alarming rate in developing countries which calls for the need of intelligent traffic 

signals to replace the conventional manual and timer based systems. Experimental 

systems in existence involve image processing based density identification for routing of 

traffic which might be inefficient in situations like fog, rain or dust. 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Actuator
https://en.wikipedia.org/wiki/Internet_access
https://en.wikipedia.org/wiki/Data
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1.1  RELATED WORK: 

In today’s world everything is computerized so, our main aim is to automate the work 

that is being done manually by making use of IoT. By using our system one can easily 

control the traffic based on its density. 

 

1.2  PROJECT DEFINITION: 

Road transport is one of the primitive modes of transport in many parts of the world 

today. The number of vehicles using the road is increasing exponentially every day. Due 

to this reason, traffic congestion in urban areas is becoming unavoidable these days. 

Inefficient management of traffic causes wastage of invaluable time, pollution, wastage 

of fuel, cost of transportation and stress to drivers, etc. The common reason for traffic 

congestion is due to poor traffic prioritization, where there are situations some lane have 

less traffic than the other and the equal green signal duration for both which will affect 

the wastage of resources and drivers are stressed. By using “smart traffic signal control 

system” it will be reduced up to some extent. 

1.3 LITERATURE SURVEY: 

The literature related to the research topic has been reviewed for last twenty years in 

order to find out work carried out by various researches .It is noticed most of the research 

carried out belongs to the following categories: 

• Traffic light system using timer. 

• Smart traffic signal controlling using sensors 

Traffic light system using timer: 

The concept of this model is to implement traffic signaling system in a discrete cross-

road using NE-555 timer circuit. The design would also need to facilitate pedestrians to 

request for crossing the road as and when required by pressing a switch. This model of 

traffic signaling system is now being implemented across several metro and second tier 

cities of India. 

 Most of the crossings handle the automated traffic signaling using fixed duration 

intervals between the Red, Yellow, Green and Pedestrian Pass Signal. The uniqueness of 
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this model lies in the implementation of on-demand PedestrianPass signaling, thereby 

transforming the design into dynamic controller 

Smart traffic signal controlling using sensors: 

The most prevalent traffic signaling system in developing countries is the timer based 

system. Concept of intelligent traffic routing using wireless sensor networks. The primary 

elements of this system are the sensor nodes or motes consisting of sensors and a 

transmitter. The sensors interact with the physical environment while the transmitter 

pages the sensor’s data to the central controller.  

The sensors are ultrasonic or IR based optical sensors which transmits status based on 

presence of vehicle near it.  
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2. PROBLEM DEFINITION 

2.1 EXISTING SYSTEM 
 

In a traffic area, a car can only move ahead if there is space for it and the signal 

remains green until the present cars have passed. Due to this fixed time intervals of green, 

orange and red signals the waiting time is more and car uses more fuel. Present timings 

are inadequate in coping with unexpected situations such as a traffic accident or other 

natural disasters or specific unplanned events. Because the traffic control system is 

generally not adaptive enough, traffic congestion occurs often in most metropolitan cities. 

 

DRAWBACKS OF EXISTING SYSTEM 
 

• Downtime increases 

• Life threatening 

• Environmental Pollution. 

 

     2.2 PROPOSED SYSTEM 
 

Compared with the traditional control system, the system has the characteristic 

that the duration time of traffic signal can be smartly set according to the number of road 

vehicles. Traffic signal's duration time can be smartly and intelligently adjusted 

according to the real time road traffic flow information. If traffic lights work's depending 

upon the density of the traffic in a lane/road, then time management for traffic lights can 

be done and congestion could be reduced in great way. Providing Green signal to 

emergency vehicles is very important task to save patient life. 

Thus, optimization of the traffic light switching increases the road capacity, saves 

time for travelling and prevents traffic congestions. 

 

ADVANTAGES: 
 

• Waiting time at traffic  minimizes 

• Pollution decreases. 
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3. SYSTEM ANALYSIS 
 

3.1 FEASIBILITY STUDY: 
 

All projects are feasible, given unlimited resources and infinite time.  But the 

development of software is plagued by the scarcity of resources and difficult delivery 

rates.  It is both necessary and prudent to evaluate the feasibility of a project at the 

earliest possible time. Three key considerations are involved in the feasibility analysis as 

follows: 

3.1.1 Economic Feasibility: 

➢ Economic analysis is most frequently used for evaluation of the effectiveness of 

the system. More commonly known as cost/benefit analysis the procedure is to 

determine the benefit and saving that is expected from a system and compare 

them with costs, decisions are made to design and implement the system. This is 

an important input to the management because very often the top management 

does not like to get confounded by the various technicalities that bound to be 

associated with a project of this kind. 

3.1.2 Technical Feasibility: 

➢ Technical feasibility centers on the existing computer system (hardware, software, 

etc.,) and to what extent it can support the proposed addition. If the budget is a 

serious constraint, then the project is judged not feasible. 

➢  This assessment focuses on the technical resources available to the 

organization. It helps organizations determine whether the technical 

resources meet capacity and whether the technical team is capable of 

converting the ideas into working systems. Technical feasibility also 

involves evaluation of the hardware, software, and other technical 

requirements of the proposed system. 

3.1.3 Operational Feasibility: 

➢  People are inherently resistant to change, and computers have been known to 

facilitate change. It is understandable that the introduction of a candidate system 

requires special effort to educate, sell and train the staff on new ways of 

conducting business. 

 

➢ This assessment involves undertaking a study to analyze and determine 

whether—and how well—the organization’s needs can be met by completing 
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the project. Operational feasibility studies also analyze how a project plan 

satisfies the requirements identified in the requirements analysis phase of 

system development.  

➢ The project is a well-taken step for the safety of an individual its operational 

feasibility is trustworthy and is useful as clearly stated in section 2.4 it has many 

advantages over the predecessor. 

 

3.2 SOFTWARE REQIREMENTS AND SPECIFICATION: 

 

Hardware Requirements: 
• Raspberry pi3 Model B 

• WEBCAM 

• LEDs 

• Buzzer 

• RF transmitter and Receiver 

   Software Requirements: 
• Python IDLE 

• OpenCV. 
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4. HARDWARE, SOFTWARE REQUIREMENTS AND 

SPECIFICATIONS 

4.1 RASPBERRY PI: 

 

• The Raspberry Pi is a series of small single-board computers developed in 

the United Kingdom by the Raspberry Pi Foundation to promote teaching of 

basic computer science in schools and in developing countries. 

• The original model became far more popular than anticipated, selling outside 

its target market for uses such as robotics. It does not include peripherals (such 

as keyboards and mice) and cases. However, some accessories have been included in 

several official and unofficial bundles.  

• The organization behind the Raspberry Pi consists of two arms. The first two models 

were developed by the Raspberry Pi Foundation. After the Pi Model B was released, 

the Foundation set up Raspberry Pi Trading, with Eben Upton as CEO, to develop the 

third model, the B+. 

• Raspberry Pi Trading is responsible for developing the technology while the 

Foundation is an educational charity to promote the teaching of basic computer 

science in schools and in developing countries. 

• Raspberry Pi is more than computer as it provides access to the on-chip hardware i.e. 

GPIOs for developing an application. By accessing GPIO, we can connect devices 

like LED, motors, sensors, etc and can control them too. 

• The CPU speed of Raspberry Pi varies from 700 MHz to 1.2 GHz. Also, it has on-

board SDRAM that ranges from 256 MB to 1 GB. 

• The Raspberry Pi 3 is a version of the Raspberry Pi which was released in February 

2016. It contains a 1.2 GHz ARM Cortex-A53 CPU and hence is the first version of 

the Raspberry Pi to support the arm64 architecture. In 2018, two further models were 

added to the Raspberry Pi 3 family i.e., 3B+ and 3A+. 

https://en.wikipedia.org/wiki/Single-board_computer
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Developing_countries
https://en.wikipedia.org/wiki/Target_market
https://en.wikipedia.org/wiki/Robotics
https://en.wikipedia.org/wiki/Keyboard_(computing)
https://en.wikipedia.org/wiki/Mouse_(computing)
https://en.wikipedia.org/wiki/Computer_case
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Eben_Upton
https://wiki.debian.org/RaspberryPi
https://wiki.debian.org/RaspberryPi
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Fig-1: Raspberry Pi 3 Model B Hardware 

 

 Hardware Components shown above are mention below: 

1. HDMI (High-Definition Multimedia Interface): It is used for transmitting 

uncompressed video or digital audio data to the Computer Monitor, Digital TV, etc. 

Generally, this HDMI port helps to connect Raspberry Pi to the Digital television. 

2. CSI Camera Interface: CSI (Camera Serial Interface) interface provides a connection in 

between Broadcom Processor and Pi camera. This interface provides electrical 

connections between two devices. 

3. DSI Display Interface: DSI (Display Serial Interface) Display Interface is used for 

connecting LCD to the Raspberry Pi using 15-pin ribbon cable. DSI provides fast High-

resolution display interface specifically used for sending video data directly from GPU to 

the LCD display. 

4. Composite Video and Audio Output: The composite Video and Audio output port 

carries video along with audio signal to the Audio/Video systems. 

5. Power LED: It is a RED coloured LED which is used for Power indication. This LED 

will turn ON when Power is connected to the Raspberry Pi. It is connected to 5V directly 

and will start blinking whenever the supply voltage drops below 4.63V. 

6. ACT PWR: ACT PWR is Green LED which shows the SD card activity. 
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4.1.1 Hardware: 
 

The Raspberry Pi hardware has evolved through several versions that feature 

variations. In memory capacity and peripheral-device support. The below block diagram 

describes Model B and B+; Model A, A+ and the Pi Zero are similar, but lack 

the Ethernet and USB hub components. On the Pi 1 Model B+ and later models the 

USB/Ethernet chip contains a five-port USB hub, of which four ports are available, while 

the Pi 1 Model B only provides two. On the Pi Zero, the USB port is also connected 

directly to the SoC, but it uses a micro USB (OTG) port. 

 

Fig-2: Hardware structure 

       4.1.2 Processor: 

 The earlier V1.1 model of the Raspberry Pi 2 used a Broadcom BCM2836 SoC 

with a 900 MHz 32-bit, quad-core ARM Cortex-A7 processor, with 256 KB shared L2 

cache. The Raspberry Pi 2 V1.2 was upgraded to a Broadcom BCM2837 SoC with a 

1.2 GHz 64-bit quad-core ARM Cortex-A53 processor,  the same SoC which is used on 

the Raspberry Pi 3, but under clocked (by default) to the same 900 MHz CPU clock sped 

as the V1.1 

4.1.3 RAM: 

On the older beta Model B boards, 128 MB was allocated by default to the GPU, 

leaving 128 MB for the CPU. On the first 256 MB release Model B (and Model A), three 

different splits were possible. The default split was 192 MB (RAM for CPU), which 

should be sufficient for standalone 1080p video decoding, or for simple 3D, but probably 

not for both together.  

 

https://en.wikipedia.org/wiki/Computer_memory
https://en.wikipedia.org/wiki/Ethernet
https://en.wikipedia.org/wiki/USB
https://en.wikipedia.org/wiki/Micro_USB
https://en.wikipedia.org/wiki/File:Raspberrypi_block_function_v01.svg
https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/Quad_Core
https://en.wikipedia.org/wiki/ARM_Cortex-A7
https://en.wikipedia.org/wiki/64-bit_computing
https://en.wikipedia.org/wiki/ARM_Cortex-A53
https://en.wikipedia.org/wiki/Underclocking
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4.1.4 General purpose input-output (GPIO) pins: 

Raspberry Pi 1 Models A+ and B+, Pi 2 Model B, Pi 3 Models  A+, B and B+, 

and Pi Zero and Zero W GPIO J8 have a 40-pin pinout.  Raspberry Pi 1 Models A and B 

have only the first 26 pins. Model B also has a pad (called P5 on the board and P6 on the 

schematics) of 8 pins offering access to an additional 4 GPIO connections 

 

Fig-3: GPIO Pins 
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  Some other Specifications of raspberry pi 3: 

 
• CPU: Quad-core 64-bit ARM Cortex A53 clocked at 1.2 GHz 

• GPU: 400MHz VideoCore IV multimedia 

• Memory: 1GB LPDDR2-900 SDRAM (i.e. 900MHz) 

• USB ports: 4 

• video outputs: HDMI, composite video (PAL and NTSC) via 3.5 mm jack 

• Network: 10/100Mbps Ethernet and 802.11n Wireless LAN 

• Peripherals: 17 GPIO plus specific functions, and HAT ID bus 

• Bluetooth: 4.1 

• Power source: 5 V via MicroUSB or GPIO header 

• Size: 85.60mm × 56.5mm 

• Weight: 45g (1.6 oz) 

 

4.1.5 Operating systems: 

The Raspberry Pi foundation provides Raspbian, a Debian-based Linux 

distribution for download, as well as third-party Ubuntu, Windows 10 IoT Core, RISC 

OS, and specialized media center distributions.  It promotes Python and Scratch as the 

main programming languages, with support for many other languages. The 

default firmware is closed source, while an unofficial open source is available. Many 

other operating systems can also run on the Raspberry Pi, including the formally verified 

microkernel, seL4.  

Other operating systems: 

• Broad VCOS 

• Open BSD 

• Windows 10 IoT Core 

• Android things  

• Xubuntu 

• Lubuntu 

• Devua 

    

https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/Scratch_(programming_language)
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Closed_source
https://en.wikipedia.org/wiki/Open_source
https://en.wikipedia.org/wiki/L4_microkernel_family#High_assurance:_seL4
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4.1.6 Raspberry Pi compatible operating systems: 

Distribution  Type  Memory 

footprint  

Packages  

Arch Linux ARM Linux  
 

8,700 

BerryTerminal Linux  
  

Bodhi Linux Raspbian 
 

35,000+ 

ARMHF 

Debian ARM Linux  
 

20,000+ 

Fedora Remix Linux  
 

16,464?  

Gentoo Linux Linux  ~23 MiB 
 

IPFire Linux  ~20 MiB 144 

I2PBerry Linux  
 

20,000+ 

    

Meego MER + XBMC Linux (embedded)  ~34 MiB + 

XBMC  

~320 (core)  

Moebius Raspbian ~20 MiB (core) + Raspbian 

Repositories  

Nos Linux  ~90 MiB 35,000+  

openSUSE Linux 3.11  28 MiB (inc. 

X11)  

6300 

OpenWRT Linux  3,3MiB  3358 

PiBang Linux Linux_3.6.11 

&SystemD 

  

PwnPi Linux  
 

20,000+ 

QtonPi Linux  
  

VPNbian Linux  ~40 MiB w/o 

desktop  

35,000+ 

Raspbian Linux  ~30 MiB w/o 

desktop  

35,000+ 
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OpenELEC Linux 3.10.16 

(embedded)  

95 MiB (incl. 

XBMC)  

~140 (+ 7 via xbmc)  

XBian Raspbian 
 

35,000+ 

Raspbmc Raspbian 
 

20,000+ 

RISC OS RISC OS  
  

Aros hosted on Raspbian 

Limited Demo 

Mixed Debian6 and 

Aros 

<~50 MiB 
 

Plan9 Plan 9  
  

SlaXBMCRPi Linux 3.10.36+  
 

476 

(+ Official SlackwareARM 

14.1 Packages)  

PiMAME Linux  
  

PiBox Linux/Buildroot 
  

PipaOS Raspbian ~32 MiB 37.500  

Raspberry WebKiosk Raspbian 
  

Volumio Raspbian 
  

Nard SDK Embedded Linux  ~40 MB  
 

      

Table 2: List of supported Operating Systems 

4.1.7.Applications of Raspberry pi: 

• Teaching programming concepts. 

• Teaching hardware interfacing. 

• It can be used in robotics for controlling motors, sensors, etc. 

• It can be used as a downloading machine replacing desktop computers. It 

consumes very low power and also can be accessed remotely. 

• It can be used as a media centre at home. Any television can be converted to a 

smart TV with internet capabilities with the Pi. 

• Can be used in creating and handling small servers. 

• It can be used for making digital photo frames, tablets etc at home. 
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4.1.8 Advantages and Disadvantages: 

 Advantages of the Raspberry Pi: 

• The microcomputer is useful for small or home based businesses that run on a 

smaller budget than bigger companies for you are not required to purchase any 

special licenses from the Raspberry Pi Foundation to use their product or if you 

invent new technology that embeds the product. 

• The product does not require the user to have extensive programming experience 

since it is aimed for the younger generation to learn about programming. Python, 

the programming language that the Pi uses, is less complex than other languages 

available. 

• The product also gives you a lot of room to experiment and turn it into something 

else that is entirely different.   

• The Raspberry Pi is perfect for adaptive technology: it is able to display images or 

play videos at 1080p high definition resolution to building systems such as digital 

jukeboxes or prototyping embedded systems. 

• The product is energy efficient and provides a greener ethical alternative to small 

businesses. 

 

Disadvantages of the Raspberry pi: 

• It does not replace your computer, since the Ethernet is only a 10/100 and the processor 

is not as fast, it is time consuming to download and install software and is unable to do 

any complex multitasking. 

• Not compatible with other operating systems such as Windows (There are currently 1.3 

billion Windows users around the world.) 

• To use the Raspberry Pi,it will take more than just 35 dollars to get it to do what 

you need through buying extra accessories such as the SD card, USB power 

supply, keyboard..etc and if you take into account the acquisition cost of the 

product. 

• This product will not be useful for bigger businesses that already have big servers, which 

would already do everything that the Raspberry Pi does, so it would not be worth it to 

take the time to get someone to put it together. 

 

4.2 WEBCAM: 

   A webcam is a video camera that feeds or streams its image in real time to or 

through   computer to a computer network. When “captured” by the computer, the video 

stream may be    saved,viewed or sent on other networks via systems such as the internet, 

and emailed as an attachment.When sent to a remote location, the video stream may be 
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saved, viewed on sent there. A webcam is generally connected by a USB cable, or similar 

cable, or built into computer hardware, such as laptops.Webcam is shown in fig 

           4.2.1 Characteristics: 

• WEBCAMS are known for their low manufacturing cost. 

•  High flexibility making them the lowest-cost form of video telephony.  

• Despite the low cost, the resolution offered is rather impressive, with low-end 

WEBCAMS offering resolutions of 320×240, medium USB cams offering 

640×480 resolution, and high-end cams offering 1280×720 or even 1920×1080 

resolution.  

• They have also become a source of security and privacy issues, as some built-in 

webcams can be remotely activated by spyware. 

4.2.2 Uses: 

• Health care 

• Video monitoring 

• Video calling and video conferencing. 

 

                 Fig-4: WEBCAM 

 

https://en.wikipedia.org/wiki/Manufacturing
https://en.wikipedia.org/wiki/Videotelephony
https://en.wikipedia.org/wiki/Image_resolution
https://en.wikipedia.org/wiki/Spyware
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4.3 LEDs: 

A light-emitting diode (LED) is a semiconductor light source that emits light 

when current flows through it. Electrons in the semiconductor recombine with electron 

holes, releasing energy in the form of photons. This effect is called electroluminescence. 

The color of the light is determined by the energy required for electrons to cross 

the band gap of the semiconductor. White light is obtained by using multiple 

semiconductors or a layer of light-emitting phosphor on the semiconductor device.  

LEDs have many advantages over incandescent light sources, including lower 

energy consumption, longer lifetime, improved physical robustness, smaller size, and 

faster switching. Unlike a laser, the color of light emitted from an LED is neither 

coherent nor monochromatic, but the spectrum is narrow with respect to human vision, 

and functionally monochromatic. 

4.3.1 Advantages: 

• Efficiency 

• Color  

• Size 

• Warm up time 

 

Fig-5: LEDs 

https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Light_source
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Photon
https://en.wikipedia.org/wiki/Electroluminescence
https://en.wikipedia.org/wiki/Band_gap
https://en.wikipedia.org/wiki/Laser
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4.4 RF TRANMITTER AND RECEIVER MODULE: 

          RF transmitter and receiver are with 434 MHz frequency is used for transmitting 

signals from place to another place to inform about the data. RF transmitter and receiver 

are used for the vehicles like ambulance, fire and police. The transmitter is connected to 

battery and the receiver will be connected to raspberry pi module. 

          The RF transmitter is fixed in the vehicles, when these vehicles got struck in the 

traffic, transmitter sends the information to the receiver manually, by this action the 

green light is allowed to that road which sends the vehicles immediately. In this way the 

emergency vehicles are allowed to save the life of the people who are in severe 

condition. 

                        

                              

                                   Fig-6:Interfacing RF TX AND RX 

           4.5 BUZZER: 

                     A buzzer or beeper is a signaling device, usually electronic, typically used  in          

             household appliances such as a microwave oven, or game shows. 

                         It most commonly consists of a number of switches or sensors connected to            

            control unit that determines if and which button was pushed or a preset time has lapsed, 

            and usually illuminates a light on the appropriate button or control panel, and sounds a   

            warning in the form of a continuous or intermittent buzzing or beeping sound. Initially 
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            this device was based on an electromechanical system which was identical to an electric 

           bell without the metal gong . Often these units were anchored to a wall or ceiling and  

           used the ceiling or wall as a sounding board. Another implementation with some AC- 

          connected devices was to implement a circuit to make the AC current into a noise loud   

          enough to drive a loudspeaker and hook this circuit up to a cheap 8-ohm speaker.          

          Nowadays, it is more popular to use a ceramic-based piezoelectric sounder like a Son                                       

          alert which makes a high-pitched tone. Usually these were hooked up “driver” circuits 

          which varied the pitch of the sound or pulsed the sound on and off. 

                       In game shows it is also known as a “lockout system”  because when one person 

          Signals (“buzzes in”), all others are locked out from signaling. Several game shows have 

          large buzzer buttons which are identified as “plungers”  

                       The word “buzzer” comes from the rasping noise that buzzers made when they  

          made when they were electromechanical devices, operated from stepped-down AC line  

          50 or 60 cycles.Other sounds commonly used to indicate that a button has been pressed 

          are a ring or a beep. 

                               

                                                     Fig-7:Buzzer 

4.6 JUMPER WIRES:  

• A  jumper wire  is  an  electrical  wire  or  group  of  them  in  a  cable  with  a  

connector or  pin  at  each  end, which  is  normally  used  to  interconnect  the  

components  of a  breadboard   or  other  prototype  or  test  circuit, internally    or  

with  other  equipment  or  components, without   soldering. 
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• Individual      jump wires   are  fitted  by  inserting  their  “end connectors “into  the  

slots provided  in a  breadboard, the   header connector   of  a  circuit  board, or  a  

piece  of  test equipment. 

• In electronics and particularly computing, a jumper is a short length of conductor 

used to close, open or bypass part of an electronic circuit. They are typically used to 

set up or configure printed circuit boards, such as the motherboards of computers. 

 

 

 

 

 

 

          4.6.1 Types of Jumper wires 

Jumper pins (points to be connected by the jumper) are arranged in groups called 

Jumper Blocks, each group having at least one pair of contact points. An appropriately 

sized conductive sleeve called a jumper, or more technically, a shunt jumper, is slipped 

over the pins to complete the circuit. 

Jumpers must be electrically conducting they are usually encased in a non-

conductive block of plastic for convenience. This also avoids the risk that an unshielded 

jumper will accidentally short out something critical.    

 

Fig-8: Jumper wires 
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4.7 Python: 

 

      It is an interpreted   programming language for general-purpose programming 

Python has a design philosophy that emphasizes code readability, notably using  significant 

whitespace . It provides are available for many operating systems constructs that enable clear 

programming.  

IDLE: 

The easiest introduction to Python is through IDLE, a Python development 

environment. Open IDLE from the Desktop or applications menu: 

 

 

 

 

                                              Fig-9: Raspberry pi  start menu 
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OpenCV: 

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. 

What it can do? 

1. Read and Write Images. 

2. Detection of faces and its features. 

3. Detection of shapes like Circle, rectangle etc in an image. E.g. Detection of coin in 

images. 

4. Text recognition in images. 

5. Modifying image quality and colours e.g.: Instagram, CamScanner. 

6. Developing augmented reality apps and one of the languages it works hand in hand is 

python. 

 

4.8 Advanced IP Scanner: 

Advanced IP Scanner is a free, fast and powerful network scanner with a user-

friendly interface. In a matter of seconds, Advanced IP Scanner can locate all the 

computers on your wired or wireless local network and conduct a scan of their ports. The 

program provides easy access to various network resources, such as HTTP, HTTPS, FTP 

and shared folders. It also enables you to detect all the IP addresses on your Wi-Fi 

network. The remote PC shutdown feature lets you shut down any remote computer or 

group of computers running Windows. You can also wake these machines up remotely 

using Advanced IP Scanner, if their network cards support the Wake-On-LAN function. 
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4.9 VNC viewer: 

VNC is platform-independent – there are clients and servers for many GUI-based 

operating systems and for Java. Multiple clients may connect to a VNC server at the same 

time. Popular uses for this technology include remote technical support and accessing 

files on one's work computer from one's home computer, or vice versa. 

In computing, Virtual Network Computing (VNC) is a graphical desktop-

sharing system that uses the Remote Frame Buffer protocol (RFB) to remotely control 

another computer. It transmits the keyboard and mouse events from one computer to 

another, relaying the graphical-screen updates back in the other direction, over a network.  

VNC was originally developed at the Olivetti & Oracle Research Lab in 

Cambridge, United Kingdom. The original VNC source code and many modern 

derivatives are open source under the GNU General Public License. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Java_Virtual_Machine
https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/RFB_protocol
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer_keyboard
https://en.wikipedia.org/wiki/Computer_mouse
https://en.wikipedia.org/wiki/Computer_screen
https://en.wikipedia.org/wiki/Computer_network
https://en.wikipedia.org/wiki/Olivetti_%26_Oracle_Research_Lab
https://en.wikipedia.org/wiki/Source_code
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/GNU_General_Public_License
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                      5. SYSTEM IMPLEMENTATION 
 

5.1 MODULES OF THE PROJECT: 

 

• Raspberry PI 3 Model B: 

The raspberry pi is the heart of the whole system. It is a series of small 

single board computer. Raspberry Pi 3 has an ability to connect Wi-Fi module. In 

raspberry pi 3 we are having 28 GPIO pins in which these pins are connected to   

LED lights. It uses python language. The Processor used is Broadcom BCM2837 

RAM is of 1GB. It has a Camera interface of 400MIPI. The minimum power 

supply is 2.5A and this can be done by using a USB cable. 

• USB camera module: 

USB cameras are typically small cameras that can attach to a user's 

monitor. It has a resolution of 720pixels. Here we are connecting USB camera to 

raspberry pi, where the image can be taken by the camera can be processed in 

raspberry pi. Every time whenever we need to know the density of traffic in that 

particular lane it will takes the image of that blob and transfer that to the 

processor. 

• BUZZER: 

         A buzzer or beeper is a signaling device and it most commonly consists of 

a number of switches or sensors connected to a control unit that determines if and 

which button was pushed or a preset time has lapsed, and usually illuminates a 

light on the appropriate button or control panel, and sounds a warning in the form 

of a continuous or intermittent buzzing or beeping sound. Initially this device was 

based on an electromechanical system which was identical to an electric bell 

without the metal gong . Often these units were anchored to a wall or ceiling and 

used the ceiling or wall as a sounding board. Another implementation with some 

AC-connected devices was to implement a circuit to make the AC current into a 

noise loud enough to drive a loudspeaker and hook this circuit up to a cheap 8-

ohm speaker. Nowadays, it is more popular to use a ceramic-based piezoelectric 
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sounder like a Son alert which makes a high-pitched tone. Usually these were 

hooked up to &quot;driver&quot; circuits which varied the pitch of the sound or 

pulsed the sound on and off. 

• LEDs: 

These lights are generally known as light emitting diodes (LED). Here we 

are using red and green LED’s on four sides of the road. LED lights are used to 

determine whether to go or to stop in traffic. Whenever we have red light then that 

area need to stop, otherwise they can go.  

• Advanced IP Scanner: 

Reliable and free network scanner to analyses LAN. The program shows 

all network devices, gives you access to shared folders, provides remote control of 

computers (via RDP and Radmin), and can even remotely switch computers off.  

• VNC viewer: 

In computing, Virtual Network Computing (VNC) is a 

graphical desktop-sharing system that uses the Remote Frame Buffer protocol 

(RFB) to remotely control another computer. It transmits 

the keyboard and mouse events from one computer to another, relaying the 

graphical-screen updates back in the other direction, over a network. Here we are 

using this for displaying the raspberry pi unit in our computer. 

 

  

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/RFB_protocol
https://en.wikipedia.org/wiki/RFB_protocol
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer_keyboard
https://en.wikipedia.org/wiki/Computer_mouse
https://en.wikipedia.org/wiki/Computer_screen
https://en.wikipedia.org/wiki/Computer_network
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5.2 DESIGN: 

 

Fig-10: Block diagram 

         5.3 UML diagrams: 

  The unified modeling language is a standard language for specifying, 

 visualization, constructing and documenting the artifacts of the software system, 

 as well as for business modeling and non-software systems. 

 GOALS OF UML: 

 The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling language so that they can 

develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, 

patterns and components. 

7. Integrate best practices. 
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Activity Diagram: 

An activity diagram visually presents a series of actions or flow of control in a 

system similar to a flowchart or a data flow diagram. Activity diagrams are often used in 

business process modeling. Activities modeled can be sequential and concurrent. In both 

cases an activity diagram will have a beginning and an end. 

 
Fig-11: Activity diagram 

 Sequence diagram: 

A sequence diagram in 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. 

https://www.smartdraw.com/flowchart/
https://www.smartdraw.com/data-flow-diagram/
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Fig-12: Sequence diagram for whole system 

         Collaboration diagram: 

               A collaboration diagram, also called a communication diagram or interaction 

diagram, is an illustration of the relationships and interactions among software objects in 

the UML. 

 

 
Fig-13:  Collaboration diagram 

  

 Use case diagram: 
Use case diagram is a type of behavioral diagram defined by and created 

from  use case analysis. The main purpose of a use case diagram is to show what 

https://searchmicroservices.techtarget.com/definition/software
https://searchmicroservices.techtarget.com/definition/object
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system functions are performed for which actor. Roles of the actors in the system 

can be depicted.  

 
Fig-14: Use case Diagram 
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6. SYSTEM TESTING 
 INTRODUCTION: 

Assurance and for ensuring the reliability of software. The results of testing are 

used later on during maintenance also. The aim of testing is often to demonstrate that a                                            

program works by showing that it has no errors. The basic purpose of testing phase is to 

detect the errors that may be present in the program. 

Hence one should not start testing with the intent of showing that a program 

works, but the intent should be to show that a program doesn’t work. Testing is the 

process of executing a program with the intent of finding errors. 

TESTING OBJECTIVES: 

The main objective of testing is to uncover a host of errors, systematically and with    

minimum effort and time. Stating formally, we can say 

• Testing is a process of executing a program with the intent of finding an error. 

• A successful test is one that uncovers an as yet undiscovered error. 

• A good test case is one that has a high probability of finding error, if it exists. 

• The tests are inadequate to detect possibly present errors. 

      Software Testing: 

Software testing is the process of evaluation a software item to detect differences 

between given input and expected output. Also to assess the features of a software item. 

Testing assesses the quality of the product. Software testing is a process that should be 

done during the development process. In other words software testing is a verification 

and validation process. 
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          Verification:  

          Verification is the process to make sure the product satisfies the conditions 

imposed at the start of the development phase. In other words, to make sure the product 

behaves the way we want it to. 

      Basics of software testing: 

There are two basics of software testing: black box testing and white box testing. 

• Black box Testing: 

Black box testing is a testing technique that ignores the internal 

mechanism of the system and focuses on the output generated against any input 

and execution of the system. It is also called functional testing. 

• White box Testing: 

White box testing is a testing technique that takes into account the internal 

mechanism of a system. It is also called structural testing and glass box testing. 

Black box testing is often used for validation and white box testing is often used 

for verification.  

6.1 General testing techniques: 

There are many types of testing like 

6.1.1 Unit Testing:  

Unit testing is the testing of an individual unit or group of related units. It falls 

under the class of white box testing. It is often done by the programmer to test that the 

unit he/she has implemented is producing expected output against given input. 

6.1.2 Integration Testing:  

Integration testing is testing in which a group of components are combined to 

produce output. Also, the interaction between software and hardware is tested in 
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integration testing if software and hardware components have any relation. It may fall 

under both white box testing and black box testing.  

6.1.3 Functional Testing: 

Functional testing is the testing to ensure that the specified functionality required 

in the system requirements works. It falls under the class of black box testing. 

Functional testing is centered on the following items: 

Valid Input                      : Identified classes of valid input must be accepted. 

Invalid Input                    :  Identified classes of valid input must be rejected. 

Functions                         : Identified functions must be exercised. 

Output                              : identified classes of application outputs must be exercised. 

Systems or Procedures    : interfacing systems or procedures must be invoked. 

6.1.4 Regression Testing: 

Regression testing is the testing after modification of a system, component, or a 

group of related units to ensure that the modification is working correctly and is 

not damaging or imposing other modules to produce unexpected results. It falls 

under the class of black box testing. 

  6.2 IOT BASED TECHNIQUES:  

6.2.1. Usability Testing: 

With a multitude of devices of different shapes and form factors, expectations and 

perceptions vary from one user to the other. Thus, usability and user experience 

testing  becomes crucial 

 

. 



TRAFFIC CONTROLLING SYSTEM USING MACHINE LEARNING 

GUDLAVALLERU ENGINEERING COLLEGE 32 

 

S.No Name Input Output verification 

1 Raspberry PI Code Signaling lights Valid 

2 USB camera Capturing 

images 

Transferring them 

to raspberry pi 

Valid 

3 LED lights Power Blinking lights Valid 

4 Jumper Wires Input 

Voltage 

Output Voltage Valid 

6.2.2. IoT Security: 

IoT Security challenges: IoT is data centric where all the devices/system 

connected operate based on the data that is available. 

When it comes to the data flow between devices, there is always a chance that the 

data can be accessed or read when getting transferred. 

From a testing standpoint, we need to check if the data is protected/encrypted 

when getting transferred from one device to the other. 

 

S.No Name Security Verification 

1 Advanced IP scanner  Getting IP address Valid 

2 Advanced IP scanner Not Getting IP 

address 

Invalid 

 

     

6.2.3. Connectivity: 

The system has to be available all the time and should have seamless connectivity 

with the users. There should be seamless connectivity with USB camera and raspberry 

pi for transferring images. 

S.No Name Input Output Verification 

1 Raspberry PI From GPIO 

pins 

To GPIO pins Valid 

2 USB camera From USB 

camera  

To raspberry PI  Valid 
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              6.2.4. Performance: 
 

When we are talking about a system controlling a device, we need to make sure      

the system is scalable for that range. 

We need to make sure the system performs the same even though the added data 

is propagated. From the above we can conclude that one can control the device up 

to the accessibility range.  

S.No Name Performance Verification 

1 Coding  Feasibility Valid 

        

 

             6.2. 5. Compatibility Testing: 
 

Looking at the complex architecture of an IoT system, compatibility testing is a 

must. 

Testing items such as, multiple operating system versions, browser types and 

respective versions, generations of devices, communication modes is necessary 

for IoT compatibility testing. 

S.No Name Compatibility Verification 

 

1 

 

Operating system 

Windows 

iOS 

Android 

Valid 

Valid 

Valid 

                  

2 

Communication 

mode 

Wi-Fi 

Bluetooth 

Valid 

Valid 
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                                        7.SCREENSHOTS 
 

Based on the above methodology analysis were conducted different sample images. The 

programs were done Python 2.7 supported by image processing software OpenCV and its 

associated libraries. The image is read from the video and is converted to hue saturation 

and value (HSV) form. The background is subtracted from it to get the subject image i.e. 

the vehicle. The image is converted to binary and the area of the subject is calculated. The 

results obtained as per the above discussed methodology are shown in Figures below. The 

shell result involves the pixel occupied by the subject (vehicle), and the traffic calculation 

based on it. 

In the below fig.15 the hardware components are interfaced to Raspberry pi and the 

Raspberry pi is connected to VNC viewer through Wi-Fi. 

                                 
                                        Fig-15: Interfacing traffic lights 

 

First we need to capture the image without having vehicles on the road then it doesnot 

feed any object and it displays traffic Status is unoccupied. So that we can distinguish 

each side lane clearly. We have to see in below fig.16 We can see this captured image in 

VNC viewer: 
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                                 Fig-16:When there is no Traffic then Status is Unoccupied 

 

Below Fig.17 shows the output of the traffic lights  if there is no traffic actual time of 

green light is 20 seconds.  

      

                       Fig-17: Traffic lights output 
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In Below Fig. 18 shows the case with four cars detected then it indicating 25-50% traffic 

              .  

      Fig-18:Figure showing result of four cars detecting and output showing 25-50% traffic 

        
     Below fig.19 shows a case where there is six cars detected and result indicating 50%-75%  

       Traffic. 

 

              
   Fig-19:Figure shows where there is six cars detected and result indicating 50%-75 Traffic 
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    Below fig.20 shows the vehicles are detected from the camera and image processing  

    technique is processed on the vehicles by making the boxes on each vehicle count  

    is known and increases time limit. 

         
                 Fig-20:Fig shows result of vehicle detected from camera.        

    

    Below fig.21 shows when there is a high traffic is occupied then time limit of the traffic 

    Occupied side is increased 20 seconds to 40 to 60 seconds based on the traffic density.  

                 
             Fig-21:Figure shows when high traffic is occupied time limit is increases. 
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      RF transmitter and receiver are used to allow the emergency vehicles like ambulance, fire   

       etc in traffic the signal from the vehicle is received by receiver and the green light will  

       be allowed on that road.we have to seen in below fig.22 

                        Fig-22: RF Tx and Rx output 
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CONCLUSION 
 

The system is tested by placing vehicles on particular lane and calculates the density on 

each side, based on that we can allocate time to that particular route. By this we can 

reduce the waiting time that a vehicle spend in traffic, can able to reduce the 

environmental pollution, and can reduce the petrol usage. The use of emergency vehicle 

detection algorithm helps to detect the vehicle such as ambulance, fire vehicles etc. 

Helps to give the priority to those emergency vehicles. This smart traffic control system 

is productive and it reduces the traffic in urban areas, time consumption due to heavy 

traffic 

 

FUTURE ENHANCEMENT 

 

• We can implement this project for a six sided road also.  

• Provide a facility to set a route as green corridor on critical health situations by 

taking the input from road authorities.  

• The vehicle objects can also be categorized into various classes depending upon 

the geomentric shape of vehicle for blocking the passage of large vehicles. 

•  Rather than traffic density, vehicle type or vehicle count is also consider as 

another set of parameters in traffic signaling. 
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APPENDIX 
Advanced IP Scanner: 

First open google chrome and download advanced IP scanner and follow the process that 

was explained in below: 

How to install Advanced IP Scanner: 

 

 

Fig: Select setup language 

Choose the components to install 

 

 

 
Fig: Installation folder 
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Fig: Accepting the agreement 

   

  

 

 

 

VNC viewer: 
In order to install VNC viewer follow the steps: 

 

 
Fig: Select language 

  Choose the installation directory 
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Fig: installation folder 

 

 

 
Fig: accept the agreement 
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PROGRAMME 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.  

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.  

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  
Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the real world 

problems.  
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PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

 

✓  

 

 

  

 

 

  

Project Outcomes 

Outcome 1 Identify the problem statement by analyzing various  

domains. 

Outcome 2 Design and implement solutions to the computational 

problems by applying engineering knowledge, 

Outcome 3 Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

Mapping Table 

 

Project 

Outcom

es 

Programme Outcomes (POs) PSOs 

PO

1 

PO

2 
PO

3 
PO

4 
PO

5 
PO

6 
PO

7 
PO

8 
PO

9 
PO1

0 
PO1

1 
PO1

2 
PSO

1 

PSO

2 

Outcome 

1 

3 3 3 2  3 1  3 3 3 2 2 2 

Outcome 

2 

3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 

3 

2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 

4 

     3 3 3 3 3 3 3 2 2 

 

        Note:  level of mapping as follows: 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 
 

 
Facial recognition is a category of biometric software which works by matching the facial 

 

features. We will be studying the implementation of various algorithms in the field of 

 

secure voting methodology. There are three levels of verification which were used for the 

 

voters in our proposed system. The first is UID verification, second is for the voter card 

 

number, and the third level of verification includes the use of various algorithms for facial 

 

recognition. In this project, we will provide a comparative study between these algorithms, 

 

namely: Eigen face, Fisher Face & SURF. 
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1. INTRODUCTION 
 

 

1.1 Problem statement:                                                       

In   India,   currently   we   are   having   two   kinds   of   voting mechanisms first the 

secret Ballet paper and the second one is  Electronic  Voting  Machines  (EVM),  but  the  

process  of voting has some demerits, the present system is not  much  safe  &  secure. A new 

authentication technique in online voting system is proposed, which requires less manpower. 

Three levels of verification were used for the voters in our proposed system.  The first one is 

Unique id number verification, second level of verification is election commission id or voter 

card number. If your election commission id number is correct then you have to go for third 

level of security which is the main security level.  Here the system recognize the face of the real 

voter from the current database given by the election commission. This would reduce  the  

chances  of  false  casting  of  voting  and  make  the system safer and accurate. In this project, 

we will discuss the different types of algorithms used in the field of facial recognition. 

 

1.2Purpose: 

 

In this project a new authentication technique in online voting system using facial 

recognition of the voter is used. In India, currently there are two types of voting system in 

practice. They are secret Ballet paper and Electronic Voting Machines (EVM), but both of the 

processes have some limitation or demerits. In India online voting has not been yet 

implemented. The current voting system is not safe and secure too. The voters need to go to 

distributed places like polling booths and stand in a long queue to cast their vote, because of 

these reasons most of the people misses their chance of voting. The voter who is not eligible can 

also cast its vote by fake means which may leads to many problems.  That’s why in this project 

we have to propose a system or way for voting which is very effective or useful in voting. In our 

approach we have three level of security in voting process. The first level is the verification of 

unique id number (UID), second level is the verification of election id number (EID) and third 

level is face recognition or face matching. The security level of our system is greatly improved 

by the new application method for each voter. The user authentication process of the system is 

improved by adding face recognition in an application which will identify whether the particular 

user is authenticated user or not.  
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1.3 Scope: 

Voting  system  plays  a  vital  role  in  democratic  countries  like  India. Vote zmeans to 

choose a better candidate who is participating in the election. The process of choosing a leader 

in all the candidates from a list by casting their votes, is called voting. In this project, we 

propose a system in which, people who have citizenship of India and whose age is above 18 

years they can vote without going to their home constituency on the day of Election. 

 

1.4 Overview: 

 In this project a new authentication technique in online voting system using facial 

recognition of the voter is used. In India, Three levels of verification were used for the voters in 

our proposed system.  The first one is Unique id number verification, second level of 

verification is election commission id or voter card number. If your election commission id 

number is correct then you have to go for third level of security which is the main security level.  

Here the system recognizes the face of the real voter from the current database given by the 

election commission. 
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 2. SYSTEM ANALYSIS 

 

2.1. EXISTING SYSTEM: 
         Currently there are two types of voting systems: 

 

1. Secret Ballot Paper 

2. Electronic Voting Machine 

 
 

2.1.1 Secret Ballot Paper: 

 

Secret ballots are used in conjunction with various voting systems. The most basic form 

of secret ballot utilizes blank pieces of paper, upon which each voter writes his or her choice. 

Without revealing the votes to anyone, the voter would fold the ballot paper and place it in a 

sealed box, which is emptied later for counting. An aspect of secret voting is the provision of 

a voting booth to enable the voter to write on the ballot paper without others being able to see 

what is being written. 

                              

Drawbacks: 

 Time complexity is high. 

 It needs more man power. 

 Process is not safe and secure. 

2.1.2. Electronic Voting Machine (EVM): 

An EVM is designed with two units: the control unit and the balloting unit. These units 

are joined together by a cable. The control unit of the EVM is kept with the presiding officer or 

https://en.wikipedia.org/wiki/Ballot
https://en.wikipedia.org/wiki/Voting_system
https://en.wikipedia.org/wiki/Voting_booth
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the polling officer. The balloting unit is kept within the voting compartment for electors to cast 

their votes. This is done to ensure that the polling officer verifies your identity.  

With the EVM, instead of issuing a ballot paper, the polling officer will press the Ballot 

Button which enables the voter to cast their vote. A list of candidate’s names and/or symbols 

will be available on the machine with a blue button next to it. The voter can press the button 

next to the candidate’s name they wish to vote for. 

 

The overall representation of existing system is shown below figure: 

 

  
    Fig-3.0.1: Existing System 

 

 

 

2.2. Limitations of Existing System: 

 
 Time complexity is high due to generic and dynamic model.  

 By comparing with proposed system results are not accurate. 

 It needs more man power. 

 Not safe and secure. 
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2.3. PROPOSED SYSTEM: 

 

In  this  project  A  new  authentication  technique  in  online  voting  system  is  

proposed, Which  working  with  three  different  security  levels. They are, 

Level1: -Unique id number (UID) verification:  

At the time of voter registration system will request for the unique id from  the  voter.  

The  entered unique  id  is verified  from  the  database  provide  by  the  election commission.  

Level2: Election commission id card number verification:   

In the second level of verification, the voter has to enter the election commission id or 

voter’s id number. The entered id number is verified from the database provide by the election 

commission.  

Level3: - Face recognition with respective election commission id number: 

In this level, Eigen face algorithm is used to verify the facial image of the voters from 

the database provided by the election commission.                                       

 

2.4. Advantages of Proposed System: 

 
 Time complexity is less. 

 Less man power. 

 Safe and Secure. 

 By comparing with proposed system results are more accurate. 

 

2.5. Literature Survey:          

Many  methodologies  have  been  proposed  to  caste  there  votes  like  E-smart  voting system  

(ESVS)  which  is  biometric  authentication  system  along  with  OTP  based verification  

system  to  improve  the  voting  process  during  election. The  past  work  done  in  this  

domain  involves  reviewing  the already   present   algorithms    and    comparison    for    these 

algorithms based on various features and conditions such as the  kind  of  database  used,  and  

neural  network-based  image  processing  system  used  for  the  identification  of  the  facial  

features [1,6]. The  amount  of  distortion  and  attenuation  plays a  big  role  in  generating  a  

clear  and  transparent  image  in  a localized   area   of   the   image   frequency   as   it   would   

be  important aspect  while  capturing  the  image  and  processing  of  it  to  accurately  match  

it  with  one  that  is  present  in  the database [3]. 
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2.6. FEASIBILITY STUDY: 

 The feasibility of the project is analyzed in this phase and business proposal is put forth 

with a very general plan for the project and some cost estimates. During system analysis the 

feasibility study of the proposed system is to be carried out. This is to ensure that the 

proposed system is not a burden to the company.  For feasibility analysis, some 

understanding of the major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are,  

 ECONOMICAL FEASIBILITY 

 TECHNICAL FEASIBILITY 

 SOCIAL FEASIBILITY 

2.6.1 Economical Feasibility: 

 This study is carried out to check the economic impact that the system will have 

on the organization. The amount of fund that the company can pour into the research and 

development of the system is limited. The expenditures must be justified. Thus the developed 

system as well within the budget and this was achieved because most of the technologies used 

are freely available. Only the customized products had to be purchased. ` 

2.6.2 Technical Feasibility: 

 This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand on the 

available technical resources. This will lead to high demands on the available technical 

resources. This will lead to high demands being placed on the client. The developed system 

must have a modest requirement, as only minimal or null changes are required for implementing 

this system.    

 

2.6.3 Social Feasibility: 

 The aspect of study is to check the level of acceptance of the system by the user. This 

includes the process of training the user to use the system efficiently. The user must not feel 

threatened by the system, instead must accept it as a necessity. The level of acceptance by the 

users solely depends on the methods that are employed to educate the user about the system and 
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to make him familiar with it. His level of confidence must be raised so that he is also able to 

make some constructive criticism, which is welcomed, as he is the final user of the system. 

 

2.7 SYSTEM REQUIRMENTS SPECIFICATION 

 

HARDWARE REQUIREMENTS: 

Operating System                    : windows 10, 64-bit 0r higher 

Processor                                : 2.0 GHz or higher 

Memory                                  : 4GB RAM 

Hard disk                                : 1TB 

Camera                                   : 5MP 

 

 

SOFTWARE REQUIREMENTS: 

Operating System                    : Windows 7 Ultimate. 

Coding Language    : Python. 

Front-End     : Python. 

Designing     : Html, CSS, JavaScript. 

Data Base     : MySQL. 

 

Functional Requirements: 

 Graphical User interface with the User. 
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3. SYSTEM DESIGN 
 

System design is the process of defining the architecture, components, modules, 

interfaces, and data for a system to satisfy specified requirements. 

 

3.1 UML DIAGRAMS:  

 
The unified modeling language is a standard language for specifying, visualization, 

constructing and documenting the artifacts of the software system, as well as for business 

modeling and non-software systems. 

  
GOALS OF UML: 

 
The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling language so that they can 

develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, patterns 

and components. 

7. Integrate best practices. 

 

3.2 USE CASE DIAGRAM: 

 

Use case diagram is a type of behavioral diagram defined by and created from use case 

analysis. The main purpose of a use case diagram is to show what system functions are 

performed for which actor. Roles of the actors in the system can be depicted.  
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3.3 CLASS DIAGRAM: 

 
In software engineering, class diagram is a static structure diagram that describes the 

structure of a system by showing the system’s classes, their attributes, operations and the 

relationships among the classes. 
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3.4 SEQUENCE DIAGRAM: 

 
A sequence diagram in 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 chat. 
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4. SYSTEM IMPLEMENTATION 

 
4.1. SOFTWARE IMPLEMENTATION: 

 
4.1.1 EIGENFACES:  

 

Eigenfaces, it is used to capture the variation in a collection of face images and this 

information is use to encode the particular images of individual faces. Then the encoded images 

of individual faces are compared with the collection of face images in a holistic manner. The 

Eigen faces itself form a basis set of all images used to construct the covariance matrix. The 

formed smaller set of basis images are used to represent the original training images which 

produces dimension reduction. By comparing how faces are represented by the basis set, the 

classification   can be achieved. Face Images are projected into a feature space (“Face Space”) 

that best encodes the variation among known face images. The face space is defined by the 

“eigenfaces”, which are the eigenvectors of the set of faces, along with other properties like 

gray scale, with values ranging from 0 to 255. 

 

Algorithm steps are as follows [4]:  

  

1. For every new individual, the training data set is formed by capturing images from the 

different perspective of viewing angles to completely recognize every facial feature.  

 

2. After which the images in the training set is recompiled and reconstructed to so that they are 

having the same dimensions and size in pixels using the gray scale property using openCV.  

 

3. In order to enhance the features, we increase the contrast of the image, which becomes 

another step of feature enhancement.  

 

4. These then are used together to form an Eigenvector 

 
 

Figure 4.1.1.1 Sample Database for faces 
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Eigenfaces technique uses Principal Component Analysis (PCA) for finding Eigen 

values. Principal Component Analysis is a method for dimensionality reduction and creates 

Eigen space from the data by the means of removal and merging of its common attributes. This 

Eigen space then consists of the Eigenvectors which help in the mathematical representation of 

the various patterns. These patterns are a result of the feature matrix that has been developed 

from the images in the training dataset. So, as a result, the Principal Component Analysis forms 

the Eigen space that consists of Eigen values, which helps in maximizing the variance. The 

output of Eigenface system is the first point extracted result of the individual’s face which can 

be used to match the voter's identity. The voter will be asked to enter their ID number which 

will be used to fetch their image from database.  

 

Eigenface has some of the demerits which are described as follows:  

 

 Scale-sensitive means it requires some pre-processing of an image before identification. 

 Its throughput decreases under varying pose and illumination conditions.  

 It cannot be used in cases of extreme pose variations as well in expressions.  

 It cannot maximize the ratio between class scatter to within-class scatter.  

 

 
             

Figure 4.1.1.2.  Reveals the procedure of the algorithm to demonstrate completely. 
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4.1.2 FISHERFACES: 

 

The Fisherface technique is an extension to the Eigenface technique. The main key 

difference between Fisherface and Eigenface technique is that Fisherface instead of only 

Principal Component Analysis (PCA) as dimensionality reduction technique uses a merger of 

both Principal Component Analysis (PCA) along with Linear Discriminant Analysis (LDA) for 

dimensionality reduction.   

The Fisherface is especially used when the images have large variations in illuminations 

and facial expression. Using LDA for dimensionality reduction maximizes the ratio of between 

class-scatter to within class scatter and for this reason it works better than PCA.  

 

Algorithm steps are as follows:  

 

 Formation of the training dataset. The Training dataset is created in a similar way as 

created in Eigenface technique. 

 The Fisherface technique then follows its feature extraction process using PCA and 

LDA. 

 PCA extracts Eigenvector from the training image data. 

 LDA helps in finding the directions that are used for classification. 

 

 

 
 

Figure 4.1.2.1 Fisherface feature sets 

  

With the use of both, PCA and LDA [Figure 4], time complexity reduces. This means that 

the processing of images becomes fast, and this results in increases in the speed of facial 

recognition in images with more efficiency and better results. Fisherfaces makes the use of 

Fisher Linear Discriminant (FLD) to reduce dimensionality. FLD maximizes between class 

scatter and minimizes within class scatter. So, FLD is a good way to reduce dimensionality 

keeping classes separate from each other.  
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Figure 4.1.2.2  The training process for Fisherface technique 

 

 

4.1.3 SURF: 

  

        Speeded Up Robust Features or SURF is an algorithm which helps in similarity invariant 

representation and rapid comparison of images. SURF also helps in detecting objects based on 

its scale and angle properties and for this reason, it is a scale and in-place rotation invariant 

detector.   

 

SURF method follows mainly three stages:  

 

 Feature Detection- In this step, the SURF feature detector applies a Gaussian mask to an 

image at different scale and rotation invariant if possible.  

 Finding correct orientation- It involves a check for image alignment based on the 

rotation of the image. It helps in finding the right orientation in regard to that single key 

point so that if the image is rotated then the image becomes aligned. 

  Feature Descriptor- In this step, the SURF feature descriptor checks the information of 

the neighborhood of the key points.  
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 After step 3, Euclidean distance is then computed on the descriptors. The main steps involved 

with SURF are step 2 and step 3. SURF uses integral images to speed things up, so it must be 

computed only once. SURF 

 
 

 

Figure 4.1.3.1 The training process for SURF technique 

 

Technique has many advantages, few are as follows:-  

 

 SURF uses box filters for interest point detection and then computes gradient statistics 

to encode local information. 

 SURF is faster to run since the computation time complexity is smaller for feature 

detection. 

 SURF uses integral images because of which makes the calculation for box filters easy.  

 

SURF or Speeded Up Robust Features is a robust algorithm which is mostly used for detection 

of objects in images based on the feature descriptors. It is also used for tasks such as image 

registration and 3D reconstruction. 

 

 

 

 

 
 



                                                                           Smart Voting System Through Face Recognition  

   

 

  

Gudlavalleru Engineering College                                                                                    Page | 16  

 

4.2 MODULE DESCRIPTION: 

4.2.1 Machine Learning 

4.2.1 Introduction  

 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.[1][2]:2 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.[3][4] In its application across business problems, machine learning is also referred to 

as predictive analytics. Within the field of data analytics, machine learning is used to devise 

complex models and algorithms that lend themselves to prediction; in commercial use, this is 

known as predictive analytics. These analytical models allow researchers, data scientists, 

engineers, and analysts to “produce reliable, repeatable decisions and results” and uncover 

“hidden insights” through learning from historical relationships and trends in the data set(input). 

 So if you want your program to predict, for example, traffic patterns at a busy 

intersection (task T), you can run it through a machine learning algorithm with data about past 

traffic patterns (experience E) and, if it has successfully “learned”, it will then do better at 

predicting future traffic patterns (performance measure P).  

 

 

 

 

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/Mathematical_model
https://en.wikipedia.org/wiki/Training_data
https://en.wikipedia.org/wiki/Machine_learning#cite_note-1
https://en.wikipedia.org/wiki/Machine_learning#cite_note-1
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/Data_mining
https://en.wikipedia.org/wiki/Exploratory_data_analysis
https://en.wikipedia.org/wiki/Unsupervised_learning
https://en.wikipedia.org/wiki/Unsupervised_learning
https://en.wikipedia.org/wiki/Machine_learning#cite_note-3
https://en.wikipedia.org/wiki/Machine_learning#cite_note-3
https://en.wikipedia.org/wiki/Predictive_analytics
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4.2.1.2 Classification of Machine Learning: 

Machine learning implementations are classified into three major categories, depending 

on the nature of the learning “signal” or “response” available to a learning system which are as 

follows:- 

1. Supervised learning: The computer is presented with example inputs and their desired 

outputs, given by a “teacher”, and the goal is to learn a general rule that maps inputs to 

outputs. The training process continues until the model achieves the desired level of 

accuracy on the training data. Some real-life examples are: 

• Image Classification: You train with images/labels. Then in the future you give a new 

image expecting that the computer will recognize the new object. 

• Market Prediction/Regression: You train the computer with historical market data and 

ask the computer to predict the new price in the future. 

2. Unsupervised learning: Whereas when an algorithm learns from plain examples 

without any associated response, leaving to the algorithm to determine the data patterns 

on its own. No labels are given to the learning algorithm, leaving it on its own to find 

structure in its input. It is used for clustering population in different groups. 

Unsupervised learning can be a goal in itself. 

 

Fig 4.1.2.2 A simple diagram which clears the concept of supervised and unsupervised learning 

3. Semi-supervised learning: Problems where you have a large amount of input data and 

only some of the data is labeled are called semi-supervised learning problems. These 
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problems sit in between both supervised and unsupervised learning. For example, a 

photo archive where only some of the images are labeled, (e.g. dog, cat, person) and the 

majority are unlabeled. 

4. Reinforcement learning: A computer program interacts with a dynamic environment in 

which it must perform a certain goal (such as driving a vehicle or playing a game against 

an opponent). The program is provided feedback in terms of rewards and punishments as 

it navigates its problem space. 

                    

4.1.2.3 Categorizing on the basis of required Output: 

Another categorization of machine learning tasks arises when one considers the desired output 

of a machine-learned system: 

1. Classification: When inputs are divided into two or more classes, and the learner 

must produce a model that assigns unseen inputs to one or more (multi-label 

classification) of these classes. This is typically tackled in a supervised way. Spam 

filtering is an example of classification, where the inputs are email (or other) 

messages and the classes are “spam” and “not spam”. 

2. Regression: Which is also a supervised problem, A case when the outputs are 

continuous rather than discrete. 
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3. Clustering: When a set of inputs is to be divided into groups. Unlike in 

classification, the groups are not known beforehand, making this typically an 

unsupervised task. 

       

4.1.2.4 Terminologies of Machine Learning: 

 Model  

A model is a specific representation learned from data by applying some machine 

learning algorithm. A model is also called hypothesis. 

 Feature 

A feature is an individual measurable property of our data. A set of numeric features can 

be conveniently described by a feature vector. Feature vectors are fed as input to the 

model. For example, in order to predict a fruit, there may be features like color, smell, 

taste, etc., 

 Target  

A target variable or label is the value to be predicted by our model. For the fruit example 

discussed in the features section, the label with each set of input would be the name of 

the fruit like apple, orange, banana, etc. 

 Training 

The idea is to give a set of inputs(features) and it’s expected outputs(labels), so after 

training, we will have a model (hypothesis) that will then map new data to one of the 

categories trained on. 
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 Prediction 

Once our model is ready, it can be fed a set of inputs to which it will provide a predicted 

output(label). 

  

4.2.2 Python Language: 

 Python is a general-purpose interpreted, interactive, object-oriented, and high-level 

programming language. An interpreted language, Python has a design philosophy that 

emphasizes code readability (notably using whitespace indentation to delimit code blocks rather 

than curly brackets or keywords), and a syntax that allows programmers to express concepts in 

fewer lines of code than might be used in languages such as C++or Java. It provides constructs 

that enable clear programming on both small and large scales. 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. CPython is managed by the non-profit Python Software Foundation. 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 comprehensive standard library. 

https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/Readability
https://en.wikipedia.org/wiki/Whitespace_character
https://en.wikipedia.org/wiki/Code_block
https://en.wikipedia.org/wiki/Source_lines_of_code
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/CPython
https://en.wikipedia.org/wiki/Reference_implementation
https://en.wikipedia.org/wiki/Open_source
https://en.wikipedia.org/wiki/Open_source
https://en.wikipedia.org/wiki/Python_Software_Foundation
https://en.wikipedia.org/wiki/Dynamic_type
https://en.wikipedia.org/wiki/Memory_management
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4.2.3 Django:  

 Django is a high-level Python Web framework that encourages rapid 

development and clean, pragmatic design. Built by experienced developers, it takes care of 

much of the hassle of Web development, so you can focus on writing your app without needing 

to reinvent the wheel. It’s free and open source. 

Django's primary goal is to ease the creation of complex, database-driven websites. Django 

emphasizes reusability and "plug ability" of components, rapid development, and the principle 

of don't repeat yourself. Python is used throughout, even for settings files and data models. 

   

Django also provides an optional administrative create, read, update and delete interface that is 

generated dynamically through introspection and configured via admin models. 

 

   

 

https://en.wikipedia.org/wiki/Don%27t_repeat_yourself
https://en.wikipedia.org/wiki/Create,_read,_update_and_delete
https://en.wikipedia.org/wiki/Introspection_(computer_science)
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4.2.4 Basic HTML Tags: 

 
< !-...-> -  Author comments not seen by the browser. 

<HTML>...</HTML> - Always start and end your page using this tag. 

<HEAD>...</HEAD> - Header for document. 

<BODY>...</BODY> - Body of document. 

<TITLE>...</TITLE> - Title of the document. 

<H1>...</H1> - Smallest heading size. 

<H2>...</H2> - Small heading size. 

<H3>...</H3> - Medium-small heading size. 

<H4>...</H4> - Medium-big heading size. 

<H5>...</H5> - Large heading size.  

<H6>...</H6> - Largest heading size. 

<A>...</A> - Starts a hypertext link. 

<ADDRESS>...</ADDRESS> - Information on author. 

<BLOCKQUOTE>...</BLOCKQUOTE> - Long quotes. 

<PRE>...</PRE> - Preformatted Text. 

<FORM>...</FORM> - Form Block. 

<TEXTAREA>...</TEXTAREA> - Creates a box to enter text. 

<SELECT>...</SELECT> - Creates a scrolling menu. 

<OPTION>...</OPTION> - Creates items to select. 

<DIR>...</DIR> - Directory list. 

 
ADVANTAGES: 

  
 HTML is platform independent 

• HTML tags are not case sensitive 

  

4.2.5 Xampp Server: 

  

Xampp is a free and open-source cross-platform web server solution stack package 

developed by Apache Friends, consisting mainly of the Apache HTTP Server, MariaDB 

database, and interpreters for scripts written in the PHP and Perl programming language. Since 

most actual web server to a live server possible. XAMPP's ease of deployment means 

a WAMP or LAMP stack can be installed quickly and simply on an operating system by a  

Developer, with the advantage that common adds-in applications such as Word Press and 

Joomla! Can also be installed with similar ease using Bitnami. 

 The term XAMPP is an apparent acronym. However, there is no official acronym 

expansion specified on the Apache Friends website. Their homepage header reads "XAMPP 

Apache + MariaDB + PHP + Perl", indicating that this abbreviation is a recursive acronym. 

https://en.wikipedia.org/wiki/WAMP
https://en.wikipedia.org/wiki/LAMP_(software_bundle)
https://en.wikipedia.org/wiki/Acronym_and_initialism
https://en.wikipedia.org/wiki/Abbreviation
https://en.wikipedia.org/wiki/Recursive_acronym
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Xampp Control Panel: 

 

 

 

 

Starting Apache and MySQL: 
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5. SYSTEM ARCHITECTURE 
 
5.1 Smart Voting System Architecture 

 

 

 
 

 
 Fig-5.1: Proposed System Architecture 
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6.  SYSTEM TESTING 

6.1 Introduction: 

The purpose of testing is to discover errors. Testing is the process of trying to discover 

every conceivable fault or weakness in a work product. It provides a way to check the 

functionality of components, subassemblies, assemblies and/or a finished product It is the 

process of exercising software with the intent of ensuring that the Software system meets its 

requirements and user expectations and does not fail in an unacceptable manner. There are 

various types of test. Each test type addresses a specific testing requirement. 

TYPES OF TESTS: 
 

6.1.1 Unit testing 
 

 Unit testing involves the design of test cases that validate that the internal program logic 

is functioning properly, and that program inputs produce valid outputs. All decision branches 

and internal code flow should be validated. It is the testing of individual software units of the 

application .it is done after the completion of an individual unit before integration. This is a 

structural testing, that relies on knowledge of its construction and is invasive. Unit tests perform 

basic tests at component level and test a specific business process, application, and/or system 

configuration. Unit tests ensure that each unique path of a business process performs accurately 

to the documented specifications and contains clearly defined inputs and expected results. 

6.1.2 Integration testing 
 

Integration tests are designed to test integrated software components to determine if they 

actually run as one program.  Testing is event driven and is more concerned with the basic 

outcome of screens or fields. Integration tests demonstrate that although the components were 

individually satisfaction, as shown by successfully unit testing, the combination of components 

is correct and consistent. Integration testing is specifically aimed at   exposing the problems that 

arise from the combination of components. 
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6.1.3 Functional test 
 

Functional tests provide systematic demonstrations that functions tested are available as 

specified by the business and technical requirements, system documentation, and user manuals. 

Functional testing is centered on the following items: 

Valid Input   : identified classes of valid input must be accepted. 

Invalid Input   : identified classes of invalid input must be rejected. 

Functions   : identified functions must be exercised. 

Output   : identified classes of application outputs must be exercised. 

Systems/Procedures : interfacing systems or procedures must be invoked. 

 

Organization and preparation of functional tests is focused on requirements, key 

functions, or special test cases. In addition, systematic coverage pertaining to identify Business 

process flows; data fields, predefined processes, and successive processes must be considered 

for testing. Before functional testing is complete, additional tests are identified and the effective 

value of current tests is determined. 

6.2 System Test 
 

     System testing ensures that the entire integrated software system meets requirements. It tests 

a configuration to ensure known and predictable results. An example of system testing is the 

configuration oriented system integration test. System testing is based on process descriptions 

and flows, emphasizing pre-driven process links and integration points. 

6.2.1 White Box Testing 
 

White Box Testing is a testing in which in which the software tester has knowledge of 

the inner workings, structure and language of the software, or at least its purpose. It is purpose. 

It is used to test areas that cannot be reached from a black box level. 

6.2.2 Black Box Testing 
 

Black Box Testing is testing the software without any knowledge of the inner workings, 

structure or language of the module being tested. Black box tests, as most other kinds of tests, 
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must be written from a definitive source document, such as specification or requirements 

document, such as specification or requirements document. It is a testing in which the software 

under test is treated, as a black box .you cannot “see” into it. The test provides inputs and 

responds to outputs without considering how the software works. 

 Test Result 

  
Test strategy and approach 

 
 Field testing will be performed manually and functional tests will be written in detail. 

 

Test objectives 

 All field entries must work properly. 

 Pages must be activated from the identified link. 

 The entry screen, messages and responses must not be delayed. 

  

Features to be tested 

 Verify that the entries are of the correct format 

 No duplicate entries should be allowed 

 All links should take the user to the correct page. 

 

Test Results:  

                 All the test cases mentioned above passed successfully. No defects encountered. 
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6.3  TEST CASES 

 
1 Test Cases Of admin Login 

TEST DESCRIPTION TEST INPUTS OUTPUT 

1. Check for registration page If any field is left empty Shows error message 

  If all fields are filled 

correctly 

Redirects to  admin 

login page. 

2. Check for login page if username, id and face 

image is valid 

Redirects to voting 

page 

  if username, id and 

scanned image is invalid 

Shows error 

message. 

 

 

2 Test Cases Of user Login 

TEST DESCRIPTION TEST INPUTS OUTPUT 

1. Check for registration page If any field is left empty Shows error message 

  If all fields are filled 

correctly 

Redirects to scan the 

face. 

2. Check for casting vote if user face is valid Redirects to voting 

page 

  if user is completed voting Shows already 

completed voting. 
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7. SCREENSHOTS 

 

 

 
 

Fig-9.1: User Registration Form.   

  

 
 
Fig-9.2: Scanning The User Face. 
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Fig-9.3: After scanning the face of user it displays the user Name, ID, and Age. 

 

  
   

   Fig-9.4: Training the face of user which is scaned with user ID. 
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     Fig-9.5: After completion of training set it displays as above. 

 

  
 
    Fig-9.6: This is the DataSet of scaned face. 
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Fig-9.7: Now it Detects the face by comparing with Dataset whether theperson is valid or 

invalid if the user is valid it displays the face image with ID   

  

 

 
 

Fig-9.8: If user is valid then it displays the voting page now you can caste the vote.  
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Fig-9.9: After user casting the vote it displays as above. 

 

 

  
 

Fig-9.10: Now we can view the result in localhost port. 
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8. CONCLUSION 

 
 As we see  that existing voting system  has many defects such  as lengthy  process, time  

taking, not  secure,  bogus voting,  no  security  level  but now  we  can  say  that  our approach  

is  more  useful  and  secure  from  the  existing system. Since, we are using three level of 

security in this proposed system the false voters can be easily identified. The facial 

authentication technique is very much useful in identifying the fraud voters, so we can avoid the 

bogus votes during election commission.  The voters can cast their voting from anywhere by 

login to our proposed smart voting system through internet. As every operation is performed 

through internet connectivity so, it is one-time investment for government.  Voters’ location is 

not important but their voting is important. As data is stored in centralized repository so, data is 

accessible at any time as well as backup of the data is possible. Smart voting system provides 

updated result at each and every minute. Also requires less man power and resources. The 

database needs to be updated every year or before election so that new eligible citizens may be 

enrolled and those who are dead are removed from the voter list. 
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9. FUTURE ENHANCEMENT 
 

The same system can be extended to include an administrator mode in which the user 

details can be updated dynamically through the application only. In near future we can even 

implement the system in mobile phones. The user can access the website through mobile phone 

and cast the vote. This technology can be further developed to be used in other avenues such as 

ATMs, accessing confidential files, or other sensitive materials. This can make other security 

measures such as passwords and keys obsolete. 

Another way that innovators are looking to implement facial recognition is within 

subways and other transportation outlets. They are looking to leverage this technology to use 

faces as credit cards to pay for your transportation fee. Instead of having to go to a booth to buy 

a ticket for a fare, the face recognition would take your face, run it through a system, and charge 

the account that you’ve previously created. This could potentially streamline the process and 

optimize the flow of traffic drastically. 
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11. APPENDIX  
How to install IDLE Python:  

 
1. Click Python Download. 

The following page will appear in your browser. 

 

 

2. Choose the version you need and install it by adding python to path 

 

 

 

 

3. This option allows you to choose the features that you want. Click Next. 

 

https://www.python.org/downloads/
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4. Advanced Options while Installing Python. Click install. 

 

  
 

 Next, it gives you a set of advanced options: 

 Install for all users 

 Associate files with Python (requires the py launcher) 

 Create shortcuts for installed applications 

 Add Python to environment variables 

 Precompile standard library 

 Download debugging symbols 

 Download debug binaries (requires VS 2015 or later) 

 You may also specify the location to install the directory at. 
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5. Click ‘Install’ and wait till the progress meter hits the end. 

  

 

6. After You Install Python on Windows 

You have now installed Python. Now, you can find a list of programs in the Start Menu. 

  
 

7. You can run Python on the command prompt in two ways: 

1) The Conventional way 

Search for Command Prompt, and type the following: 

a. Now, you can use it as an interpreter. As an example, we have calculated 2+3. 
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Install Python 3 on Windows 

2) Using the Start Menu 
Open the Start menu. Click on Python 3.6 (32-bit). This will take you to the command 

prompt for Python. You can now begin coding. 

b. The IDLE 

  
 

 

How to install Xampp Server: 

 

Step1: Double click on the downloaded setup of Xampp, and if you are using windows 7 or 8 so 

you can right click on it and click on Run as Administrator. 

 

                

https://d2h0cx97tjks2p.cloudfront.net/blogs/wp-content/uploads/sites/2/2017/12/Command-Prompt.png
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Step2: Now it will ask you to confirm the rights of Administrator. S just click on Yes button it 

Will be start… 

 

Step3: Now just click on OK button for next step after selecting an language. 

 

  
 

Setp4: Now click NEXT button. 

 

  
 

Step5: Now it will ask you for directory. I will suggest you that you should save it in a separate 

local drive because your web programming all data will save. When suddenly your OS crash. 
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Step6: Now you will see a window in which it will ask you which items you want in your 

Xampp local host sever. Click install 

 

  
  

 

Step7: Installing options. Click on install. 

 

  
 

 

Step8: In this window you will see a process which is extracting and installing the Xampp files. 
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Step9: Now click on Finish button. 

 

   
 
Step11: In this window it will give you a message to alert you that all services of Xampp are 

installed on your computer successfully. Click on OK 

 

  
 

Step12: After clicking on OK button in last window you will see this Xampp Control Panel 

application. But the most important this is that in Modules the Apache is not start. Click on it to 

start when you’re all ports free it will take any one port and you will see it will change Text 

from button. From Start to Stop. 
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Step13: After clicking on start button you will see this. 

 

 

   
 

Step14: After all this you can see the localhost port. 
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PROGRAMME 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. 

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.  

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. 
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PROGRAM SPECIFIC OUTCOMES 

 
Student will be able to  

 

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the 

real world problems. 

 

 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 
 

 
 Human Action Recognition is one of the important research areas in computer vision and 

image processing field. A machine can be interacted and controlled by gestures and facial 

expression using the visual modality. Human action recognition can be seen as a bridge for 

machines to understand human body language, an intelligent interacting system between 

machines and humans which limits majority of input devices such as keyboard and mouse. 

Thus, producing accurate and meaningful information on human activities and behaviours is 

one of the important tasks in pervasive computing. 
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1. INTRODUCTION 
 

 

1.1 Problem statement:                                                       

 

Human action recognition, as one of the most important topics in computer vision, has 

been extensively researched during the last decades due to its potential diverse applications. It 

has drawn increasing attention and its applications can be found in video surveillance and 

security, video annotation and retrieval, behavioral biometrics and human-computer interaction, 

etc. The term ‘Action’ refers to simple motion patterns usually executed by a single person and 

typically lasting for short durations of time, on the order of tens of seconds. Examples of actions 

include bending, walking, swimming etc. The goal of action recognition is to automatically 

analyze ongoing actions from an unknown video. In the last a few decades, action recognition 

has been extensively researched while there is still a long way to go for real applications. The 

challenges of human action recognition come from difficulties such as great intra-class variance, 

scaling, occlusion and clutter. Human action recognition has been extensively researched 

through methods based on local and holistic representations. 

 

1.2 Purpose: 

 

 Recognizing human activities from video sequences or still images is a challenging task 

due to problems, such as background clutter, partial occlusion, changes in scale, viewpoint, 

lighting, and appearance. Many applications, including video surveillance systems, human-

computer interaction, and robotics for human behavior characterization, require a multiple 

activity recognition system.  In particular, we divide human activity classification methods into 

two large categories according to whether they use data from different modalities or not. Then, 

each of these categories is further analyzed into sub-categories, which reflect how they model 

human activities and what type of activities they are interested in. Moreover, we provide a 

comprehensive analysis of the existing, publicly available human activity classification datasets 

and examine the requirements for an ideal human activity recognition dataset.  
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1.3 Scope: 

 

Human Action Recognition system plays  a  vital  role  in video surveillance systems, 

human-computer interaction, and robotics for human behavior characterization, require a 

multiple activity recognition system.  In this project, we propose a system in which, the various 

actions performed by the humans will be recognized. 

 

1.4 Overview: 

   

This project proposes an intelligent human action recognition system which can 

automatically recognize the human daily activities. Activities can be recognized by using 

image parsing techniques on the video image. Moreover, due to low computational cost and 

high accuracy outcomes, an approach using image parsing techniques has proven very 

promising. Therefore, this project discusses the development of an effective video image 

based HAR which can be used as an embedded system.  
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 2. SYSTEM ANALYSIS 

 

2.1. EXISTING SYSTEM: 

 
2.1.1 Using Wearable Sensors: 

 

Human activity recognition based on wearable sensor data has been an attractive 

research topic due to its application in areas such as healthcare and smart environments. In this 

context, many works have presented remarkable results using accelerometer, gyroscope and 

magnetometer data to represent the activities categories. However, current studies do not 

consider important issues that lead to skewed results, making it hard to assess the quality of 

sensor-based human activity recognition and preventing a direct comparison of previous works. 

These issues include the samples generation processes and the validation protocols used. We 

emphasize that in other research areas, such as image classification and object detection, these 

issues are already well-defined, which brings more efforts towards the application. Inspired by 

this, we conduct an extensive set of experiments that analyze different sample generation 

processes and validation protocols to indicate the vulnerable points in human activity 

recognition based on wearable sensor data. For this purpose, we implement and evaluate several 

top-performance methods, ranging from handcrafted-based approaches to convolutional neural 

networks. According to our study, most of the experimental evaluations that are currently 

employed are not adequate to perform the activity recognition in the context of wearable sensor 

data, in which the recognition accuracy drops considerably when compared to an appropriate 

evaluation approach. To the best of our knowledge, this is the first study that tackles essential 

issues that compromise the understanding of the performance in human activity recognition 

based on wearable sensor data. 

                              

Drawbacks: 

• Recognition accuracy is low by using wearable devices. 

• Wearable devices place unnecessary physical and mental discomfort on people. 
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                             Fig.2.1.1 Existing System 

 

2.2. Limitations of Existing System: 

 
• Recognition accuracy is low by using wearable devices. 

• Wearable devices place unnecessary physical and mental discomfort on people. 

• Processing speed is low. 

 

2.3. PROPOSED SYSTEM: 

 

In  this  project  A  new    technique  in  action recognition  is  proposed, Which is action 

recognition using image processing and artificial neural networks: 

 Human action recognition is an important technique and has drawn the attention of 

many researchers due to its varying applications such as security systems, medical systems, 

entertainment. Action recognition is an interesting and a challenging topic of computer vision 

research due to its prospective use in proactive computing. The developed algorithm for the 

human action recognition system, which uses the two-dimensional discrete cosine transform 

(2D-DCT) for image compression and the KNN neural network for recognition purpose, is 
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simulated in MATLAB. By using 2D-DCT we extract image vectors and these vectors become 

the input to neural network classifier, which uses K-Nearest Neighbors algorithm to recognize 

elementary actions from the images (trained). In this paper we have developed and illustrated a 

recognition system for human actions using a novel K-Nearest Neighbors based retrieval 

system. KNN has good feature extracting property due to its topological ordering. 

 

2.4. Advantages of Proposed System: 

 
• Accuracy rate is more. 

• No physical and mental discomfort. 

• Processing speed is high. 

 

2.5. Literature Survey:          

              Many methodologies have been proposed to detect actions of a human in an image or 

video.  In this, the classification of action is studied on the basis of spatial and temporal 

structure of body movements. In hierarchal approach is reviewed to differentiate the human 

action recognition problems. In the review, human action is classified into two ways i.e., single 

layered approach and hierarchal approach. Based on the different approaches, there are further 

classification to recognize human actions which are based on different representation and 

learning methodologies. 

 

2.6. FEASIBILITY STUDY: 

 The feasibility of the project is analyzed in this phase and business proposal is put forth 

with a very general plan for the project and some cost estimates. During system analysis the 

feasibility study of the proposed system is to be carried out. This is to ensure that the 

proposed system is not a burden to the company.  For feasibility analysis, some 

understanding of the major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are,  

 ECONOMICAL FEASIBILITY 

 TECHNICAL FEASIBILITY 

 SOCIAL FEASIBILITY 
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2.6.1 Economical Feasibility: 

 This study is carried out to check the economic impact that the system will have 

on the organization. The amount of fund that the company can pour into the research and 

development of the system is limited. The expenditures must be justified. Thus the developed 

system as well within the budget and this was achieved because most of the technologies used 

are freely available. Only the customized products had to be purchased. ` 

2.6.2 Technical Feasibility: 

 This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand on the 

available technical resources. This will lead to high demands on the available technical 

resources. This will lead to high demands being placed on the client. The developed system 

must have a modest requirement, as only minimal or null changes are required for implementing 

this system.    

 

2.6.3 Social Feasibility: 

 The aspect of study is to check the level of acceptance of the system by the user. This 

includes the process of training the user to use the system efficiently. The user must not feel 

threatened by the system, instead must accept it as a necessity. The level of acceptance by the 

users solely depends on the methods that are employed to educate the user about the system and 

to make him familiar with it. His level of confidence must be raised so that he is also able to 

make some constructive criticism, which is welcomed, as he is the final user of the system. 

 

2.7 SYSTEM REQUIRMENTS SPECIFICATION 

HARDWARE REQUIREMENTS: 

Processor                                : 2.0 GHz or higher 

Memory                                  : 4GB RAM 

Hard disk                                : 1TB 

SOFTWARE REQUIREMENTS: 

Tool                                : MATLAB 2013/above 

Operating System            : Windows 10 

Functional Requirements: 

• Graphical User interface with the User. 
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                         3. SYSTEM DESIGN 

 
System design is the process of defining the architecture, components, modules, 

interfaces, and data for a system to satisfy specified requirements. 

 

3.1 UML DIAGRAMS:  

 
The unified modeling language is a standard language for specifying, visualization, 

constructing and documenting the artifacts of the software system, as well as for business 

modeling and non-software systems. 

  
GOALS OF UML: 

 
The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling language so that they can 

develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, patterns 

and components. 

7. Integrate best practices. 

 

 

 

 

3.2 USE CASE DIAGRAM: 

 

Use case diagram is a type of behavioral diagram defined by and created from use case 

analysis. The main purpose of a use case diagram is to show what system functions are 

performed for which actor. Roles of the actors in the system can be depicted.  
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3.3 CLASS DIAGRAM: 

 
In software engineering, class diagram is a static structure diagram that describes the 

structure of a system by showing the system’s classes, their attributes, operations and the 

relationships among the classes. 

 

  

 

 

3.4 SEQUENCE DIAGRAM: 

 
A sequence diagram in 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 chat. 
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                    4. SYSTEM IMPLEMENTATION 

 

 4.1 MATLAB 

4.1.1Introduction 

 MATLAB is a high-performance language for technical computing. It integrates 

computation, visualization, and programming in an easy-to-use environment where problems 

and solutions are expressed in familiar mathematical notation. MATLAB stands for matrix 

laboratory, and was written originally to provide easy access to matrix software developed by 

LINPACK (linear system package) and EISPACK (Eigen system package) projects. MATLAB 

is therefore built on a foundation of sophisticated matrix software in which the basic element is 

array that does not require pre dimensioning which to solve many technical computing 

problems, especially those with matrix and vector formulations, in a fraction of time. 

          MATLAB features a family of applications specific solutions called toolboxes. 

Very important to most users of MATLAB, toolboxes allow learning and applying specialized 

technology. These are comprehensive collections of MATLAB functions (M-files) that extend 

the MATLAB environment to solve particular classes of problems. Areas in which toolboxes 

are available include signal processing, control system, neural networks, fuzzy logic, wavelets, 

simulation and many others.  

 Typical uses of MATLAB include: Math and computation, Algorithm 

development, Data acquisition, Modeling, simulation, prototyping, Data analysis,  

Exploration, visualization, Scientific and engineering graphics, Application development, 

including graphical user interface building.  

4.1.2Basic Building Blocks of MATLAB: 

The basic building block of MATLAB is MATRIX. The fundamental data type is the 

array. Vectors, scalars, real matrices and complex matrix are handled as specific class of this 

basic data type. The built in functions are optimized for vector operations. No dimension 

statements are required for vectors or arrays.  
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4.1.2.1 MATLAB Window 

            The MATLAB works based on five windows: Command window, Workspace window, 

Current directory window, Command history window, Editor Window, Graphics window and 

Online-help window. 

4.1.2.2 Command Window 

The command window is where the user types MATLAB commands and expressions at 

the prompt (>>) and where the output of those commands is displayed. It is opened when the 

application program is launched.  All commands including user-written programs are typed in 

this window at MATLAB prompt for execution. 

4.1.2.3 Work Space Window 

MATLAB defines the workspace as the set of variables that the user creates in a work 

session. The workspace browser shows these variables and some information about them. 

Double clicking on a variable in the workspace browser launches the Array Editor, which can 

be used to obtain information. 

4.1.2.4 Current Directory Window 

The current Directory tab shows the contents of the current directory, whose path is 

shown in the current directory window. For example, in the windows operating system the path 

might be as follows: C:\MATLAB\Work, indicating that directory “work” is a subdirectory of 

the main directory “MATLAB”; which is installed in drive C. Clicking on the arrow in the 

current directory window shows a list of recently used paths. MATLAB uses a search path to 

find M-files and other MATLAB related files. Any file run in MATLAB must reside in the 

current directory or in a directory that is on search path.  

4.1.2.5 Command History Window 

The Command History Window contains a record of the commands a user has entered in 

the command window, including both current and previous MATLAB sessions. Previously 

entered MATLAB commands can be selected and re-executed from the command history 

window by right clicking on a command or sequence of commands. This is useful to select 

various options in addition to executing the commands and is useful feature when 

experimenting with various commands in a work session. 
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4.1.2.6 Editor Window 

The MATLAB editor is both a text editor specialized for creating M-files and a 

graphical MATLAB debugger. The editor can appear in a window by itself, or it can be a sub 

window in the desktop. In this window one can write, edit, create and save programs in files 

called M-files.  

MATLAB editor window has numerous pull-down menus for tasks such as saving, 

viewing, and debugging files. Because it performs some simple checks and also uses color to 

differentiate between various elements of code, this text editor is recommended as the tool of 

choice for writing and editing M-functions. 

4.1.2.7 Graphics or Figure Window 

The output of all graphic commands typed in the command window is seen in this 

window. 

4.1.2.8 Online Help Window 

MATLAB provides online help for all it’s built in functions and programming language 

constructs. The principal way to get help online is to use the MATLAB help browser, opened as 

a separate window either by clicking on the question mark symbol (?) on the desktop toolbar, or 

by typing help browser at the prompt in the command window. The help Browser is a web 

browser integrated into the MATLAB desktop that displays a Hypertext Mark-up Language 

(HTML) documents. The Help Browser consists of two panes, the help navigator pane, used  

to find information, and the display pane, used to view the information. Self-explanatory tabs 

other than navigator pane are used to perform a search. 

4.1.3 MATLAB Files 

MATLAB has three types of files for storing information. They are: M-files and MAT-

files. 

4.1.3.1 M-Files 

These are standard ASCII text file with ‘m’ extension to the file name and creating own 

matrices using M-files, which are text files containing MATLAB code. MATLAB editor or 

another text editor is used to create a file containing the same statements which are typed at the 
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MATLAB command line and save the file under a name that ends in .m. There are two types of 

M-files 

1. Script Files  

It is an M-file with a set of MATLAB commands in it and is executed by typing name of 

file on the command line. These files work on global variables currently present in that 

environment. 

2. Function Files 

 A function file is also an M-file except that the variables in a function file are all local. 

This type of files begins with a function definition line. 

4.1.3.2 MAT-Files 

These are binary data files with .mat extension to the file that are created by MATLAB 

when the data is saved. The data written in a special format that only MATLAB can read. These 

are located into MATLAB with ‘load’ command. 

 

4.2 MATLAB System 

The MATLAB system consists of five main parts: 

4.2.1 Development Environment 

           This is the set of tools and facilities that help you use MATLAB functions and files. 

Many of these tools are graphical user interfaces. It includes the MATLAB desktop and 

Command Window, a command history, an editor and debugger, and browsers for viewing 

help, the workspace, files, and the search path. 

4.2.2 The MATLAB Mathematical Function 

This is a vast collection of computational algorithms ranging from elementary functions 

like sum, sine, cosine, and complex arithmetic, to more sophisticated functions like matrix 

inverse, matrix Eigen values, Bessel functions, and fast Fourier transforms.  
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4.2.3 The MATLAB Language 

          This is a high-level matrix/array language with control flow statements, functions, data 

structures, input/output, and object-oriented programming features. It allows both 

"programming in the small" to rapidly create quick and dirty throw-away programs, and 

"programming in the large" to create complete large and complex application programs.  

4.2.4 Graphics 

MATLAB has extensive facilities for displaying vectors and matrices as graphs, as well as 

annotating and printing these graphs. It includes high-level functions for two-dimensional and 

three-dimensional data visualization, image processing, animation, and presentation graphics. It 

also includes low-level functions that allow you to fully customize the appearance of graphics 

as well as to build complete graphical user interfaces on your MATLAB 

 

4.2.4.1 Retrieving files: 

Syntax:    

filename=uigetfile 

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec) 

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec, DialogTitle)    

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec, DialogTitle, DefaultName)  

[FileName,PathName,FilterIndex]= uigetfile(...,'MultiSelect', selectmode) 

filename = uigetfile displays a modal dialog box that lists files in the current folder and 

enables you to select or enter the name of a file. 

[FileName,PathName,FilterIndex] = uigetfile (FilterSpec) displays only those files with 

extensions that match FilterSpec. 

Ex: [FileName, PathName] = uigetfile ('.avi','Select the MATLAB code file'); 

4.2.4.2 Reading Image files: 

mmreader class: 

Create multimedia reader object for reading video files. 
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Description 

Use mmreader with the read method to read video data from a multimedia file into the 

MATLAB workspace. 

Syntax:  obj = mmreader (filename) 

   Constructs obj to read video data from the file named filename. The mmreader constructor 

searches for the file on the MATLAB path. 

strcat 

Concatenate strings horizontally 

Syntax: 

combinedStr = strcat(s1, s2, ..., sN)  

Description 

combinedStr = strcat(s1, s2, ..., sN) horizontally concatenates strings in arrays 

s1, s2, ..., sN. Inputs can be combinations of single strings, strings in scalar cells, character 

arrays with the same number of rows, and same-sized cell arrays of strings. If any input is a cell 

array, combinedStr is a cell array of strings. Otherwise, combinedStr is a character array. 

rgb2gray 

Convert RGB image or colormap to grayscale 

Syntax 

I = rgb2gray(RGB) 
newmap = rgb2gray(map) 

Description: 

I = rgb2gray(RGB) converts the true color image RGB to the gray scale intensity image I. 

rgb2gray converts RGB images to gray scale by eliminating the hue and saturation information 

while retaining the luminance. 

newmap = rgb2gray(map) returns a gray scale color map equivalent to map. 
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4.2.5 The MATLAB Application Program Interface (API) 

This is a library that allows you to write C and FORTRAN programs that interact with 

MATLAB. It includes facilities for calling routines from MATLAB (dynamic linking), calling 

MATLAB as a computational engine, and for reading and writing MAT-files. 

4.3 ALGEBRIC OPERATIONS IN MATLAB 

 4.3.1Scalar Calculations 

                  +         Addition        

                  -         Subtraction 

                  *         Multiplication 

                  /         Right division (a/b means a ÷ b) 

                 \         left division (a\b means b ÷ a) 

                 ^         Exponentiation 

           For example                   3*4      executed in 'matlab' gives ans=12 

                    4/5       executed in ‘matlab’ gives ans=0.8                 

4.4 MATLAB WORKING ENVIRONMENT 

4.4.1 MATLAB desktop 

   MATLAB Desktop is the main MATLAB application window. The desktop 

contains five sub windows, the command window, the workspace browser, the current directory 

window, the command history window, and one or more figure windows, which are shown only 

when the user displays a graphic. 

                       The command window is where the user types MATLAB commands and 

expressions at the prompt (>>) and where the output of those commands is displayed. 

MATLAB defines the workspace as the set of variables that the user creates in a work session.  

  The workspace browser shows these variables and some information about them. 

Double clicking on a variable in the workspace browser launches the Array Editor, which can 

be used to obtain information and income instances edit certain properties of the variable. 
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 The current directory tab above the workspace tab shows the contents of the current 

directory and its path is given in the current directory window. For example, in the windows 

operating system the path might be as follows: C:\MATLAB\Work, indicating that directory 

“work” is a subdirectory of the main directory “MATLAB”; WHICH IS INSTALLED IN 

DRIVE C. clicking on the arrow in the current directory window shows a list of recently used 

paths. Clicking on the button to the right of the window allows the user to change the current 

directory. 

  MATLAB uses a search path to find M-files and other MATLAB related files, 

which are organize in directories in the computer file system. Any file run in MATLAB must 

reside in the current directory or in a directory that is on search path. By default, the files 

supplied with MATLAB and math works toolboxes are included in the search path. The 

easiest way to see which directories is soon the search path, or to add or modify a search path is 

to select set path from the File menu the desktop, and then use the set path dialog box. It is good 

practice to add any commonly used directories to the search path to avoid repeatedly having the 

change the current directory. 

  The Command History Window contains a record of the commands a user has 

entered in the command window, including both current and previous MATLAB sessions. 

Previously entered MATLAB commands can be selected and re-executed from the command 

history window by right clicking on a command or sequence of commands.  

  This action launches a menu from which to select various options in addition to 

executing the commands. This is useful to select various options in addition to executing the 

commands. This is a useful feature when experimenting with various commands in a work 

session. 

4.4.2 Using the MATLAB Editor to create M-Files: 

          The MATLAB editor is both a text editor specialized for creating M-files and a graphical 

MATLAB debugger. The editor can appear in a window by itself, or it can be a sub window in 

the desktop. M-files are denoted by the extension .m, as in pixelup.m. 
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  The MATLAB editor window has numerous pull-down menus for tasks such as saving, 

viewing, and debugging files. Because it performs some simple checks and also uses color to 

differentiate between various elements of code, this text editor is recommended as the tool of 

choice for writing and editing M-functions.  

 To open the editor, type edit at the prompt opens the M-file filename in an editor 

window, ready for editing. As noted earlier, the file must be in the current directory, or in a 

director-y in the search path. 

4.4.3 Getting Help: 

         The principal way to get help online is to use the MATLAB help browser, opened as a 

separate window either by clicking on the question mark symbol (?) on the desktop toolbar, or 

by typing help browser at the prompt in the command window. The help Browser is a web 

browser integrated into the MATLAB desktop that displays a Hypertext Mark-up Language 

(HTML) documents. The Help Browser consists of two panes, the help navigator pane, used to 

find information, and the display pane, used to view the information. Self-explanatory tabs other 

than navigator pane are used to perform a search. 

4.4.4 Reading Images 

         Images are read into the MATLAB environment using function imread whose syntax is                          

imread(‘filename’)   

Format name Description recognized extension 

TIFF Tagged Image File Format .tif, .tiff 

JPEG Joint Photograph Experts Group .jpg,  .jpeg 

GIF Graphics Interchange Format .gif 

BMP Windows Bitmap .bmp 

PNG Portable Network Graphics .png 

XWD X Window Dump .xwd 

 Here filename is a spring containing the complete of the image file(including any 

applicable extension).For example the command line 
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>>  f   = imread (‘8. jpg’); 

Reads the JPEG (above table) image chest ray into image array f. Note the use of single quotes 

(‘) to delimit the string filename. The semicolon at the end of a command line is used by 

MATLAB for suppressing output if a semicolon is not included. MATLAB displays the results 

of the operation(s) specified in that line. The prompt symbol (>>) designates the beginning of a 

command line, as it appears in the MATLAB command window. 

         When as in the preceding command line no path is included in filename, imread reads the 

file from the current directory and if that fails it tries to find the file in the MATLAB search 

path. The simplest way to read an image from a specified directory is to include a full or relative 

path to that directory in filename.  

For example, 

>> f = imread (‘D: \myimages\chestxray.jpg’); 

 Reads the image from a folder called my images on the D: drive, whereas 

>> f = imread (‘. \ my images\chest ray .jpg’); 

         Reads the image from the subdirectory called ‘my images’ of current working directory. 

The current directory window on the MATLAB desktop toolbar displays MATLAB’s current 

working directory and provides a simple, manual way to change it. Above table lists some of the 

most of the popular image/graphics formats supported by imread and imwrite. 

4.4.5 Displaying Images 

         Images are displayed on the MATLAB desktop using function imshow, which has the 

basic syntax is Imshow (f, g) 

         Where f is an image array and g is the number of intensity levels used to display it. If g is 

omitted, it defaults to 256 levels .using the syntax is Imshow (f, {low high}) 

         Displays as black all values less than or equal to low and as white all values 

greater than or equal to high. The values in between are displayed as intermediate intensity 

values using the default number of levels. 
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                                  5. SYSTEM ARCHITECTURE 
 
 

 

5.1 Human Action Recognition System Architecture 

 

 

 
 

 
 Fig-5.1: Proposed System Architecture 
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                                 6.  SYSTEM TESTING 

6.1 Introduction: 

The purpose of testing is to discover errors. Testing is the process of trying to discover 

every conceivable fault or weakness in a work product. It provides a way to check the 

functionality of components, subassemblies, assemblies and/or a finished product It is the 

process of exercising software with the intent of ensuring that the Software system meets its 

requirements and user expectations and does not fail in an unacceptable manner. There are 

various types of test. Each test type addresses a specific testing requirement. 

 

TYPES OF TESTS: 
 

6.1.1 Unit testing 
 

 Unit testing involves the design of test cases that validate that the internal program logic 

is functioning properly, and that program inputs produce valid outputs. All decision branches 

and internal code flow should be validated. It is the testing of individual software units of the 

application .it is done after the completion of an individual unit before integration. This is a 

structural testing, that relies on knowledge of its construction and is invasive. Unit tests perform 

basic tests at component level and test a specific business process, application, and/or system 

configuration. Unit tests ensure that each unique path of a business process performs accurately 

to the documented specifications and contains clearly defined inputs and expected results. 

6.1.2 Integration testing 
 

Integration tests are designed to test integrated software components to determine if they 

actually run as one program.  Testing is event driven and is more concerned with the basic 

outcome of screens or fields. Integration tests demonstrate that although the components were 

individually satisfaction, as shown by successfully unit testing, the combination of components 

is correct and consistent. Integration testing is specifically aimed at   exposing the problems that 

arise from the combination of components. 
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6.1.3 Functional test 
 

Functional tests provide systematic demonstrations that functions tested are available as 

specified by the business and technical requirements, system documentation, and user manuals. 

Functional testing is centered on the following items: 

Valid Input   : identified classes of valid input must be accepted. 

Invalid Input   : identified classes of invalid input must be rejected. 

Functions   : identified functions must be exercised. 

Output   : identified classes of application outputs must be exercised. 

Systems/Procedures : interfacing systems or procedures must be invoked. 

 

Organization and preparation of functional tests is focused on requirements, key 

functions, or special test cases. In addition, systematic coverage pertaining to identify Business 

process flows; data fields, predefined processes, and successive processes must be considered 

for testing. Before functional testing is complete, additional tests are identified and the effective 

value of current tests is determined. 

6.2 System Test 
 

     System testing ensures that the entire integrated software system meets requirements. It tests 

a configuration to ensure known and predictable results. An example of system testing is the 

configuration oriented system integration test. System testing is based on process descriptions 

and flows, emphasizing pre-driven process links and integration points. 

6.2.1 White Box Testing 
 

White Box Testing is a testing in which in which the software tester has knowledge of 

the inner workings, structure and language of the software, or at least its purpose. It is purpose. 

It is used to test areas that cannot be reached from a black box level. 
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6.2.2 Black Box Testing 
 

Black Box Testing is testing the software without any knowledge of the inner workings, 

structure or language of the module being tested. Black box tests, as most other kinds of tests, 

must be written from a definitive source document, such as specification or requirements 

document, such as specification or requirements document. It is a testing in which the software 

under test is treated, as a black box .you cannot “see” into it. The test provides inputs and 

responds to outputs without considering how the software works. 

 Test Result 

  
Test strategy and approach 

 
 Field testing will be performed manually and functional tests will be written in detail. 

 

Test objectives 

• All field entries must work properly. 

• Pages must be activated from the identified link. 

• The entry screen, messages and responses must not be delayed. 

•  

Features to be tested 

• Verify that the entries are of the correct format 

• No duplicate entries should be allowed 

• All links should take the user to the correct page. 
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                                          7. SCREENSHOTS 

 

 

 
 

Fig-7.1: Action Form.   
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Fig-7.2: Loading the video. 

 

 

 

                                                                                                                  
   

                                                Fig-7.3: Frame conversion 
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   Fig-7.4: Pre-Processing 

  

 

 
  

     Fig-7.5: Corner Detection 
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    Fig-7.6: Pruning 

 

      

   
   

 
                                                    Fig-7.7: Result   
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                                    Fig-7.8: Performance Measurement  
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                   8. CONCLUSION 

 
 As we see  that existing system  has many defects such  as less  accuracy, time  taking, 

putting physical and mental stress  but now  we  can  say  that  our approach  is  more  helpful  

and  highly accurate compared to  the  existing system.  The research reported in this paper 

demonstrates optimal human action recognition in terms of recognition rate accuracy by 

combining two different kinds of features. The first feature concerns the boundary coordinates 

(contour-based type) and is called DCDS.  The second is the regional appearance (silhouette-

based type) and is called HOG. Combining these features  leads  to  the  formation  of  a  strong  

complementary feature  vector that  captures  effective  discriminant  details of human action 

videos. The KNN experimental results achieved a correct recognition rate of 100%.  This result 

demonstrates that our algorithm promises excellent results in terms of accuracy for human 

action recognition. 
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10. APPENDIX  

 MATLAB R2015a is available by either downloading it from the ITS website or acquiring the media 

from the ITS Help Desk in 108 Allen Hall. 

1. To install MATLAB R2015a, insert the MATLAB flash drive, open the Windows 

folder, and double click on setup. (On some 64-bit computers, you will need to go 

to the bin\win64 folder and run setup from there.) If you downloaded MATLAB 

R2015a from the ITS website, you will need to extract all files from the 

downloaded .zip file before running the setup file. 

2. In the Math Works Installer window, select the radio button next to Use a File 

installation Key. Click Next. 

 

 

 
 

 

 

 

 

 

 

 

 

 

3. In the License Agreement window, select the Yes radio button next to Do you accept the 

terms of the license agreement. Click Next. 
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4. In the File Installation Key window, click the radio button next to I have the File 

Installation Key for my license and enter the file installation key found in the 

MATLAB File Installation Key text (.txt) file on the flash drive or the file downloaded 

with the software. Click Next. 

 

 
5. In the Folder Selection window, click Next. 
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6. In the Product Selection window, click Next. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. In the License File window, browse to the flash drive. You should find the 

license.lic file in the same folder where you previously found the file installation 

key. After selecting the license file, click Next. 
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8. In the Installation Options window, choose where you want shortcuts installed and then click 

Next. 

 

 
9. In the Confirmation window, click Install. 
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10. You should now see MATLAB R2015a installing. 

 

 

 
11. In the Product Configuration Notes window, click Next. 
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12. In the Product Configuration Notes window, click Next. 
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PROGRAMME 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. 

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.  

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. 
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PROGRAM SPECIFIC OUTCOMES 

 
Student will be able to  

 

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the 

real world problems. 

 

 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

✓  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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Abstract 

What if you could predict whether your stock of choice would rise or fall during 

the next month? Or if your favorite football team would win or lose their next 

match? How can you make such predictions? Perhaps machine learning can 

provide part of the answer. Cortana, the new digital personal assistant powered 

by Bing that comes with Windows Phone 8.1 accurately predicted 15 out of 16 

matches in the 2014 FIFA World Cup. With the help of AZURE, we will explore 

Azure Machine Learning features and capabilities through solving one of the 

problems that we face in our everyday lives. From the machine learning point of 

view, problems can be divided into two groups - those that can be solved using 

standard methods and those that cannot be solved using standard methods. 

Unfortunately, most real-life problems belong to the second group. This is where 

machine learning comes into play. The basic idea is to use machines to find 

meaningful patterns in historical data and use it to solve the problem. Crop prices 

are probably one of the items already in most people’s budget. Always the demand 

and supply should be equal. If demand is greater than supply then there is a 

shortage otherwise excess. Increase of price leads to lower demand. In order to 

balance the yield and demand, price plays an important role. Constant increase or 

decrease can influence prices of other groceries and services as well. There are a 

lot of factors that can influence crop prices, from weather conditions to political 

decisions and administrative fees, and to totally unpredictable factors such as 

natural disasters or wars. The actual value and the critical values can be computed 

by using regression. The predictions are also been compared with the help of 

residual plots. The residual graphs have been correlated with the predictions.  

 

 

http://www.bing.com/
http://blogs.windows.com/windows_phone/b/windowsphone/archive/2014/04/02/cortana-yes-and-many-many-other-great-features-coming-in-windows-phone-8-1.aspx
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1. INTRODUCTION 

1.1 EXISTING SYSTEM: 

• In general the people need to estimate the price of the crop in order to balance the yield 

and demand.  

   1.2 DRAWBACKS OF THE EXISTING SYSTEM: 

 It is a time consuming process. 

 Manually estimate and calculates the price. 

 It does not provides accurate results in predicting price of the crop. 
 

   1.3 PROPOSED SYSTEM: 

The developed crop price Forecasting system is a well designed system which provides accurate 

results in predicting price of the crop.The Parameters considered for Price Prediction are-, 

Maximum-trade, Minimum Support Price (MSP),Yield. Thus, the System gives a beforehand 

prediction to the Farmers’ which increases the rate of Profit to them and in turn the country’s 

economy.And also balance the yield and demand, reduce scarcity. 

1.4 ADVANTAGES OF PROPOSED SYSTEM: 

 Less processing time. 

 No manual calculations. 

 people can easily analyze the price. 
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2. SYSTEM ANALYSIS  

2.1 FEASIBILITY STUDY:  

The feasibility of the project is analyzed in this phase and business proposal is put 

forth with a very general plan for the project and some cost estimates. During system analysis 

the feasibility study of the proposed system is to be carried out. This is to ensure that the 

proposed system is not a burden to the company. For feasibility analysis, some 

understanding of the major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are 

 Technical Feasibility 

 Operational Feasibility 

 Economical Feasibility 

2.1.1 TECHNICAL FEASIBILITY 

This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand on the 

available technical resources. The existing systems which we are going to develop the 

grocery management will require the available computing systems existing in the grocery 

service system. To develop the software, technical people need the knowledge of basic java 

and server pages creation and database table creation using ORACLE 10g XE. To analyze the 

sales WEKA tool usage is included. 

2.1.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational feasibility 

aspects of the project are to be taken as an important part of the project implementation. With 

the little training of software on the existing systems the clerks can easily use the project after 

implementation and maintenance phase. 

2.1.3 ECONOMICAL FEASIBILITY 

A system can be developed technically and that will be used if installed must still be a good 

investment for the organization. In the economical feasibility, the development cost in 

creating the system is evaluatedUsing the developed software system the shop owner can get a 

number of useful reports like mostly sold items, weekly reports or monthly reports, he can 

visualize the sales of the items, profits by generating a number of graphs. 
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2.2 SOFTWARE REQUIREMENTS SPECIFICATION 

Purpose: 

The main purpose for preparing this document is to give a general insight into the 

analysis and requirements of the existing system or situation and for determining the 

operating characteristics of the system. 

Scope: 

This Document plays a vital role in the development life cycle (SDLC) and it 

describes the complete requirement of the system. It is meant for use by the developers and 

will be the basic during testing phase. Any changes made to the requirements in the future 

will have to go through formal change approval process. 

Hardware Requirements: 

 Processor - Intel Dual core 3.0GHz 

 RAM -   2GB 

 Hard Disk - 320GB 

Software Requirements: 

 Front End  -   HTML 

 Frame work   -   Azure ML Studio 

 Programming Languages  -python 

     Operating System  -  Windows 8 
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3. SYSTEM DESIGN 

3.1 Introduction: 

Once software requirements have been analyzed and specified, software designs as 

the first of three technical activities design, code generation and test-that are require to build 

and software. Various stages in design are 

1. Conceptual Design 

2. Database Design 

3. Functional design 

CONCEPTUAL DESIGN: 

The conceptual structure of a database is called schema. Schema shows the kind of 

data that exits in a database and how these are logically related to each other. A Schema can 

be regarded as a blueprint that portrays, both, kind of data used in building a database and 

logical. 

Relationship, and must correctly represent their inter-relationships. Schema is 

frequently depicted pictorially viz, data flow diagram etc. 

DATABASE DESIGN:  

ORACLE 10g XE 

ORACLE 10g XE is one of the leading database management systems (DBMS) because 

it is the only database that meets the uncompromising requirements of today’s most 

demanding information systems. ORACLE 10G XE is a truly portable, distributed, and open 

DBMS that delivers unmatched performance, continuous operation and support for every 

database. ORACLE 10G XE RDBMS is high performance fault tolerant DBMS which is 

specially designed for online transactions processing and for handling large database 

application. 

A database is a collection of related data, organized on basis of relationship in the data 

rather than the convenience of storage structures. It enables sharing of data among various 

users as and when required. 

Relational database: 

A database in which data is stored in tables allowing the relationship among tables and more 

efficient no redundant data storage and manipulation 
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 Table: 

Table is a fundamental structure of Relational Database Management System. 

Field: 

An element of a table that contains a specific item of information such as account code. 

It represents a column. 

Record: 

A collection of data about a particular thing like a book. It represents a row in a table. 

FUNCTIONAL DESIGN: 

Input describes the information to be supplied to this function either by the user on the 

screen or from any data store. Processing describes the operation to be carried out by the 

function. The validations necessary are also described at this point. Output describes the 

information obtained from the functions or the action carried out by the function. 

OUTPUT DESIGN 

A quality output is one, which meets the requirements of the end user and presents the 

information clearly. In any system results of processing are communicated to the users and to 

other system through outputs. In output design it is determined how the information is to be 

displaced for immediate need and also the hard copy output. It is the most important and 

direct source information to the user. Efficient and intelligent output design improves the 

system’s relationship to help user decision-making. 

1. Designing computer output should proceed in an organized, well thought out manner; 

the right output must be developed while ensuring that each output element is designed so 

that people will find the system can use easily and effectively. When analysis design 

computer output, they should Identify the specific output that is needed to meet the 

requirements. 

2. Select methods for presenting information. 

3. Create document, report, or other formats that contain information produced by the system. 

The output form of an information system should accomplish one or more of the following 

objectives. 

 Convey information about past activities, current status or projections of the 

 Future. 

 Signal important events, opportunities, problems, or warnings. 

 Trigger an action. 

 Confirm an action.
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INPUT DESIGN: 

The input design is the link between the information system and the user. It comprises 

the developing specification and procedures for data preparation and those steps are 

necessary to put transaction data in to a usable form for processing can be achieved by 

inspecting the computer to read data from a written or printed document or it can occur by 

having people keying the data directly into the system. The design of input focuses on 

controlling the amount of input required, controlling the errors, avoiding delay, avoiding 

extra steps and keeping the process simple. The input is designed in such a way so that it 

provides security and ease of use with retaining the privacy. Input Design considered the 

following things: 

 What data should be given as input? 

 How the data should be arranged or coded? 

 The dialog to guide the operating personnel in providing input. 

 Methods for preparing input validations and steps to follow when error occur. 

OBJECTIVES 

1. Input Design is the process of converting a user-oriented description of the input into a 

computer-based system. This design is important to avoid errors in the data input process 

and show the correct direction to the management for getting correct information 

from the computerized system. 

2. It is achieved by creating user-friendly screens for the data entry to handle large volume 

of data. The goal of designing input is to make data entry easier and to be free from errors. 

The data entry screen is designed in such a way that all the data manipulates can be 

performed. It also provides record viewing facilities. 

3. When the data is entered it will check for its validity. Data can be entered with the help of 

screens. Appropriate messages are provided as when needed so that the user will not be in 

maize of instant. Thus the objective of input design is to create an input layout that is easy to 

follow 
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3.2 UML DIAGRAMS 

The Unified Modeling Language (UML) is a graphical language for visualizing, 

specifying, constructing, and documenting the artifacts of a software-intensive system. The 

UML offers a standard way to write a system's blueprints, including conceptual things 

such as business processes and system functions as well as concrete such as programming 

language statements, database schemas, and reusable software components. 

There are two broad categories of diagrams 

 Structural Diagrams 

 Behavioral Diagrams 

The structural diagrams represent the static aspect of the system. These static 

aspects represent those parts of a diagram which forms the main structure and therefore 

stable. 

 The four types of structural diagrams are: 

 Class diagram 

 Object diagram 

 Component diagram 

 Deployment diagram 

Behavioral diagrams basically capture the dynamic aspect of a system. Dynamic aspect 

can be further described as the changing/moving parts of a system. 

The five types of behavioral diagrams are: 

•  Use case diagram 

• Sequence diagram 

• Collaboration diagram 

• State chart diagram 
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USE CASE DIAGRAM: 

Use case diagrams are a set of use cases, actors and their relationships. They represent 

the use case view of a system. A use case represents a particular functionality of a 

system. So use case diagram is used to describe the relationships among the 

functionalities and their internal/external controllers. These controllers are known as 

actors. Use case is classified as a behavioural diagram. 

• Usecases 

A use case describes a sequence of actions that provide something of 

measurable value to an actor and is drawn as a horizontal ellipse. 

 Actors 

An actor is a person, organization, or external system that plays a role in one or more 

interactions with the system 

(optional) boxes Systemboundary  

A rectangle is drawn around the use cases, called the system boundary box, to indicate 

the scope of system. Anything within the box represents functionality that is in scope 

and anything outside the box is not. 

 

Description: This is the use case diagram for entire system. 

 

 



9 
 

ACTIVITY DIAGRAM: 

An activity diagram visually presents a series of actions or flow of control in a system similar 

to a flowchart or a data flow diagram. Activity diagrams are often used in business process 

modeling. They can also describe the steps in a use case diagram. Activities model can be 

sequential and concurrent. In both cases an activity diagram will have a beginning (an initial 

state) and an end (a final state). 

 

Description: This is the activity diagram for entire system. 

 

 

 

 

 

 

 

https://www.smartdraw.com/flowchart/
https://www.smartdraw.com/data-flow-diagram/
https://www.smartdraw.com/use-case-diagram/
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4. DETAILED DESIGN 

4.1 INTRODUCTION: 

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 1.1.3 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. 

4.2 Steps to create a prediction model: 

1. Load Dataset 

2. Select columns in Dataset 

3. Edit Metadata 

4. Normalise Data 

5. Split Data 

6. Linear Regression →Train Model →Score Model 

7. Neural Network Regression→Train Model →Score Model 

8. Evaluate 

 

I) Load Dataset 

Obtaining the Data 

Gathering data is one of the most important step in this process. Relevance and clarity of the 

data are the basis for creating good prediction models. Azure Machine Learning Studio 

provides a number of sample data sets. Another great collection of datasets can be found 

at archive.ics.uci.edu/ml/datasets.html. After collecting the data, we need to upload it to the 

Studio through their simple data upload mechanism. Once uploaded, we can preview the data. 

The following picture shows part of our data that we just uploaded. Our goal here is to predict 

https://archive.ics.uci.edu/ml/datasets.html


13 
 

the price under the attribute score label. Our next step is to create a new experiment by dragging 

and dropping modules from the panel on the left into the working area. 

Preprocessing Data 

Preprocessing available data involves adjusting the available data to your needs. The first 

module that we will use here is “Descriptive Statistics”. It computes statistical data from the 

available data. Besides “Descriptive Statistics” module, one of the commonly used modules is 

“Clean Missing Data”. The aim of this step is to give meaning to missing (null) values by 

replacing it with some other value or by removing them entirely. 

 

II) Select Columns in Dataset 

This module has no parameters. You use the column selector to choose the columns to 

include or exclude. 

Choose columns by name 

There are multiple options in the module for choosing columns by name: 

• Filter and search 

Click the BY NAME option. 

If you have connected a dataset that is already populated, a list of available columns 

should appear. If no columns appear, you might need to run upstream modules to view 

the column list. 

To filter the list, type in the search box. For example, if you type the letter w in the search 

box, the list is filtered to show the column names that contain the letter w. 

Select columns and click the right arrow button to move the selected columns to the list 

in the right-hand pane. 

o To select a continuous range of column names, press Shift + Click. 

o To add individual columns to the selection, press Ctrl + Click. 

Click the checkmark button to save and close. 

• Use names in combination with other rules 

Click the WITH RULES option. 

Choose a rule, such as showing columns of a specific data type. 

Then, click individual columns of that type by name, to add them to the selection list. 

• Type or paste a comma-separated list of column names 
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If your dataset is very wide, it might be easier to use indexes or generated lists of names, 

rather than selecting columns individually. Assuming you have prepared the list in 

advance: 

1. Click the WITH RULES option. 

2. Select No columns, select Include, and then click inside the text box with the red 

exclamation mark. 

3. Paste in or type a comma-separated list of previously validated column names. You 

cannot save the module if any column has an invalid name, so be sure to check the 

names beforehand. 

You can also use this method to specify a list of columns using their index values. See 

the Examples section for tips on how to work with column indices. 

 

Choose by type 

If you use the WITH RULES option, you can apply multiple conditions on the column 

selections. For example, you might need to get only feature columns of a numeric data type. 

The BEGIN WITH option determines your starting point and is very important for 

understanding the results. 

• If you select the ALL COLUMNS option, all columns are added to the list. Then, you 

must use the Exclude option to remove columns that meet certain conditions. 

For example, you might start with all columns and then remove columns by name, or by 

type. 

• If you select the NO COLUMNS option, the list of columns starts out empty. You then 

specify conditions to add columns to the list. 

If you apply multiple rules, each condition is additive. For example, say you start with 

no columns, and then add a rule to get all numeric columns. In the Automobile price 

dataset, that results in 16 columns. Then, you click the + sign to add a new condition, and 

select Include all features. The resulting dataset includes all the numeric columns, plus 

all the feature columns, including some string feature columns. 

Choose by column index 

The column index refers to the order of the column within the original dataset. 

• Columns are numbered sequentially starting at 1. 

• To get a range of columns, use a hyphen. 

• Open-ended specifications such as 1- or -3 are not allowed. 

• Duplicate index values (or column names) are not allowed, and might result in an error. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/select-columns-in-dataset?redirectedfrom=MSDN#bkmk_scenarios
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For example, assuming your dataset has at least eight columns, you could paste in any of the 

following examples to return multiple non-contiguous columns: 

• 8,1-4,6 

• 1,3-8 

• 1,3-6,4 

the final example does not result in an error; however, it returns a single instance of column 4. 

Change order of columns 

The option Allow duplicates and preserve column order in selection starts with an empty 

list, and adds columns that you specify by name or by index. Unlike other options, which 

always return columns in their "natural order", this option outputs the columns in the order that 

you name or list them. 

For example, in a dataset with the columns Col1, Col2, Col3, and Col4, you could reverse the 

order of the columns and leave out column 2 

III) Meta Data 

Typical metadata changes might include: 

• Treating Boolean or numeric columns as categorical values 

• Indicating which column contains the class label, or the values you want to categorize 

or predict 

• Marking columns as features 

• Changing date/time values to a numeric value, or vice versa 

• Renaming columns 

Use Edit Metadata any time you need to modify the definition of a column, typically to meet 

requirements for a downstream module. For example, some modules can work only with 

specific data types, or require flags on the columns, such as IsFeature or IsCategorical. 

After performing the required operation, you can reset the metadata to its original state. 

• In Azure Machine Learning Studio (classic), add Edit Metadata module to your 

experiment and connect the dataset you want to update. You can find it under Data 

Transformation, in the Manipulate category. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata
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• Click Launch the column selector and choose the column or set of columns to work 

with. You can choose columns individually, by name or index, or you can choose a 

group of columns, by type. 

1. Select the Data type option if you need to assign a different data type to the selected 

columns. Changing the data type might be needed for certain operations: for example, if 

your source dataset has numbers handled as text, you must change them to a numeric 

data type before using math operations. 

o The data types supported are String, Integer, Floating point, Boolean, DateTime, 

and TimeSpan. 

o If multiple columns are selected, you must apply the metadata changes 

to all selected columns. For example, let's say you choose 2-3 numeric columns. 

You could change them all to a string data type, and rename them in one 

operation. However, you can't change one column to a string data type and another 

column from a float to an integer. 

o If you do not specify a new data type, the column metadata is unchanged. 

o Changes of data type affect only the metadata that is associated with the dataset 

and how the data is handled in downstream operations. The actual column values 

are not altered unless you perform a different operation (such as rounding) on the 

column. You can recover the original data type at any time by using Edit 

Metadata to reset the column data type. 

4. Select the Categorical option to specify that the values in the selected columns should 

be treated as categories. 

For example, you might have a column that contains the numbers 0,1 and 2, but know 

that the numbers actually mean "Smoker", "Non smoker" and "Unknown". In that case, 

by flagging the column as categorical you can ensure that the values are not used in 

numeric calculations, only to group data. 

5. Use the Fields option if you want to change the way that Azure Machine Learning uses 

the data in a model. 

o Feature: Use this option to flag a column as a feature, for use with modules that 

operate only on feature columns. By default, all columns are initially treated as 

features. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata
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o Label: Use this option to mark the label (also known as the predictable attribute, 

or target variable). Many modules requires that at least one (and only one) label 

column be present in the dataset. 

In many cases, Azure Machine Learning can infer that a column contains a class 

label, but by setting this metadata you can ensure that the column is identified 

correctly. Setting this option does not change data values, only the way that some 

machine learning algorithms handle the data. 

o Weight: Use this option with numeric data to indicate that column values represents 

weights for use in machine learning scoring or training operations. Only one weight 

column can be present in a dataset, and the column must be numeric. 

o Use the following options to clear previous selections and restore metadata to the 

default values. 

o Clear feature: Use this option to remove the feature flag. 

Because all columns are initially treated as features, for modules that perform 

mathematical operations, you might need to use this option to prevent numeric 

columns from being treated as variables. 

o Clear label: Use this option to remove the label metadata from the specified 

column. 

o Clear score: Use this option to remove the score metadata from the 

specified column. 

Currently the ability to explicitly mark a column as a score is not available in 

Azure Machine Learning. However, some operations result in a column being 

flagged as a score internally. Also, a custom R module might output score values. 

o Clear weight: Use this option to remove the weight metadata from the 

specified column. 

o For New column names, type the new name of the selected column or columns. 

o Column names can use only characters that are supported by the UTF-8 

encoding. Empty strings, nulls, or names consisting entirely of spaces are not 

allowed. 
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o To rename multiple columns, type the names as a comma-separated list in 

order of the column indices. 

o All selected columns must be renamed. You cannot omit or skip columns. 

 

IV) Normalize Data 

Normalization is a technique often applied as part of data preparation for machine learning. 

The goal of normalization is to change the values of numeric columns in the dataset to use a 

common scale, without distorting differences in the ranges of values or losing information. 

Normalization is also required for some algorithms to model the data correctly. 

For example, assume your input dataset contains one column with values ranging from 0 to 1, 

and another column with values ranging from 10,000 to 100,000. The great difference in 

the scale of the numbers could cause problems when you attempt to combine the values as 

features during modeling. 

Normalization avoids these problems by creating new values that maintain the general 

distribution and ratios in the source data, while keeping values within a scale applied across all 

numeric columns used in the model. 

This module offers several options for transforming numeric data: 

• You can change all values to a 0-1 scale, or transform the values by representing them as 

percentile ranks rather than absolute values. 

• You can apply normalization to a single column, or to multiple columns in the same 

dataset. 

• If you need to repeat the experiment, or apply the same normalization steps to other data, 

you can save the steps as a normalization transform, and apply it to other datasets that 

have the same schema. 

How to configure Normalize Data 

You can apply only one normalization method at a time using this module. Therefore, the same 

normalization method is applied to all columns that you select. To use different normalization 

methods, use a second instance of Normalize Data. 
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1. Add the Normalize Data module to your experiment. You can find the module in Azure 

Machine Learning Studio (classic), under Data Transformation, in the Scale and 

Reduce category. 

2. Connect a dataset that contains at least one column of all numbers. 

3. Use the Column Selector to choose the numeric columns to normalize. If you don't choose 

individual columns, by default all numeric type columns in the input are included, and 

the same normalization process is applied to all selected columns. 

This can lead to strange results if you include numeric columns that shouldn't be 

normalized! Always check the columns carefully. 

If no numeric columns are detected, check the column metadata to verify that the data 

type of the column is a supported numeric type. 

1. Use 0 for constant columns when checked: Select this option when any numeric column 

contains a single unchanging value. This ensures that such columns are not used in 

normalization operations. 

2. From the Transformation method dropdown list, choose a single mathematical 

functions to apply to all selected columns. 

o Zscore: Converts all values to a z-score. 

The values in the column are transformed using the following formula: 

 

 

 

Mean and standard deviation are computed for each column separately. Population 

standard deviation is used. 

o MinMax: The min-max normalizer linearly rescales every feature to the [0,1] 

interval. 

Rescaling to the [0,1] interval is done by shifting the values of each feature so that 

the minimal value is 0, and then dividing by the new maximal value (which is the 

difference between the original maximal and minimal values). 

The values in the column are transformed using the following formula: 
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o Logistic: The values in the column are transformed using the following formula: 

o  

 

 

o LogNormal: This option converts all values to a lognormal scale. 

The values in the column are transformed using the following formula: 

 

Here μ and σ are the parameters of the distribution, computed empirically from the 

data as maximum likelihood estimates, for each column separately. 

o TanH: All values are converted to a hyperbolic tangent. 

The values in the column are transformed using the following formula: 

 

 

 

Algorithms that apply normalization 

Normalizing features so that they use a common scale is a general requirement for many 

machine learning algorithms. 

• In linear classification algorithms, instances are viewed as vectors in multi-dimensional 

space. Since the range of values of raw data varies widely, some objective functions do 

not work properly without normalization. For example, if one of the features has a 

broad range of values, the distances between points is governed by this particular 

feature. 
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Therefore, numeric features should be normalized so that each feature contributes 

approximately proportionately to the final distance. This can provide significant 

speedup and accuracy benefits. 

• When using the Logistic Regression and Averaged Perceptron algorithms, by default, 

features are normalized before training. 

 

V) Split Data 

1. Add the Split Data module to your experiment in Studio (classic), and connect the 

dataset you want to split. 

2. For Splitting mode, choose Split rows. 

3. Fraction of rows in the first output dataset. Use this option to determine how many 

rows go into the first (left-hand) output. All other rows will go to the second (right-

hand) output. The ratio represents the percentage of rows sent to the first output dataset, 

so you must type a decimal number between 0 and 1.For example, if you type 0.75 as 

the value, the dataset would be split by using a 75:25 ratio, with 75% of the rows sent to 

the first output dataset, and 25% sent to the second output dataset. 

4. Select the Randomized split option if you want to randomize selection of data into the 

two groups. This is the preferred option when creating training and test datasets. 

5. Random Seed: Type a non-negative integer value to initialize the pseudorandom 

sequence of instances to be used. This default seed is used in all modules that generate 

random numbers. Specifying a seed makes the results generally reproducible. If you 

need to repeat the results of a split operation, you should specify a seed for the random 

number generator. Otherwise the random seed is set by default to 0, which means the 

initial seed value is obtained from the system clock. As a result, the distribution of data 

might be slightly different each time you perform a split. 

6. Stratified split: Set this option to True to ensure that the two output datasets contain a 

representative sample of the values in the strata column or stratification key 

column.With stratified sampling, the data is divided such that each output dataset gets 

roughly the same percentage of each target value. For example, you might want to 

ensure that your training and testing sets are roughly balanced with regard to the 

outcome, or with regard to some other column such as gender. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data
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How to configure Split Data 

This module is particularly useful when you need to separate data into training and 

testing sets. You can customize the way that data is divided as well. Some options support 

randomization of data; others are tailored for a certain data type or model type. 

1. Add the Split Data module to your experiment in studio. You can find this module 

under Data Transformation, in the Sample and Split category. 

2. Splitting mode: Choose one of the following modes, depending on the type of data you 

have, and how you want to divide it. Each splitting mode has different options. Click 

the following topics for detailed instructions and examples. 

o Split Rows: Use this option if you just want to divide the data into two parts. You 

can specify the percentage of data to put in each split, but by default, the data is 

divided 50-50.You can also randomize the selection of rows in each group, and 

use stratified sampling. In stratified sampling, you must select a single column of 

data for which you want values to be apportioned equally among the two result 

datasets. 

o Recommender Split: Always choose this option if you are preparing data for use in 

a recommender system. It helps you divide data sets into training and testing 

groups while ensuring that important values such as user-item pairs or ratings are 

evenly divided among the groups. 

o Regular Expression Split: Choose this option when you want to divide your 

dataset by testing a single column for a value. 

For example, if you are analyzing sentiment, you could check for the presence of a 

particular product name in a text field, and then divide the dataset into rows with 

the target product name, and those without. 

o Relative Expression Split: Use this option whenever you want to apply a condition 

to a number column. The number could be a date/time field, a column containing 

age or dollar amounts, or even a percentage. For example, you might want to 

divide your data set depending on the cost of the items, group people by age 

ranges, or separate data by a calendar date. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data-using-split-rows
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data-using-recommender-split
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data-using-regular-expression
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data-using-relative-expression
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Requirements 

• Split Data can create a maximum of two datasets sets at a time, and those sets must be 

exclusive. Therefore, if you have a complex split with multiple conditions and outputs, 

you might need to chain together multiple Split Data modules. Alternatively, you can 

use a CASE statement and the Apply SQL Transformation module. 

• This module doesn't delete data or remove it from the dataset; it just divides the data as 

specified among the first and second outputs of the module. 

• Splitting data for a recommender system entails some additional requirements. In 

general, the dataset can only consist of user-item pairs or user-item-rating triples. 

Therefore, the Split Data module cannot work on datasets that have more than three 

columns, to avoid confusion with feature-type data. If your dataset contains too many 

columns, you might get this error: 

Error 0022: Number of selected columns in input dataset does not equal to x 

As a workaround, you can use Select Columns in Dataset to remove some columns, and 

then add the columns later using Add Columns. Alternatively, if your dataset has many 

features that you want to use in the model, divide the dataset using a different option, 

and train the model using Train Model 

VI) Linear regression 

Linear regression is a common statistical method, which has been adopted in machine 

learning and enhanced with many new methods for fitting the line and measuring error. In the 

most basic sense, regression refers to prediction of a numeric target. Linear regression is still 

a good choice when you want a very simple model for a basic predictive task. Linear 

regression also tends to work well on high-dimensional, sparse data sets lacking complexity. 

Azure Machine Learning Studio (classic) supports a variety of regression models, in addition 

to linear regression. However, the term "regression" can be interpreted loosely, and some 

types of regression provided in other tools are not supported in Studio (classic). 

• The classic regression problem involves a single independent variable and a dependent 

variable. This is called simple regression. This module supports simple regression. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/apply-sql-transformation
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/select-columns-in-dataset
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/add-columns
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/train-model
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• Multiple linear regression involves two or more independent variables that contribute to 

a single dependent variable. Problems in which multiple inputs are used to predict a 

single numeric outcome are also called multivariate linear regression. 

The Linear Regression module can solve these problems, as can most of the other 

regression modules in Studio (classic). 

• Multi-label regression is the task of predicting multiple dependent variables within a 

single model. For example, in multi-label logistic regression, a sample can be assigned 

to multiple different labels. (This is different from the task of predicting multiple levels 

within a single class variable.) 

This type of regression is not supported in Azure Machine Learning. To predict multiple 

variables, create a separate learner for each output that you wish to predict. 

For years statisticians have been developing increasingly advanced methods for regression. 

This is true even for linear regression. This module supports two methods to measure error 

and fit the regression line: ordinary least squares method, and gradient descent. 

• Gradient descent is a method that minimizes the amount of error at each step of the 

model training process. There are many variations on gradient descent and its 

optimization for various learning problems has been extensively studied. If you choose 

this option for Solution method, you can set a variety of parameters to control the step 

size, learning rate, and so forth. This option also supports use of an integrated parameter 

sweep. 

• Ordinary least squares is one of the most commonly used techniques in linear 

regression. For example, least squares is the method that is used in the Analysis 

Toolpak for Microsoft Excel. 

Ordinary least squares refers to the loss function, which computes error as the sum of 

the square of distance from the actual value to the predicted line, and fits the model by 

minimizing the squared error. This method assumes a strong linear relationship between 

the inputs and the dependent variable. 
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Score Model for the Linear Regression: 

Scoring is also called prediction, and is the process of generating values based on a trained 

machine learning model, given some new input data. The values or scores that are created can 

represent predictions of future values, but they might also represent a likely category or 

outcome. The meaning of the score depends on the type of data you provide, and the type of 

model that you created. Scoring is widely used in machine learning to mean the process of 

generating new values, given a model and some new input. The generic term "score" is used, 

rather than "prediction," because the scoring process can generate so many different types of 

values: 

• A list of recommended items and a similarity score. 

• Numeric values, for time series models and regression models. 

• A probability value, indicating the likelihood that a new input belongs to some existing 

category. 

• The name of a category or cluster to which a new item is most similar. 

• A predicted class or outcome, for classification models. 

 

List of scoring modules 

Machine Learning Studio (classic) provides many different scoring modules. You select one 

depending on the type of model you are using, or the type of scoring task you are performing: 

• Apply Transformation: Applies a well-specified data transformation to a dataset. Use 

this module to apply a saved process to a set of data. 

• Assign Data to Clusters: Assigns data to clusters by using an existing trained clustering 

model. Use this module if you want to cluster new data based on an existing K-Means 

clustering model. This module replaces the Assign to Clusters (deprecated) module, 

which has been deprecated but is still available for use in existing experiments. 

• Score Model: Scores predictions for a trained classification or regression model. Use 

this module for all other regression and classification models, as well as some anomaly 

detection models. 

 

 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/apply-transformation
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/assign-data-to-clusters
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/assign-to-clusters-deprecated
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/score-model
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Train Model for Linear Regression: 

Supervised and unsupervised training 

You might have heard the terms supervised or unsupervised learning. Training a classification 

or regression model with Train Model is a classic example of supervised machine learning. 

That means you must provide a dataset that contains historical data from which to learn 

patterns. The data should contain both the outcome (label) you are trying to predict, and related 

factors (variables). The machine learning model needs the outcomes to determine the features 

that best predict the outcomes. 

During the training process, the data are sorted by outcomes and the algorithm extracts 

statistical patterns to build the model. 

Unsupervised learning indicates either that the outcome is unknown, or you choose not to use 

known labels. For example, clustering algorithms usually employ unsupervised learning 

methods, but can use labels if available. Another example is topic modeling using LDA. You 

cannot use Train Model with these algorithms. 

How to use Train Model 

1. Add the Train Model module to the experiment. You can find this module under 

the Machine Learning category. Expand Train, and then drag the Train Model module 

into your experiment. 

2. On the left input, attach the untrained mode. Attach the training dataset to the right-hand 

input of Train Model. 

The training dataset must contain a label column. Any rows without labels are ignored. 

3. For Label column, click Launch column selector, and choose a single column that 

contains outcomes the model can use for training. 

o For classification problems, the label column must contain either categorical values 

or discrete values. Some examples might be a yes/no rating, a disease classification 

code or name, or an income group. If you pick a non-categorical column, the module 

will return an error during training. 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/latent-dirichlet-allocation
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o For regression problems, the label column must contain numeric data that 

represents the response variable. Ideally the numeric data represents a continuous 

scale. 

o If you do not specify which label column to use, Azure Machine Learning will try 

to infer which is the appropriate label column, by using the metadata of the dataset. 

If it picks the wrong column, use the column selector to correct it. 

 

Results 

After the model is trained: 

• To view the model parameters and feature weights, right-click the output and 

select Visualize. 

• To use the model in other experiments, right-click the model and select Save Model. 

Type a name for the model. 

This saves the model as a snapshot that is not updated by repeated runs of the experiment. 

• To use the model in predicting new values, connect it to the Score Model module, 

together with new input data. 

 

VII) Create a neural network model  

1. Add the Neural Network Regression module to your experiment in Studio (classic). 

You can find this module under Machine Learning, Initialize, in 

the Regression category. 

2. Indicate how you want the model to be trained, by setting the Create trainer 

mode option. 

o Single Parameter: Choose this option if you already know how you want to 

configure the model. 

o Parameter Range: Choose this option if you are not sure of the best parameters. 

Then, specify a range of values and use the Tune Model Hyperparameters module 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/score-model
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/tune-model-hyperparameters


28 
 

to iterate over the combinations and find the optimal configuration. 

 

3. In Hidden layer specification, select Fully-connected case. This option creates a model 

using the default neural network architecture, which for a neural network regression 

model, has these attributes: 

o The network has exactly one hidden layer. 

o The output layer is fully connected to the hidden layer and the hidden layer is fully 

connected to the input layer. 

o The number of nodes in the hidden layer can be set by the user (default value is 

100). 

Because the number of nodes in the input layer is determined by the number of features 

in the training data, in a regression model there can be only one node in the output layer. 

4. For Number of hidden nodes, type the number of hidden nodes. The default is one 

hidden layer with 100 nodes. (This option is not available if you define a custom 

architecture using Net#.) 

5. For Learning rate, type a value that defines the step taken at each iteration, before 

correction. A larger value for learning rate can cause the model to converge faster, but it 

can overshoot local minima. 

6. For Number of learning iterations, specify the maximum number of times the algorithm 

processes the training cases. 

7. For The initial learning weights diameter, type a value that determines the node weights 

at the start of the learning process. 

8. For The momentum, type a value to apply during learning as a weight on nodes from 

previous iterations. 

9. For The type of normalizer, choose one of the following methods to use for feature 

normalization: 
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o Binning normalizer: Binning creates groups of equal size, and then normalizes 

every value in each group to be divided by the total number of groups. 

o Gaussian normalizer: Gaussian normalization rescales the values of each feature 

to have mean 0 and variance 1. This is done by computing the mean and the variance 

of each feature, and then, for each instance, subtracting the mean value and dividing 

by the square root of the variance (the standard deviation). 

o Min-Max normalizer: Min-max normalization linearly rescales every feature to 

the [0,1] interval. 

Rescaling to the [0,1] interval is done by shifting the values of each feature so that 

the minimal value is 0, and then dividing by the new maximal value (which is the 

difference between the original maximal and minimal values). 

o Do not normalize: No normalization is performed. 

10. Select the option, Shuffle examples, to change the order of cases between iterations. If 

you deselect this option, cases are processed in exactly the same order each time you run 

the experiment. 

11. For Random number seed, you can optionally type a value to use as the seed. Specifying 

a seed value is useful when you want to ensure repeatability across runs of the same 

experiment. 

12. Select the option Allow unknown categorical levels to create a grouping for unknown 

values. The model might be less precise on known values but provide better predictions 

for new (unknown) values. 

If you deselect this option, the model can accept only the values contained in the training 

data. 

13. Connect a training dataset and one of the training modules: 

o If you set Create trainer mode to Single Parameter, use Train Model. 

o If you set Create trainer mode to Parameter Range, use Tune Model Hyper 

parameters. 

 

 

 

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/machine-learning-train
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/train-model
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/tune-model-hyperparameters
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/tune-model-hyperparameters
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VII) Evaluate Model 

Metrics for regression models 

The metrics returned for regression models are generally designed to estimate the amount of 

error. A model is considered to fit the data well if the difference between observed and 

predicted values is small. However, looking at the pattern of the residuals (the difference 

between any one predicted point and its corresponding actual value) can tell you a lot about 

potential bias in the model. 

The following metrics are reported for evaluating regression models. When you compare 

models, they are ranked by the metric you select for evaluation. 

• Mean absolute error (MAE) measures how close the predictions are to the actual 

outcomes; thus, a lower score is better. 

• Root mean squared error (RMSE) creates a single value that summarizes the error in the 

model. By squaring the difference, the metric disregards the difference between over-

prediction and under-prediction. 

• Relative absolute error (RAE) is the relative absolute difference between expected and 

actual values; relative because the mean difference is divided by the arithmetic mean. 

• Relative squared error (RSE) similarly normalizes the total squared error of the predicted 

values by dividing by the total squared error of the actual values. 

• Mean Zero One Error (MZOE) indicates whether the prediction was correct or not. In 

other words: ZeroOneLoss(x,y) = 1 when x!=y; otherwise 0. 

• Coefficient of determination, often referred to as R2, represents the predictive power of 

the model as a value between 0 and 1. Zero means the model is random (explains nothing); 

1 means there is a perfect fit. However, caution should be used in interpreting R2 values, 

as low values can be entirely normal and high values can be suspect. 
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5. SYSTEM IMPLEMENTATION AND TESTING 

The purpose of testing is to discover errors. Testing is the process of trying 

to discover every conceivable fault or weakness in a work product. It provides a way to 

check the functionality of components, sub assemblies, assemblies and/or a finished product 

It is the process of exercising software with the intent of ensuring that the 

Software system meets its requirements and user expectations and does not fail in 

an unacceptable manner. There are various types of test. Each test type addresses a 

specific testing requirement. 

TYPES OF TESTS: 

5.1 UNIT TESTING: 

Unit testing involves the design of test cases that validate that the internal 

program logic is functioning properly, and that program inputs produce valid outputs. 

All decision branches and internal code flow should be validated. It is the testing of 

individual software units of the application .it is done after the completion of an 

individual unit before integration. This is a structural testing, that relies on knowledge 

of its construction and is invasive. Unit tests perform basic tests at component level 

and test a specific business process, application, and/or system configuration. Unit tests 

ensure that each unique path of a business process performs accurately to the documented 

specifications and contains clearly defined inputs and expected results. 

5.2 INTEGRATION TESTING: 

 

Integration tests are designed to test integrated software components to determine if they 

actually run as one program. Testing is event driven and is more concerned with the basic 

outcome of screens or fields. Integration tests demonstrate that although the 

components were individually satisfaction, as shown by successfully unit testing, the 

combination of components is correct and consistent. Integration testing is specifically aimed 

at exposing the problems th that arise from the combination of components 
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5.3 FUNCTIONAL TESTING: 

Functional tests provide systematic demonstrations that functions tested are available as 

specified by the business and technical requirements, system documentation, and user manuals. 

Functional testing is centared on the following items: 

Valid Input : identified classes of valid input must be accepted. 

Invalid Input : identified classes of invalid input must be rejected. 

Functions : identified functions must be exercised. 

Output : identified classes of application outputs must be exercised. 

Systems/Procedures : interfacing systems or procedures must be invoked. 

Organization and preparation of functional tests is focused on requirements, key functions, or 

special test cases. In addition, systematic coverage pertaining to identify Business process 

flows; data fields, predefined processes, and successive processes must be considered for 

testing. Before functional testing is complete, additional tests are identified and the effective 

value of current tests is determined. 

5.4 SYSTEM TESTING: 

System testing ensures that the entire integrated software system meets 

requirements. It tests a configuration to ensure known and predictable results. An example 

of system testing is the configuration oriented system integration test. System testing 

is based on process descriptions and flows, emphasizing pre-driven process links and 

integration points. 

White Box Testing: 

White Box Testing is a testing in which in which the software tester has knowledge 

of the inner workings, structure and language of the software, or at least its purpose. 

It is purpose. It is used to test areas that cannot be reached from a black box level. 

Black Box Testing: 

Black Box Testing is testing the software without any knowledge of the 

inner workings, structure or language of the module being tested. Black box tests, as 

most other kinds of tests, must be written from a definitive source document, such as 

specification or requirements document, such as specification or requirements document. 

It is a testing in which the software under test is treated, as a black box .you cannot 
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―see‖ into it. The test 

provides inputs and responds to outputs without considering how the software 

works. I 

5.5. IMPLEMENTATION AND MAINTENANCE TSETING: 

Test strategy and approach 

Field testing will be performed manually and functional tests will be written in 

detail. 

Test objectives 

 All field entries must work properly. 

 Pages must be activated from the identified link. 

 The entry screen, messages and responses must not be delayed. 

Features to be tested 

 Verify that the entries are of the correct format  

 No duplicate entries should be allowed 

 All links should take the user to the correct page. 

Integration Testing 

Software integration testing is the incremental integration testing of two or more integrated 

software components on a single platform to produce failures caused by interface defects. 

The task of the integration test is to check that components or software applications, e.g. 

components in a software system or – one step up – software applications at the company level 

interact without error. 

Test Results: All the test cases mentioned above passed successfully. No defects encountered. 

Acceptance Testing 

User Acceptance Testing is a critical phase of any project and requires significant participation 

by the end user. It also ensures that the system meets the functional requirements. 

Test Results: All the test cases mentioned above passed successfully. No defects encountered. 
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Description: When yield is greater than demand, the output price is less than MSP.  

 

   

 

Description: when demand is greater than yield, the output price is greater than MSP.  
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Description: when yield and demand are equal, the output price is slightly greater than MSP.  
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6. SCREEN SHOTS 

INPUT: 

Linear Regression: 

1) Method is Ordinary Least Squares and Online Gradient Descent 

2) L2 regularisation weight=0.001 

Batch Linear Regressor 

Setting Value 

Bias True 

Regularization 0.001 

Allow Unknown Levels True 

Random Number Seed 
 

 

 

 

 

 

 

 

 

Score Model for Linear Regression 

 

CROP MSP YIELD DEMAND PRICE Scored Labels 

CAPSICUM -0.700531 -0.434816 -0.423582 -0.479964 -0.572476 

 

Neural Network Regression: 

1) Create Train Mode: single parameter or parameter range 

2) Hidden Layer Specification: Fully connected Case or custom definition script 

3) Number of hidden nodes=100, Learning rate=0.005, Number of Learning Iterations=200, 

The initial learning weight diameter=0.1, Type of Normaliser=Gaussian Normaliser, Binning 

Normaliser and MinMax Normaliser 

 

Feature Weight 

MSP 0.968419 

CROP_APPLE_0 -0.456609 

CROP_ONION_4 0.216872 

CROP_BAJRI_1 0.132254 

CROP_CAPSICUM_2 0.11062 

DEMAND 0.0653938 

YIELD -0.0454516 

Bias 0.0032481 

CROP_GREEN CHILI_3 0.000112084 

CROP#unknown__6 0 
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Train Model for Neural Network Regression 

  

Setting Value 

Is Initialized From String False 

Is Classification False 

Initial Weights Diameter 0.1 

Learning Rate 0.005 

Loss Function CrossEntropy 

Momentum 0 

Neural Network Definition 
 

Data Normalizer Type Gaussian 

Number Of Input Features 9 

Number Of Hidden Nodes System.Collections.Generic.List`1[System.Int32] 

Number Of Iterations 200 

Number Of Output Classes 1 

Shuffle True 

Allow Unknown Levels True 

Random Number Seed 
 

 

 

Split Data: 

1) Splitting mode: Split Rows, Recommender Split, Regular Expression & Regular Derivation 

2) Fraction of rows in the first output dataset= 0.8 

3) Random Seed= (integer Value) 

4) Stratified Split: False 

 

 

 

 

 



38 
 

Score Model for the Neural Network Regression 

CROP MSP YIELD DEMAND PRICE Scored Labels 

CAPSICUM -0.108579 -0.442941 -0.428502 -0.11503 -0.039022 

 

Predictive Analysis: 

Apply Transformation 

CROP MSP YIELD DEMAND PRICE 

ONION -0.832941 1.538403 1.022296 -0.556704 

 

Score Model 

CROP MSP YIELD DEMAND Scored Labels 

ONION -0.832941 1.538403 1.022296 -0.589587 

 

OUTPUT: 

Deploy Web Service: 

 

 

Metrics 

Mean Absolute Error 0.169624 

Root Mean Squared Error 0.727286 

Relative Absolute Error 0.339277 

Relative Squared Error 0.454421 

Coefficient of Determination 0.545579 
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Metrics 

Mean Absolute Error 0.108669 

Root Mean Squared Error 0.159728 

Relative Absolute Error 0.265488 

Relative Squared Error 0.074864 

Coefficient of Determination 0.925136 
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CONCLUSION 

The developed crop price Forecasting system provides accurate results in predicting price of 

the crop. The Parameters considered for Price Prediction are-, Maximum-trade, Minimum 

Support Price (MSP), Yield. Thus, the System gives a beforehand prediction to the Farmers’ 

which increases the rate of Profit to them and in turn the country’s economy. And also 

balance the yield and demand, reduces scarcity. 
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FUTURE ENHANCEMENT 

 

The future enhancement of our application is to implement this application in every location 

(by taking a GPS module) as much as possible by extracting the dataset for that location which 

further increases the accuracy and probability. Implementing the chat portals making the 

application more user friendly can be another scope for enhancement. Thus, ensuring that the 

information is available at most ease for them and the more accurate prediction increases the 

probability of profit for the Farmers. 
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PROJECT WORK MAPPING WITH PROGRAM OUTCOMES 

PROGRAMME 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. 

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 

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to                                                           

.           the real world problems. 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

✓     

 

    

Project Outcomes 

Outcome 1 

Identify the problem statement by analysing various 

domains.   

 

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different 

visualization tools and Evaluation metrics. 

Outcome 4 
Analyse ethical, environmental, legal and security issues 

related to computing projects. 
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  Project 

Outcomes 

Programme Outcomes (POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

Outcome1 3 3 3 2  3 1  3 3 3 2 2 2 

Outcome2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome4      3 3 3 3 3 3 3 2 2 
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                                                        ABSTRACT 

 

Till now, the project presentations are taken place in a class room with project team 

members, co-ordinator, guide and panel members. Through this, the student interaction with 

faculty is smaller extent because of fear in students. Hence, to increase the interaction we are 

introducing ‘Project Guidance and Exploration System’ web-application. 

The name ‘Project Guidance and Exploration System’ tells us that this application 

will provide a platform for students to upload their presentations and for faculty to view the 

project presentation for analysis and can provide their suggestions. 

To implement Project Guidance and Exploration System web application, we use .net 

framework and Sql Server 2008. With the help of this web application, the student interaction 

with faculty will be increased and project analysis also performed through power point 

presentations of students. 

KEYWORDS: Guidance, Exploration, Upload Presentations, Student Response, faculty 

suggestions. 
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1. INTRODUCTION 
 

The most part of project reviews are taken place in a closed room till now. Because of fear in 

the students, the student interaction with the faculty is a smaller extent. For healthier 

interactions between students and faculty, we have chosen an online presentation and 

implications system.  

1.1 General: 

“Project Guidance and Exploration System” main intention is to provide the platform for 

students to upload the project presentations and after viewing the project presentations the 

corresponded guide or panel member will provide the suggestions to students, which will 

helpful to make a better changes in project. The interaction of students with faculty will be 

increased. 

1.2 Statement of Problem: 

As the project reviews are taken place in class room till now, in many cases the student may 

not respond to the questions raised by faculty because of fear and the all implications given 

by faculty may not be remembered by student. Through online, the students answer to the 

queries of faculty without fear, the suggestions can be viewed any time and the modifications 

can be made easily. 

1.3 Related Work: 

In today’s world everything is computerized so, our main aim is to automate the work that is 

being done manually by means of  in existing  system there is lesser interaction between 

students and faculty during reviews. Hence, through online there will be fast response by 

students and changes for project will be done in quick manner. 

1.4 Existing System:  

Project Presentation in a Class Room: 

The students, in order to explain the project in detail the presentations are taken place in a 

class room with project team members and panel members. 

1.5 Drawbacks of Existing System:  
 

 The student may not answer to a question raised by a panel member, because of fear. 

Hence, the interplay is limited between student and panel member. 

 The presentations of projects may takes time of more than half day.  
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1.6 Proposed System: 
 

To overcome the drawbacks of the existing system such as spending more time, smaller 

interactions between students and guide, panel members, coordinator we are introducing 

online presentations and Implications system. Through this, the students will be able to send 

their project presentations to their guides and panel members. The students can make the 

modifications to project by following the implications of faculty and able to answer the 

queries of panel members 

 

1.7Advantages of Proposed System: 

 The panel members, guides and coordinator can view the project presentation in their 

free time and the time will be saved. 

 The queries of panel members will be answered by student without fear. 

 The implications of faculty will be followed and modifications can be made easily by 

the student. 

 The interaction between students and faculty will be increased. 
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                              2. LITERATURE SURVEY 

In general, the project presentation reviews are taken place in a class room with project team 

members, coordinator, guide and panel members. The students may feel fear to answer the 

queries of a panel members during review where the student interaction with faculty is lesser 

extent and the panel members may implicate many modifications related to project which 

can’t be remembered by a student. So, to increase the interaction between students and 

faculty we are introducing the online ‘Project Guidance and Exploration System’. Through 

this, the students can upload the project review presentation and will respond to the queries of 

panel members and guide without fear. The modifications to project can be made easily by 

following the suggestions of faculty which can be viewed at any time on this application. 
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3. SYSTEM ANALYSIS 

System Analysis is the process of analyzing a system with the potential goal of 

improving or modifying the system. Analysis is breaking down the problem into smaller 

elements for study and ultimately providing better solution. During the process of system 

development analysis is an important aspect. This involves gathering and interpreting facts, 

diagnosing the problem and using the information to recommended improvements to the 

system. Ultimately, the goal is to give a computerized solution. 

 

3.1 FEASIBILITY STUDY 
 

A feasibility study is a preliminary study undertaken to determine and document a project’s 

viability. The term feasibility study is also used to refer to the resulting document. These 

results of this study are used to make a decision whether to proceed with the project. It is an 

analysis of possible alternative solutions. It, for example, can decide whether an order 

processing be carried out by a new system more efficiently than the previous one.  

 

3.1.1 ECONOMIC FEASIBILITY 

 

Economic analysis is most frequently used for evaluation of the effectiveness of the system. 

More commonly known as cost/benefit analysis the procedure is to determine the benefit and 

saving that are expected from a system and compare them with costs, decisions is made to 

design and implement the system. This is an important input to the management because very 

often the top management does not like to get confounded by the various technicalities that 

bound to be associated with a project of this kind. 

 

3.1.2 TECHNICAL FEASIBILITY 

 

Technical feasibility centers on the existing manual system of the test management process 

and to what extent it can support the system. According to feasibility analysis procedure the 

technical feasibility of the system is analyzed and the technical requirements such as software 

facilities, procedure, inputs are identified. It is also one of the important phases of the system 

development activities. 

3.1.3 BEHAVIORAL FEASIBILITY 

 

People are inherently resistant to change and computer has been known to facilitate changes. 

An estimate should be made of how strong the user is likely to move towards the 

development of computerized system. 
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3.2 SYSTEM REQUIREMENT SPECIFICATIONS 

Software requirement specification is the basic step to develop a software development 

procedure. The SRS mean that translating the client ideas into a formal document, before 

document, before moving in depth into design. Thus the output of the phase is a set of 

formally specified requirements, which hopefully are complete and consistence while input 

has none of these properties. The requirement specification phase terminates with production 

of the validation software requirement specification document.  

 

SOFTWARE REQUIREMENTS (minimum)  

 

 Front end                    : Microsoft Visual Studio 2008 

 Back end                  : SQL Server 2008 

 Service Pack               : Microsoft Visual Studio 2008 sp1 

 Operating system     : Windows 7/8/10 

 Browsers                 : IE/Firefox/Chrome 

 

HARDWARE REQUIREMENTS (minimum) 

 Processor  :   Intel Core i5 

 RAM   :   4 GB 

 Hard Disk  :   1TB 
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4.  SYSTEM DESIGN 

Once software requirements have been analyzed and  specified, software design as the first of 

three technical activities design, code generation and test-that are  require to build and 

software. Various stages in design are 

 Conceptual design. 

 Database design. 

 Functional design. 

Conceptual design: 

The conceptual structure of a database is called schema. Schema shows the kind of 

data that exists in a database and how these are logically related to each other. A schema can 

be regarded as a blueprint that portrays, both, kind of data used in building a database and 

logical relationship, and must correctly represent their inter -relationships. Schema is 

frequently depicted pictorially via, Data Flow diagram etc. 

A database management system (DBMS) is computer software designed for the 

purpose of managing databases, a large set of structured data, and run operations on the data 

requested by numerous users. Typical examples of DBMSs include Oracle, DB2, Microsoft 

Access, Microsoft SQL Server, Firebird, PostgreSQL, MySQL, SQLite, FileMaker and 

Sybase Adaptive Server Enterprise. DBMSs are typically used by Database administrators in 

the creation of Database systems. Typical examples of DBMS use include accounting, human 

resources and customer support systems. 

Originally found only in large companies with the computer hardware needed to 

support large data sets, DBMSs have more recently emerged as a fairly standard part of any 

company back office. 

4.1 UML DIAGRAMS 

The unified modeling language allows the software engineer to express an analysis model 

using the modeling notation that is governed by a set of syntactic semantic and pragmatic 

rules. 

 A UML system is represented using five different views that describe the system from 

distinctly different perspective. Each view is defined by a set of diagram, which is as follows.  

User Model View 

This view represents the system from the users’ perspective. The analysis representation 

describes a usage scenario from the end-users perspective. 
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Structural model view 

In this model, the data and functionality are arrived from inside the system. This model view 

models the static structures. 

Behavioral Model View 

It represents the dynamic of behavioral as parts of the system, depicting the interactions of 

collection between various structural elements described in the user model and structural 

model view. 

Implementation Model View 

In this the structural and behavioral aspects of the system are represented and built. 

Environmental Model View 

In this, the structural and behavioral aspects of the environment in which the system is to be 

implemented are represented. 

UML is specifically constructed through two different domains they are 

 UML Analysis modeling, this focuses on the user model and structural model 

views of the system. 

 UML design modeling, which focuses on the behavioral modeling, implementation 

modeling and environmental model views. 

Use case Diagrams represent the functionality of the system from a user’s point of view. Use 

cases are used during requirements elicitation and analysis to represent the functionality of 

the system. Use cases focus on the behavior of the system from external point of view.  

Actors are external entities that interact with the system. Examples of actors include users 

like administrator, bank customer …etc., or another system like central database. 

 Class diagram: A class diagram consists of classes, interfaces collaboration’s and 

their relationships. Class diagram address the static design view of a system. 

 Object diagram: It shows set of objects and their relationships. It represents static 

instances found in class. These diagrams address the static design view of a system. 

 Use case diagram:  It shows set of use cases and actors and their relationships. Use 

case diagram address the static design view of a system. 

 Sequence diagram: It is an interaction diagram that emphasizes the time ordering 

messages. 
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 Collaboration diagram: It emphasizes the structural organization of objects that 

sends and receives messages. 

 Activity diagram: It is a special kind of State chart diagram that shows the flow from 

activity-activity within a system. It addresses the dynamic view of system. 

Class Diagram: 

    A class diagram is graphical presentation of the static view that shows a collection 

of static model elements such as classes, types and their contents and relationships apart from 

interfaces and collaborations also. Class diagram contains class name, class attributes, 

operations or methods. 

 

 

Fig 1: Class Diagram 

 

Description: In this class diagram, the classes are coordinator, panel member, guide and 

student. Coordinator will upload the faculty, student details to provide login, view their batch 

presentations and will give suggestions to students. Panel member can we all batch 

presentations, provide the suggestions and view the responses of students. Guide can view 

only their batch presentations, provide suggestions to students and can view the responses of 

students. Student can upload the project review presentations, receive the suggestions from 

panel members and guide, and respond to the suggestions.  
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Use Case Diagram: 

A use case diagram shows a set of use cases and actors and their relationships. We apply the 

use case diagram to illustrate the static use case view of a system. For dynamic aspects of 

systems, use case diagram is used to model the behavior of the system, sub-system or classes. 

Each one shows a set of use case, actors and their relationship with role names and an actor is 

the one plays an active role in the system. Typically an actor represents a role that a human, a 

hardware device/system. 

 

 

Fig 2.1: Coordinator Use case diagram 

Description: Here in this use case diagram, the main actor is coordinator. The coordinator 

will interact with the system by the use cases such as Login, upload faculty and student 

details, upload guide allocation details, view presentations, give suggestions, student retorts, 

change password and logout. 
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Fig 2.2: Student, Guide, Panel Member Use case diagram 

Description: Here in this use case diagram, the main actors are Panel member, guide and 

student. Panel member and Guide will interact with the system by the use cases such as login, 

view presentations, give suggestions, view student responses and logout. Student will interact 

with the system by the use cases such as login, upload presentations, view suggestions, retort 

to suggestions and logout. 

 

Activity Diagram: 

An activity diagram visually presents a series of actions or flow of control in a system similar 

to a flowchart or a data flow diagram. Activity diagrams are often used in business process 

modeling. They can also describe the steps in a use case diagram. Activities modeled can be 

sequential and concurrent. 
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 Fig 3.1:Coordinator Activity Diagram 

 

Description: In Activity Diagram all the actions performed by the coordinator is represented. 

The actions like uploading faculty details, uploading student details, uploading guide 

allocation details, viewing presentations, giving suggestions, and viewing responses of 

students. 
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Fig 3.2:Panel Member and Guide Activity Diagram 

Description: In Activity Diagram all the actions performed by the panel member and guide is 

represented. The actions like viewing presentations, giving suggestions, and viewing 

responses of students. 

                          

Fig 3.3:Student Activity Diagram 

Description: In Activity Diagram all the actions performed by the student is represented. The 

actions like uploading the project review presentations, viewing the suggestions of faculty 

and responding to the suggestions. 



                                                                INFORMATION TECHNOLOGY 

4.2 Database Design: 

   Description 

A DBMS is a complex set of software programs that controls the organization, 

storage, management, and retrieval of data in a database.  

           A DBMS includes: A modeling language to define the schema of each database hosted 

in the DBMS, according to the DBMS data model.  

 The four most common types of organizations are the hierarchical, network, relational 

and object models. Inverted lists and other methods are also used. A given database 

management system may provide one or more of the four models. The optimal 

structure depends on the natural organization of the application's data, and on the 

application's requirements (which include transaction rate (speed), reliability, 

maintainability, scalability, and cost). 

 The dominant model in use today is the ad hoc one embedded in SQL, despite the 

objections of purists who believe this model is a corruption of the relational model, 

since it violates several of its fundamental principles for the sake of practicality and 

performance. Many DBMSs also support the Open Database Connectivity API that 

supports a standard way for programmers to access the DBMS. 

 Data structures (fields, records, files and objects) optimized to deal with very large 

amounts of data stored on a permanent data storage device (which implies relatively 

slow access compared to volatile main memory). 

 A database query language and report writer to allow users to interactively interrogate 

the database, analyze its data and update it according to the users privileges on data.  

 It also controls the security of the database. 

 Data security prevents unauthorized users from viewing or updating the database. 

Using passwords, users are allowed access to the entire database or subsets of it called 

sub schemas.  

 If the DBMS provides a way to interactively enter and update the database, as well as 

interrogate it, this capability allows for managing personal databases. However, it 

may not leave an audit trail of actions or provide the kinds of controls necessary in a 

multi-user organization. These controls are only available when a set of application 

programs are customized for each data entry and updating function. 
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 A transaction mechanism, that ideally would guarantee the ACID properties, in order 

to ensure data integrity, despite concurrent user accesses (concurrency control), and 

faults (fault tolerance).  

 It also maintains the integrity of the data in the database. 

 The DBMS can maintain the integrity of the database by not allowing more than one 

user to update the same record at the same time. The DBMS can help prevent 

duplicate records via unique index constraints; for example, no two customers with 

the same customer numbers (key fields) can be entered into the database. See ACID 

properties for more information (Redundancy avoidance). 

 The DBMS accepts requests for data from the application program and instructs the 

operating system to transfer the appropriate data. When a DBMS is used, information 

systems can be changed much more easily as the organization's information 

requirements change. New categories of data can be added to the database without 

disruption to the existing system. Organizations may use one kind of DBMS for daily 

transaction processing and then move the detail onto another computer that uses 

another DBMS better suited for random inquiries and analysis. Overall systems 

design decisions are performed by data administrators and systems analysts. Detailed 

database design is performed by database administrators. 

 Database servers are specially designed computers that hold the actual databases and 

run only the DBMS and related software. Database servers are usually multiprocessor 

computers, with RAID disk arrays used for stable storage. Connected to one or more 

servers via a high-speed channel, hardware database accelerators are also used in 

large volume transaction processing environments. 

SQL SERVER 

SQL SERVER is one of the leading database management systems (DBMS) because it is the 

only database that meets the uncompromising requirements of today’s most demanding 

information systems. SQL SERVER is a truly portable, distributed, and open DBMS that 

delivers unmatched performance, continuous operation and support for every database, SQL 

SERVER RDBMS is high performance fault tolerant DBMS which is specially designed for 

online transactions processing and for handling large database application. 

A database is a collection of related data, organized on the basis of relationship in the data 

rather than the convenience of storage structures. It enables sharing of data among various 

users as and when required. 
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Relational database:   

A database in which data is stored in tables allowing the relationship among 

tables and more efficient no redundant data storage and manipulation.  

Table: Table is a fundamental structure of Relational Database Management System. 

Field:  An element of a table that contains a specific item of information such as Account 

Code. It represents a column.   

Record: A collection of data about a particular thing like a book. It represents a row in a 

table. 

Functional Design: 

Input describes the information to be supplied to this function either by the user on the 

screen or from any data store. Processing describes the operation to be carried out by the 

function. The validations necessary are also described at this point. Output describes the 

information obtained from the functions or the action carried out by the function. 

Design Principles: 

    Software design is a both process and a model basic design principles enables the 

analyst to navigate the design process. 

 The design process should not suffer from “tunnel vision”. 

 The design should be traceable to analysis model. 

 The design should “minimize the intellectual distance” between software and 

problem that exists in the real world. 

 

FACULTY DETAILS TABLE 

 

Table 1: Faculty Details Table 
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STUDENT DETAILS TABLE 

 

Table 2: Student Details Table 

GUIDE ALLOCATION TABLE 

 

Table 3: Guide Allocation Table 

FACULTY SUGGESTIONS TABLE 

 

Table4: Faculty Suggestions Table 

STUDENT RESPONSE TABLE 

 
 

Table 5: Student Response Table 
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5. SYSTEM IMPLEMENTATION 

5.1 INTRODUCTION 

Features Of .Net 

The Microsoft .NET Framework is a software technology that is available with several 

Microsoft Windows operating systems. It includes a large library of pre-coded solutions to 

common programming problems and a virtual machine that manages the execution of 

programs written specifically for the framework. The .NET Framework is a key Microsoft 

offering and is intended to be used by most of the new applications created for the Windows 

platform.    

Principal design features 

Interoperability  

Because interaction between new and older applications is commonly required, the 

.NET Framework provides means to access functionality that is implemented in programs 

that execute outside the .NET environment. Access to COM components is provided in the 

System Runtime Interop Services and System Enterprise Services namespaces of the 

framework; access to other functionality is provided using the Invoke feature. 

Common Runtime Engine  

The Common Language Runtime (CLR) is the virtual machine component of the .NET 

framework. All .NET programs execute under the supervision of the CLR, guaranteeing 

certain properties and behaviors in the areas of memory management, security, and exception 

handling. 

Base Class Library  

The Base Class Library (BCL), part of the Framework Class Library (FCL), is a 

library of functionality available to all languages using the .NET Framework. The BCL 

provides classes which encapsulate a number of common functions, including file reading 

and writing, graphic rendering, database interaction and XML document manipulation. 

Simplified Deployment  

   Installation of computer software must be carefully managed to ensure that it does 

not interfere with previously installed software, and that it conforms to security requirements. 

The .NET framework includes design features and tools that help address these requirements. 

 

 

 

http://en.wikipedia.org/wiki/Virtual_machine
http://en.wikipedia.org/wiki/Component_Object_Model
http://en.wikipedia.org/wiki/Platform_Invocation_Services
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Security 

The design is meant to address some of the vulnerabilities, such as buffer overflows, that 

have been exploited by malicious software. Additionally, .NET provides a common security 

model for all applications. 

Portability  

The design of the .NET Framework allows it to theoretically be platform agnostic, 

and thus cross-platform compatible. That is, a program written to use the framework should 

run without change on any type of system for which the framework is implemented. 

Microsoft's commercial implementations of the framework cover Windows, Windows CE, 

and the Xbox 360.In addition, Microsoft submits the specifications for the Common 

Language Infrastructure, the C# language, and the C++/Common Language Infrastructure 

language to both ECMA and the ISO, making them available as open standards. This makes 

it possible for third parties to create compatible implementations of the framework and its 

languages on other platforms. 

ASP.NET 

SERVER APPLICATION DEVELOPMENT 

Server-side applications in the managed world are implemented through runtime 

hosts. Unmanaged applications host the common language runtime, which allows your 

custom managed code to control the behavior of the server. This model provides you with all 

the features of the common language runtime and class library while gaining the performance 

and scalability of the host server. 

SERVER-SIDE MANAGED CODE 

ASP.NET is the hosting environment that enables developers to use the .NET 

Framework to target Web-based applications. However, ASP.NET is more than just a 

runtime host; it is a complete architecture for developing Web sites and Internet-distributed 

objects using managed code. Both Web Forms and XML Web services use IIS and ASP.NET 

as the publishing mechanism for applications, and both have a collection of supporting 

classes in the .NET Framework. 

XML Web services, an important evolution in Web-based technology, are distributed, 

server-side application components similar to common Web sites. However, unlike Web-

based applications, XML Web services components have no UI and are not targeted for 

browsers such as Internet Explorer and Netscape Navigator. Instead, XML Web services 
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consist of reusable software components designed to be consumed by other applications, such 

as traditional client applications, Web-based applications, or even other XML Web services. 

As a result, XML Web services technology is rapidly moving application development and 

deployment into the highly distributed environment of the Internet. 

The .NET Framework also provides a collection of classes and tools to aid in 

development and consumption of XML Web services applications. XML Web services are 

built on standards such as SOAP (a remote procedure-call protocol), XML (an extensible data 

format), and WSDL (the Web Services Description Language). The .NET Framework is built 

on these standards to promote interoperability with non-Microsoft solutions. 

ACTIVE SERVER PAGES.NET 

ASP.NET is a programming framework built on the common language runtime that can 

be used on a server to build powerful Web applications. ASP.NET offers several important 

advantages over previous Web development models: 

 Enhanced Performance: ASP.NET is compiled common language runtime code 

running on the server. Unlike its interpreted predecessors, ASP.NET can take 

advantage of early binding, just-in-time compilation, native optimization, and caching 

services right out of the box. This amounts to dramatically better performance before 

you ever write a line of code. 

 World-Class Tool Support: The ASP.NET framework is complemented by a rich 

toolbox and designer in the Visual Studio integrated development environment. 

WYSIWYG editing, drag-and-drop server controls, and automatic deployment are just 

a few of the features this powerful tool provides. 

 Power and Flexibility: Because ASP.NET is based on the common language 

runtime, the power and flexibility of that entire platform is available to Web application 

developers. The .NET Framework class library, Messaging, and Data Access solutions 

are all seamlessly accessible from the Web. ASP.NET is also language-independent, so 

you can choose the language that best applies to your application or partition your 

application across many languages. Further, common language runtime interoperability 

guarantees that your existing investment in COM-based development is preserved 

when migrating to ASP.NET. 

 Simplicity: ASP.NET makes it easy to perform common tasks, from simple form 

submission and client authentication to deployment and site configuration. For 
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example, the ASP.NET page framework allows you to build user interfaces that cleanly 

separate application logic from presentation code and to handle events in a simple, 

Visual Basic - like forms processing model. Additionally, the common language 

runtime simplifies development, with managed code services such as automatic 

reference counting and garbage collection. 

 Manageability: ASP.NET employs a text-based, hierarchical configuration system, 

which simplifies applying settings to your server environment and Web applications. 

Because configuration information is stored as plain text, new settings may be applied 

without the aid of local administration tools. This "zero local administration" 

philosophy extends to deploying ASP.NET Framework applications as well. An 

ASP.NET Framework application is deployed to a server simply by copying the 

necessary files to the server. No server restart is required, even to deploy or replace 

running compiled code. 

 Scalability and Availability: ASP.NET has been designed with scalability in mind, 

with features specifically tailored to improve performance in clustered and 

multiprocessor environments. Further, processes are closely monitored and managed by 

the ASP.NET runtime, so that if one misbehaves a new process can be created in its 

place, which helps keep your application constantly available to handle requests. 

 Customizability and Extensibility: ASP.NET delivers a well-factored architecture 

that allows developers to "plug-in" their code at the appropriate level. In fact, it is 

possible to extend or replace any subcomponent of the ASP.NET runtime with your 

own custom-written component. Implementing custom authentication or state services 

has never been easier. 

 Security: With built in Windows authentication and per-application configuration, 

you can be assured that your applications are secure.  

LANGUAGE SUPPORT 

The Microsoft .NET Platform currently offers built-in support for three languages: 

C#, Visual Basic, and Java Script. 

C#.NET: 

C# is an object-oriented programming language developed by Microsoft as part of the 

.NET .Anders Hejlsberg leads development of the C# language, which has a procedural, 

object-oriented syntax based on C++ and includes influences from aspects of several other 

http://en.wikipedia.org/wiki/Object-oriented_programming
http://en.wikipedia.org/wiki/Programming_language
http://en.wikipedia.org/wiki/Microsoft_.NET
http://en.wikipedia.org/wiki/Anders_Hejlsberg
http://en.wikipedia.org/wiki/Syntax
http://en.wikipedia.org/wiki/C%2B%2B
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programming languages (most notably Delphi and Java) with a particular emphasis on 

simplification. 

 C# is intended to be a simple, modern, general-purpose, object-oriented programming 

language. 

 Because software robustness, durability and programmer productivity are important, 

the language should include strong type checking, array bounds checking, detection of 

attempts to use uninitialized variables,  source code portability, and automatic garbage 

collection. 

 The language is intended for use in developing software components that can take 

advantage of distributed environments. 

 Programmer portability is very important, especially for those programmers already 

familiar with C and C++. 

 Support for internationalization is very important. 

 C# is intended to be suitable for writing applications for both hosted and embedded 

systems, ranging from the very large that use sophisticated operating systems, down 

to the very small having dedicated functions. 

 Although C# applications are intended to be economical with regards to memory and 

processing power requirements, the language was not intended to compete directly on 

performance and size with C or assembly language. 

5.2 MODULE DESCRIPTION 

The “Project Guidance and Exploration System” comprises the following major modules: 

 Coordinator 

 Panel Member 

 Guide 

 Student 

 COORDINATOR MODULE: 

• Coordinator can upload the faculty details of the department to provide login. 

• Coordinator can upload the student details to provide the login 

• Coordinator can upload the Guide and Batch details.  

• Coordinator can view the presentations their project batches and can give the 

implications to the students of the presentation. 

• The Student responses can be viewed by coordinator. 

 

http://en.wikipedia.org/wiki/Portable_application
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PANEL MEMBER MODULE: 

• Panel can view their project batch details. 

• Panel can view the presentations of all the project batches. 

• Panel can give the implications to the students of the presentation. 

• The Student responses can be viewed by panel member. 

GUIDE MODULE: 

• Guide can view their project batch details. 

• Guide can view the presentations their project batches. 

• Guide can give the implications to the students of the presentation. 

• The Student responses can be viewed by guide. 

 STUDENT MODULE: 

• Student will upload the review presentations. 

• Student can view the suggestions of the faculty. 

• Student can respond to the suggestions of the faculty. 
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6. SYSTEM TESTING 

Testing is the process of detecting errors. Testing performs a very critical role for 

quality assurance and for ensuring the reliability of software. The results of testing are used 

later on during maintenance also. Testing is the process of trying to discover every 

conceivable fault or weakness in a work product.      

Software testing is the process used to assess the quality of Computer Software. 

Software testing is an empirical technical investigation conducted to provide stakeholders 

with information about the quality of the product or service under test, with respect to the 

context in which it is intended to operate. This includes the process of executing a program or 

application with the intent of finding  

  Over its existence, computer software has continued to grow in complexity and size. 

Every software product has a target audience. For example, video game software has its 

audience completely different from banking software. Therefore, when an organization 

develops or otherwise invests in a software product, it presumably must assess whether the 

software product will be acceptable to its end users, its target audience, its purchasers, and 

other stakeholders. Software testing is the process of attempting to make this assessment. 

Different levels of testing that have to be conducted are 

 Unit Testing 

 Integration Testing 

 System Testing 

 Implementation & Maintenance Testing 

6.1 UNIT TESTING: 

      Unit testing focuses verification effort on the smallest unit of software i.e. the 

module. Using the detailed design and process specifications testing is done to uncover errors 

within the boundary of the module. All the modules must be successful in the unit test before 

the start of the integration testing begins. 

6.2 INTEGRATION TESTING: 

   After the unit testing we have to perform integration testing. The goal here is to see 

if modules can be integrated properly, the emphasis being on testing interfaces between 

modules. This testing activity can be considered as testing the design and hence the emphasis 

on testing module interaction. 
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6.3 SYSTEM TESTING: 

        Here the entire software system is tested. The reference document for this 

process is the requirements document, and the goal of OS to see software meets its 

requirements. 

 6.4 IMPLEMENTATION AND MAINTENANCE TESTING: 

  Maintenance testing is that testing which is performed to either identify                   

equipment problems, diagnose equipment problems or to confirm that repair measures has 

been effective. It can be performed at either the system level, the equipment level, or the 

component level. 

TESTCASES SCREENSHOTS 

 
TEST CASE FOR FACULTY AND STUDENT LOGIN: 

 

 
 

 In Faculty login or Student login, if password and user id are valid, redirected to next page, 

otherwise it shows the following alert message. 
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7. SCREENSHOTS 

HOME PAGE: 

 

Description: In this page, after entering the correct user id and password the corresponding 

user page will be loaded. 

 
 COORDINATOR HOME PAGE: 

 

 
 

Description: Coordinator page is having eight options namely Home, Batch Details, Upload, 

Guide Allocation, View Presentation, Student Retort, Change Password, Logout.If 

coordinator choose Batch Details option,then the following page will be loaded.            
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COORDINATOR BATCH DETAILS PAGE: 

 

 
 
Description:  In this page ,the co-ordinator can view corresponding project batch details like 

batch number, project title, batch members roll numbers. If coordinator choose Upload 

Faculty Details option,then the following page will be loaded.            

 

COORDINATOR FACULTY DETAILS UPLOAD PAGE: 

 
 

Description: In this page, the coordinator will upload the faculty details like name, ID, date 

of birth, guide specialization, and either review panel or not. If coordinator choose Upload 

Student Details option,then the following page will be loaded.            
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COORDINATOR STUDENT DETAILS UPLOAD FORM PAGE: 

 

 
 

Description: In this page, the coordinator will upload the student details like roll number, 

name, batch, date of birth and address. If coordinator choose Guide Allocation option,then 

the following page will be loaded.            

 

COORDINATOR GUIDE ALLOCATION PAGE: 

 

 
 

Description: In this page, the coordinator will upload the details like project batch number, 

first, second, third and fourth member roll numbers, project title and allotted guide name. If 

coordinator choose view presentation option,then the following page will be loaded.            
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COORDINATOR VIEW PRESENTATIONS PAGE: 

 
 

Description: In this page, the coordinator batch presentations can be viewed by downloading. 

If coordinator clicks on add suggestions,then the following page will be loaded.            

 

COORDINATOR ADD SUGGESTIONS PAGE: 

 

 
 

Description : In this page, the coordinator will provide the modifications or suggestions 

related to project presentation. If coordinator choose student retort option,then the following 

page will be loaded.            
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COORDINATOR STUDENT RETORT PAGE: 

 
 

Description : In this page, the coordinator can view the responses of their project batch 

members. If coordinator choose Change Password option,then the following page will be 

loaded.    

         

COORDINATOR CHANGE PASSWORD PAGE 

 

 

Description: In this page, the coordinator can change the password. If coordinator clicks on 

logout then home page will be loaded. 
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PANEL MEMBER PAGE: 

 

 

Description: : Panel Member page is having six options namely Home, Batch Details, View 

Presentation, Student Retort, Change Password, Logout.If Panel Member choose Batch 

Details option,then the following page will be loaded.           

  

PANEL MEMBER BATCH DETAILS PAGE: 

 

 

Description: In this page ,the panel member can view the corresponding project batch details 

like batch number, project title, batch members roll numbers. If Panel Member choose view 

presentation option,then the following page will be loaded.            
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PANEL MEMBER VIEW PRESENTATIONS PAGE: 

 

Description: : In this page, the panel member all batches project presentations can be viewed 

by downloading. If panel member clicks on add suggestions,then the following page will be 

loaded.   

 

PANEL MEMBER ADD SUGGESTIONS PAGE: 

 

Description: In this page, the panel member will provide the modifications or suggestions 

related to project presentation. If Panel Member choose student retort option,then the 

following page will be loaded.            
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PANEL MEMBER STUDENT RETORT PAGE: 

 

Description: In this page, the Panel Member can view the responses of all project batch 

members. If Panel Member choose Change Password option,then the following page will be 

loaded.            

 

 PANEL MEMBER CHANGE PASSWORD PAGE: 

 

 

Description: : In this page, the Panel Member can change the password. If Panel Member 

clicks on logout then home page will be loaded. 
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GUIDE HOME PAGE: 

 

 

Description: Guide page is having six options namely Home, Batch Details, View 

Presentation, Student Retort, Change Password, Logout.If Guide choose Batch Details 

option,then the following page will be loaded.  

 

GUIDE BATCH DETAILS PAGE: 

 

 
 
 

Description: In this page ,the Guide can view the corresponding project batch details like 

batch number, project title, batch members roll numbers. If guide choose view presentation 

option,then the following page will be loaded. 
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GUIDE VIEW PRESENTATIONS PAGE: 

 

 
 
Description: In this page, the guide batch project presentations can be viewed by 

downloading. If guide clicks on add suggestions,then the following page will be loaded.   

 

GUIDE ADD SUGGESTIONS PAGE: 

 

 
 
 

Description: In this page, the guide will provide the modifications or suggestions related to 

project presentation. If guide choose student retort option,then the following page will be 

loaded.            
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GUIDE STUDENT RETORT PAGE: 

 

 
 
Description: In this page, the Guide can view the responses of their project batch members. 

If Guide choose Change Password option,then the following page will be loaded.        

 

GUIDE CHANGE PASSWORD PAGE: 

 

 
 
Description: In this page, the Guide can change the password. If Guide clicks on logout then 

home page will be loaded. 
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STUDENT HOME PAGE: 

 

 
 

Description: Student Home page is having five options namely Home, Upload PPT, 

suggestions, Change Password, Logout.If Student choose Upload PPT option,then the 

following page will be loaded.  

 

STUDENT UPLOAD PPT PAGE: 

 

 
 
Description: In this page, the Student will upload the presentation and send to the allotted 

guide and panel members. If Student choose Suggestions option,then the following page will 

be loaded.  
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STUDENT SUGGESTIONS PAGE: 

 

 
 
Description: In this page, the Student can view the suggestions from guide, panel members 

and can send the responses to the guide and panel members. If Student choose Change 

Password option,then the following page will be loaded.  

 

STUDENT CHANGE PASSWORD PAGE: 

 

 
 
Description: In this page, the Student can change the password. If Student clicks on logout 

then home page will be loaded. 
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CONCLUSION 

 
The “Project Guidance and Exploration System” is a web based application. In this 

application, the Student will upload the project review presentation and send to the guide and 

panel members. The faculty will provide the suggestions related to project work and student 

will respond to the suggestions by answering to the queries or by modifying the project 

mistakes and re-upload the presentation. 

 

 

FUTURE ENHANCEMENTS 
 

 We can convert this web application into the mobile apps .By this, more users can use 

this application since mobile is portable device. 

 We can add native language option with this communication will be easy for students 

and faculty. 
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APPENDIX 
Steps on how-to install and use the Visual Studio 2008: 

 

 
  

The setup wizard will start copying needed files into a temporary folder. Just wait. 

  

  

In the welcome setup wizard page you can enable the tick box to send your setup experience 

to Microsoft if you want. In this case we just leave it unchecked. Just wait for the wizard to 

load the installation components. 
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Click the Next button to go to the next step. 

  

 
  

   

The setup wizard will list down all the required components need to be installed. Any already 

installed components will also be mentioned. Notice that VS 2008 (version 8.x) needs .NET 

Framework version 3.5. Key in the Product key and accept the license terms. Then click the 

Next button. 
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In the installation type, as usual we have three choices: Default, Full or Custom. In this case 

we select the Full installation type and accept the default installation path given. You can 

change the installation path and the required space for every installation type also displayed 

when we select it. 

  

 
  

In this case, select the Full and click the Install button. Full installation required around 4.3 

GB of space. 
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The installation starts. Just wait and see the step-by-step, Visual Studio 2008 components 

being installed. 

  

 
 

  

    

  



                                                                INFORMATION TECHNOLOGY 
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Any component that failed to be installed will be marked with the Red Cross mark instead of 

the green tick for the successful. After the installation is completed successfully, you can 

install the documentation (MSDN library) by following the instruction mention in the above 

Figure. In this case we just exit the setup wizard by clicking the Finish button. 

  

 
  

Click Restart now to restart your machine. 

  

 
  

The Windows Start menu for Visual Studio 2008 is shown below. 

  

 
  

Next we will try to build and run a very simple C++/CLI (C++ .NET) program. Launch 

Visual Studio 2008 by selecting Microsoft Visual Studio 2008 menu > Microsoft Visual 

Studio 2008 sub-menu. Depending on your programming needs, in this case we will select 

Visual C++ Development Settings. So, when VS 2008 launched, now and later, all the 
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settings are default to VC++. The VS 2008 IDE will change the development settings to the 

respective type when we choose to create a project in that type when the IDE already opened 

next type. Select Start Visual Studio button. 

  

 

  
The VS 2008 is configuring the development environments to the chosen one for the first 

time use. 

  

 
  

Well, the following is the VS 2008 IDE. Looks not so different to the VS 2005 other than the 

color. 
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Next let try building and running a simple C++ code. Select File > Project menu. 

  

 
  

Expand Visual C++ folder > select CLR (Common Language Runtime) in the Project types: 

window. On the right window for the Templates: select CLR Console Application. Put the 

project name in the Name: field. Change the project location if needed in the Location: field 

and rename the Solution Name: if needed. In this case we just put the project name as Hello 

world. Click OK. 

  

 
  

In the source code template type the following hello world code. The L modifier used for 

Unicode string (by default and can be changed in the project settings page). 

  

Console::WriteLine (L"Hello World"); 

  

The WriteLine() method is similar to the printf() function. 
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Next, build the project. Select Build > Build Hello world as shown in the following Figure. 

  

 
  

Then, run the project without debugging. Select Debug > Start Without Debugging. 

  

 
  

Well, finally the console output for the hello world program. 
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HOW TO INSTALL SQL SERVER 
1. Double click on SQL server setup file, 

2. It will configuring all components 

3. It scans your computer configurations  

4.Then the sql server installation wizard will be appear,click Next button 

5. It copies all the files 

6. Give the registration information like name, and company details then click next 

7.Select all componets to install and click next. 

8. Select Default instance radio button option and click next. 

9. Then select the service account details here click on “Use the built in system account” 

and select all check boxes and click next button 

10. Then authentication mode window will be appear here select “Mixed mode radio 

button and enter the password it is by default “123” only. Then click next button 

11. Click On Next Button until you get the finish --- Rest of all the options are default only 

When you click on the connect button the sql server database is connected to your .NET. 

Configuring all components of Sql Server 2008: 

 

The final IDE of Sql Server 2008. 
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HOW TO DEPLOY THE DATA BASE FILES  

1. Copy the database files like mdf and ldf files into C:\Program Files\Microsoft SQL 

Server\MSSQL.1\MSSQL\Data 

2. Paste the database files into specific computer C:\Program Files\Microsoft SQL 

Server\MSSQL.1\MSSQL\Data 

3. Select Sqlserver Management Studio Option in start menu 

Connect with Windows Authentication, Click on the connect button  

4. Select Sqlserver and right click and then select properties  

5. Select Sqlserver and windows authentication mode radio button and click on ok reset 

the password eg. 1234 

6. Select status page guest and enabled radio buttons  

7. Right click on server and select disconnect and then  

8. Click on connect and select database Engine Login =”sa” password =”1234” and click 

on connect button  

9. Right click on the database and select attach  

10. Click on the Add button to attach the mdf files 

11. Select the relevant .mdf file and click on ok button  

Both the database files are attached just click on ok button  

12. Select the database and view its tables 
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HOW TO EXECUTE THE PROJECT 

1. Copy the code from the system. 

 2. Paste the code at C:\Users\admin\Documents\Visual Studio 2008\Websites 

3. Open the visual studio 2008 

4. Click on the file\open  

5. Select the project on the C:\Users\admin\Documents\Visual Studio 2008\Websites 

6. Right click on start page on your project click “set as start page” and press F5. 
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PROGRAMMEOUTCOMES (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. 

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.  

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.  
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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 

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the real 

world problems. 

 
PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES and PROGRAM 

SPECIFIC OUTCOMES: 

 

  

      

 

 

 

PROJECT OUTCOMES TABLE: 

 

PROJECT OUTCOMES 

Outcome1 Identify the problem statement by analyzing various domains 

Outcome2 Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome3 Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome4 Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

 

CLASSIFICATION 

              OF  

       PROJECT 

Application Product Research Review 
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MAPPING TABLE: 

 

Project 

Outcomes 

Project Outcomes(POs) PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 PSO1 PSO2 

Outcome1 3 3 3 2  3 1  3 3 3 2 2 2 

Outcome2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome4      3 3 3 3 3 3 3 2 2 

 
Table 6: PO’s Mapping Table 

 

Note: Level of Mapping is as follows:  

1-Slightly (Low) mapped 2-Moderately (Medium) mapped 3-Substantially (High) 

mapped 
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                                      ABSTRACT 

 
This project is designed to develop a Malaria - a parasitic disease health problem which leads to 

millions of deaths especially in remote villages. This disease arises due to damaging of red blood 

cells in blood and identifying of which is a difficult proposition in a clinical set-up. Many 

methods have been found to predict or diagnosing the malaria disease. This paper presents a 

survey on detection / prediction of malaria disease using various machine learning techniques, 

Decision tree and random forest. In our observation, we found that machine learning techniques 

have wider applicability for critical diagnosis of malaria which in turn helps the clinicians for 

diagnosing the disease 
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                                          1.   INTRODUCTION 

This Malaria becomes a global health problem especially in Asian countries 1. Due to the 

environment changes or conditions like temperature, raining, land usage, humidity and 

deforestation which leads to mosquito diseases that causes millions of deaths world-wide.Malaria 

– A Mosquito vector disease, which is caused by a bite of female mosquito “Anopheles” 5-6. 

These night mosquitoes after biting human being sporozites and enters into the human blood and  

it affects the liver first5 and then the matured sporozites are burst and formed as mezosites which 

affects RBC - Red Blood Cells. These mezosites are called Parasites. A Parasite contains nucleus 

& cytoplasm which are used in preliminary basis for the classification of a parasite to non-

parasite 

1.1 Statement of problem: 

 The main aim of this system is to Supervised learning claims to be a good way to 

improve healthcare services. One of the most well-known  techniques is disease 

classification, that uses various kinds of independent variables from patient diagnosis 

data or electronic medical record databases.  

 Therefore, the classification outcomes using those types variables will allow to solve 

health problems and plan new strategies to control and eliminate malaria. 

1.2 Purpose 

 To promote the implementation of evidence based strategies for malaria control 

through sustained technical support and partnerships.   

 To  facilitate the access of population at risk to effective treatment of malaria.   

 To support the application of effective preventive measures against malaria for 

population at risk through integrated vector management. 

1.3 Scope:  

Malaria is one of the major public health problems in India. Early prediction of a Malaria 

outbreak is the key for control of malaria morbidity, mortality as well as reducing the risk of 

transmission of malaria in the community and can help policymakers, health  providers,  medical  

officers,  ministry  of health and other health organizations to better target medical resources  to  

areas  of  greatest  need. 
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1.4 Overview: 

There are various methods for malaria value prediction, we come to the conclusion 

that to predict there sale value there are multiple approaches like 

· Decision Tree · Random Forest 

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 inter nodes for the prediction and 

classification. Root nodes classify the instances with different features.  

Root node scan 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.  
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2. SYSTEM ANALYSIS 

2.1Existing System: 

  There are many traditional methods used for malaria outbreak prediction e.g. 

Seasonal forecast model “The Liverpool Malaria Model” - a mathematical-

biological model. 

  Auto regressive (AR), Auto-Regressive Moving average(ARMA), Auto-

Regressive Integrated Moving average(ARIMA) . 

2.2 Drawbacks of existing system: 

 These methods can have accuracy of malaria prediction is always a concern with 

traditional method. 

 It requires lot of time and effort for data. 

 

2.3 Proposed System: 

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 

2.4 Advantages of proposed system: 

 It will reduce less amount of time 

2.5 Literature survey 

The malaria parasite has been the follower and foe during the history of Homo sapiens 

The prehistoric man was infected and we are still at risk, despite all efforts to eradicate it during 

last 100 years. In 1998, the centenary for Ronald Ross discovery of malaria cycle in female 

Anopheline mosquito was celebrated. This great discovery allowed a line of attack on the disease 

other than using quinine and other drugs, hoping to eliminate the disease from the world But, 

after 100 years of discovery with the huge stride of human scientific progress still 40% of the 

world populations are under risk. The death accounts for 3-5 million each year and majority are 
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children below five years, infected mainly by P. falcrputum. The emergence of drug resistance 

parasites and insecticide resistance mosquito vectors handicapped the global eradication and 

even containment of malaria These factors emphasize that there is an urgent need for the 

development of new effective drugs and vaccine against malaria. 

  

2.6 Feasibility study: 

Elimination is technically feasible if current tools can be deployed and sustained at sufficiently 

high coverage levels to interrupt malaria transmission within an acceptable period of time and 

prevent it from reestablishing Current WHO guidance avoids directly evaluating technical 

feasibility by instead stating that a prerequisite for an elimination attempt is "demonstrated 

technical feasibility of malaria elimination 

3. SYSTEM REQUIREMENTS 

 Software Requirements: 

 Processor                :  i3  

 RAM                       :4GB  

 Operating System   : Windows 7  

 Python  IDE           :Front end - Jupyter Notebook   , Back end-Anaconda 
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4.SYSTEM DESIGN  

4.1 Decision tree algorithm  working: 

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: 

o Step-1: Begin the tree with the root node, says S, which contains the complete dataset. 

o Step-2: Find the best attribute in the dataset using Attribute Selection Measure (ASM). 

o Step-3: Divide the S into subsets that contains possible values for the best attributes. 

o Step-4: Generate the decision tree node, which contains the best attribute. 

o 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 

4.2 Random forest algorithm working: 

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 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. 

o The Working process can be explained in the below steps and diagram: 

o Step-1: Select random K data points from the training set. 
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o Step-2: Build the decision trees associated with the selected data points (Subsets). 

o Step-3: Choose the number N for decision trees that you want to build. 

o Step-4: Repeat Step 1 & 2. 

o 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. 

. 

   Implementation Steps are given below: 

o Data Pre-processing step 

o Fitting the Random forest algorithm 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. 

 

                           

 



  MALARIA PREDICTION USING DECISION TREE 
   

     

GUDLAVALLERU ENGINEERING COLLEGE Page 8 
 

                                             5. SYSTEM IMPLEMENTATION 

Here we are implementing our model in the following order. 

 

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. 

5.1 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. 
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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. 

 

Figure : Machine Learning Process 

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 

             import pandas as pd 

 import numpy as np  

 import matplotlib.pyplot as plt  
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Step 2 : importing dataset 

 dataset = pd.read_csv('malaria_prediction.csv') 

 dataset = dataset.dropna() 

 dataset.head() 

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 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(new_malaria, y, test_size=0.3, random_state=0) 

Step 6 : Predicting the Accuracy Score : 
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 5.2  DATA PREPARATION : 

 

Rigor : A sudden feeling of cold with shivering accompanied by a rise in temperature, often with 

copious sweating, especially at the onset or height of a fever. 

Fatigue : Fatigue is generally defined as a feeling of lack of energy and motivation that can be 

physical, mental or both. 

Bitter_tongue : An unwanted bitter taste in the mouth may be caused by GERD or acid reflux. 

Cocacola_urine : Choluria is the presence of bile in urine. Choluria is a common symptom of 

liver diseases, such as hepatitis and cirrhosis. It can be described as dark or brown urine, often 

referred to as the color of Coca-Cola. 

Hypoglycemia : Hypoglycemia refers to low levels of sugar, or glucose, in the blood. 
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Prostraction :Extreme mental or emotional depression or dejection: 

nervous prostration. extreme physical weakness or exhaustion: heat prostration. 

Hyperpyrexia : Hyperpyrexia is another term for a very high fever. The medical criterion 

for hyperpyrexia is when someone is running a body temperature of more than 106.7°F or 

41.5°C.  

Anaconda  Navigator or conda? 

 

After you install Anaconda or Miniconda, if you prefer a desktop graphical user interface (GUI) 

then use Navigator. If you prefer to use Anaconda prompt (or terminal on Linux or macOS), then 

use that and conda. You can also switch between them. 

 

You can install, remove, or update any Anaconda package with a few clicks in Navigator, or 

with a single conda command in Anaconda Prompt (terminal on Linux or macOS). 

 

 To try Navigator, after installing Anaconda, click the Navigator icon on your operating 

system’s program menu, or in Anaconda prompt (or terminal on Linux or macOS), run the 

command anaconda-navigator. 

 To try conda, after installing Anaconda or Miniconda, take the 30-minute  conda  test drive and 

download a conda cheat sheet. 

 

Packages available in Anaconda 
 Over 250 packages are automatically installed with Anaconda. 

 Over 7,500 additional open-source packages (including R) can be individually installed from the 

Anaconda repository with the conda install command. 

 Thousands of other packages are available from Anaconda Cloud. 

 You can download other packages using the pip install command that is installed with 

Anaconda. Pip packages provide many of the features of conda packages and in some cases they 

https://docs.anaconda.com/anaconda/navigator/
https://docs.conda.io/projects/conda/en/latest/user-guide/overview.html
https://docs.conda.io/projects/conda/en/latest/user-guide/cheatsheet.html
https://docs.anaconda.com/anaconda/packages/pkg-docs/
https://anaconda.org/
https://conda.io/projects/conda/en/latest/user-guide/tasks/manage-pkgs.html#installing-non-conda-packages
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can work together. However, the preference should be to install the conda package if it is 

available. 

 You can also make your own custom packages using the conda build command, and you can 

share them with others by uploading them to Anaconda Cloud, PyPI, or other repositories. 

                                                 

 

                                                  SCREENSHOTS 

 

https://conda.io/projects/conda-build/en/latest/
http://anaconda.org/
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                                             CONCLUSION 

One of the important medical problems is the detection of malaria at its early stage.In this study, 

systematic efforts are made in designing a system which results in the prediction of disease like 

malaria. During this work, five machine learning classification algorithms are studied and 

evaluated on various measures. Experimental results determine the adequacy of the designed 

system with an achieved accuracy of0.70using  the Decision Tree  algorithm. 

 

 

                                      FUTURE ENHANCEMENT   

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 of the machine learning algorithms. 
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                                                  APPENDIX 

Installing on Windows 

1. Download the Anaconda installer. 

2. RECOMMENDED: Verify data integrity with SHA-256. For more information on hashes, 

see What about cryptographic hash verification? 

3. Double click the installer to launch. 

4. Click Next. 

5. Read the licensing terms and click “I Agree”. 

6. Select an install for “Just Me” unless you’re installing for all users (which requires 

Windows Administrator privileges) and click Next. 

7. Select a destination folder to install Anaconda and click the Next button.  

 

                       

 

8. Choose whether to add Anaconda to your PATH environment variable. We recommend 

not adding Anaconda to the PATH environment variable, since this can interfere with 

other software. Instead, use Anaconda software by opening Anaconda Navigator or the 

Anaconda Prompt from the Start Menu. 

https://www.anaconda.com/download/#windows
https://docs.anaconda.com/anaconda/install/hashes/
https://conda.io/projects/conda/en/latest/user-guide/install/download.html#cryptographic-hash-verification
https://docs.anaconda.com/_images/win-install-destination.png
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9. Choose whether to register Anaconda as your default Python. Unless you plan on 

installing and running multiple versions of Anaconda or multiple versions of Python, 

accept the default and leave this box checked. 

10. Click the Install button. If you want to watch the packages Anaconda is installing, click 

Show Details. 

11. Click the Next button. 

12. Optional: To install PyCharm for Anaconda, click on the link 

to https://www.anaconda.com/pycharm. 

                              

 

https://www.anaconda.com/pycharm
https://docs.anaconda.com/_images/win-install-options.png
https://docs.anaconda.com/_images/win-install-pycharm.png
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Or to install Anaconda without PyCharm, click the Next button. 

13. After a successful installation you will see the “Thanks for installing Anaconda” dialog 

box: 

                                    

14. If you wish to read more about Anaconda Cloud and how to get started with Anaconda, 

check the boxes “Learn more about Anaconda Cloud” and “Learn how to get started with 

Anaconda”. Click the Finish button. 

15.Verify your installation

 

 

https://docs.anaconda.com/anaconda/install/verify-install/
https://docs.anaconda.com/anaconda/install/verify-install/
https://docs.anaconda.com/_images/win-install-complete.png
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     PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES 

PROGRAMME 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. 

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. 
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ABSTRACT 

 

 
 A Forest fire is a major environmental issue, creating economical and ecological damage while 

endangering human lives. Fast detection is a key element for controlling such phenomenon.We 

proposed a deep learning method for forest fire detection. We train both a full image and fine 

grained patch fire classifier in a joined deep convolutional neural networks (CNN). The fire 

detection is operated in a cascaded fashion, ie the full image is first tested by the global image-

level classifier, if fire is detected, the fine grained patch classifier is followed to detect the precise 

location of fire patches. Our fire patch detector obtains 82.5% and 17.5% detection accuracy on 

training and testing datasets respectively. To facilitate the evaluation of various fire detectors in 

the community, we build a fire detection benchmark. According to our best knowledge, this is the 

first one with patch-level annotations. 
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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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CNNs: 

➢ 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 recognization and computer vision — such as self- driving cars and 

face recognization— rely heavily on CNNs. Depending on your application, you can build a CNN 

from scratch, or use a pretrained 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 

 

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 3.1.2.1 Convolution Layer 
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3.1.2.2 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 3.1.2.2 Pooling 

Flattening: 

• 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    Flattening Layer 
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3.1.2.3 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 

3.1.2.4 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 3.1.2.4 Relu activation Function 

 

3.1.2.5 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 3.1.1 Input Image  
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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 

 

         

         

         

         

         

              

          

         

         

 

           Fig 3.1.3  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 3.1.4 Feature maps 

Applying Convolutions for each piece of the image : 

 

 

                      

 

 

 

 

 

   Fig 3.1.5 Convolution layer for piece of image 

 

 

1  -1   1 

-1 1  -1 

1  -1  -1 

1  -1   1 

-1 1  -1 

 1  -1   1 

 1 1 * 
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Each piece of the image is multiplied with its coresponding feature maps: 

 

 

   Fig 3.1.6 Applying Feature Maps to entire image 

 

 

Step4 Pooling for single convolution layer 

 

          

 

 

         

 

 

     Fig 3.1.7 Max pooling 
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 0.11 -0.11  1.00 -0.33  0.11 -0.11  0.55 

 0.33  0.33 -0.33  0.55 -0.33  0.33  0.33 

 0.55 -0.11  0.11 -0.33  1.00 -0.11  0.11 

-0.11  0.11 -0.11  0.33 -0.11  1.00 -0.11 
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Max pooling for entire image: 

 

 

   Fig 3.1.8 Pooling for entire image 

 

Step - 5 : Applying relu activation function  

     

   Fig 3.1.9 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 3.1.10 Flattening 

 

Step -7: Based on the feature values it predicts the output. 

 

Fig 3.1.11 Final output prediction as X 

 



                                                                                                                                           Forest Fire Detection 

 

Gudlavalleru Engineering College                                                                                    Page | 21  

 

3.2 Implementation: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Fig   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 

- Matplotlib is used for visualization such as plotting graphs. 
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- 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 

model.add(Conv2D(64, (3, 3), activation='relu')) 
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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_

size=(64,64),batch_size=32,class_mode='binary') 

x_test=test_datagen.flow_from_directory(r'C:\Users\pandu\Desktop\data\test_set',target_size=(6

4,64),batch_size=32,class_mode='binary') 
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- 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_s

amples=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) 

    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 . 
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   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 

- 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. 
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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 = 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 

 

Forest With Fire: 

 

 
 

 

 

 

 



                                                                                                                                           Forest Fire Detection 

 

Gudlavalleru Engineering College                                                                                    Page | 29  

 

Forest without fire: 
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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() 
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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. 

 

 

     Fig 4.2.1   Accuracy 
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    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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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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ABSTRACT 
 

                     
                              Quality of a fruit determined mostly based on observations. This project 

utilizes image-processing techniques and internet of things technology to identify the quality of 

fruits. Two dimensional fruit images are classified on shape and color based analysis methods. 

However, different fruit images may have similar or identical color and shape values. The 

proposed system starts the process by capturing the fruit's image using Pi camera. Then, the 

image is transmitted to the processing level where the fruit features like color, size of fruit 

samples are extracted. After that by using Scale Invariant Feature Transform algorithm fruit 

images will go through the testing. Then it produces the quality of that fruit based on the pre-

determined features and generates an alarming sound if the quality of that fruit is bad. 
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1. INTRODUCTION 

1.1 INTRODUCTION TO IOT:  

                        IoT is a major technology by which we can produce various useful internet applications.     

Basically, IoT is a network in which all physical objects are connected to the internet through network 

devices or routers and exchange data. IoT allows objects to be controlled remotely across existing 

network infrastructure. IoT is a very good and intelligent technique which reduces human effort as 

well as easy access to physical devices. This technique also has autonomous control feature by which 

any device can control without any human interaction. 

 

       

                        

                 “Things” in the IoT sense, is the mixture of hardware, software, data, and services. “Things” 

can refer to a wide variety of devices such as DNA analysis devices for environmental monitoring, 

electric clamps in coastal waters, Arduino chips in home automation and many other. These devices 

gather useful data with the help of various existing technologies and share that data between other 

devices. 
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1.2 INTRODUCTION TO IMAGE PROCESSING : 

                     Image processing is a method to perform some operations on an image, in order to get an 

enhanced image or to extract some useful information from it. It is a type of signal processing in which 

input is an image and output may be image or characteristics/features associated with that image. 

Nowadays, image processing is among rapidly growing technologies. It forms core research area 

within engineering and computer science disciplines too. 

         

 

Image processing basically includes the following three steps: 

 Importing the image via image acquisition tools 

 Analysing and manipulating the image 

 Output in which result can be altered image or report that is based on image analysis. 
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1.3 PROBLEM STATEMENT : 

                 This project attempts to provide an automatic technique to identify the quality of a fruit 

because manual identification of quality is harder and sometimes error prone. Since the manual process 

is very time consuming we can use this system in determining the quality and in very efficient way. 

 

 

1.4 PURPOSE : 

                 The main purpose of this project is develop an automated quality detection system of fruits 

in easy and efficient manner. This system uses SIFT algorithm to obtain the features from an captured 

image and later classify it accordingly. 

 

1.5 SCOPE : 

                  Food quality management system that is additionally higher traditional content to the 

individuals that has been survived the parameter analysis favor this method. Everywhere across the 

globe some management of food is basic day to day life activity which always required to maintain 

the food style. Our basic survey applies to the food quality presentation and maximum level of 

accuracy of food grading which is vital in food grading management system. 

 

1.6 OVERVIEW : 

                  This is an Enhanced System with improvements in terms of efficiency and less time 

consuming. This system is basically designed by using one of the classification algorithms called Scale 

Invariant Feature Transform. This algorithm extract features based on the images being provided and 

compares them to the actual image of the fruit. 
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                                                      2. LITERATURE SURVEY 

                  Hongshe Dang, Jinguo Song, Qin Guo have proposed fruit size detecting and grading 

system based on image processing. The system takes ARM9 as main processor and develops the fruits 

size detecting program using image processing algorithms on the QT/Embedded platform. They have 

a proposed system which finds size of different fruits and accordingly different fruits can be sorted 

using fuzzy logic, here author proposed MATLAB for the features extraction and for making GUI. 

John B. Njoroge. Kazunori Ninomiya. Naoshi Kondo and Hideki Toita have developed an automated 

grading system using image processing where the focus is on the fruit’s internal and external defects. 

The system consists of six CCD cameras. Two cameras are mounted on the top, two on the right and 

another two cameras mounted on the left of the fruit. X-ray imaging is used for inspecting the 

biological defects. Image processing is used to analyze the fruit’s features; size, color, shape and the 

grade is determined based on the features. The developed system is built from a combination of 

advanced designs, expert fabrications and automatic mechanical control. 

 

 

 

 

 

 

 

 

 



                                                                                                  FRUIT QUALITY INSPECTION SYSTEM USING IoT 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              5                                                 

 

 

                                    3.EXISTING SYSTEM 

                    Physical recognition of defected fruit is very time overwhelming. It is easier to detect fruit 

quality only when there are less number of fruits and more time. But, what if it is required to check the 

quality for a huge number of fruits – it will take a lot of time and more importantly the person 

identifying the quality should be patient enough to dedicate his time and energy for this purpose. 

However, it may be error prone if the allocated time to identify the quality is less. So, we provide a 

automatic fruit quality detection system using raspberry pi. 

 

3.1 Drawbacks : 

 Time consuming 

 Less efficiency 

 Error prone if the person is only looking at one dimension and detecting quality. 

 Low speed of grading 

 More Complexity 
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                                        4. PROPOSED SYSTEM  

            Initially a set of images of a particular fruit are uploaded to the database that includes the 

various stages of the fruit. Using the SIFT algorithm the system will locate certain key points of 

the existing images, it then compares those points to the newly captured image of a fruit to identify 

the pattern. The proposed fruit recognition system consists of three phases namely : pre processing, 

feature extraction and classification. Here we use raspberry pi to indicate the quality of fruit on 

hardware and pi camera to externally capture the image of the fruit. 

4.1 Pre-processing phase  : 

In the pre-processing phase the system resizes the proposed model resizes the image into 90 x 90 

Pixels in order to reduce their color index . 

 

4.2 Feature Extraction Phase : 

This phase is responsible for extracting the characteristics of an image . Since, the system accuracy 

mainly depends on feature extraction phase, the SIFT flow is used to generate the interesting points 

for image as a feature vector for each image in the data set . 

 

4.3 Classification Phase : 

 This phase takes the training dataset feature vectors with their corresponding classes as input as 

well as the testing datset .  

 

4.4 Scale Invariant Feature Transform Algorithm : 

The SIFT algorithm is an algorithm for image feature generation which is invariant to image 

translation, scaling, rotation and partially invariant to illumination changes and affine projection . 

SIFT includes four major stages : scale space extrema detection , keypoint localization, orientation 

assignment and keypoint descriptor. The first stage uses difference-of-Gaussian (DOG) function 

to identify the potential interest points, which were invariant to scale and orientation. 

 

                                    

                          D (X , Y ,δ) =   ( G( X , Y , Kδ)  -  G(X,Y,δ) ) x I(X,Y) 

                                              =   L(X ,Y ,Kδ)  -  L(X,Y,δ) 
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                       Given a digital image I (X, Y) , its scale representation will be L (X, Y) . G(X, Y) is the 

variable scale Gaussian Kernel with the standard deviation δ . In the key point localization step , the 

low contrast points are rejected and the edge response is eliminated . Hessian matrix was used to 

compute the principal curvatures and eliminates the key point that have a ratio between the principal 

curvatures that are greater than the ratio. An orientated histogram was formed from the gradient 

orientations of sample points within a region around the keypoint in order to get an orientation 

assignment. The keypoint descriptors are computed from the local gradient orientation and magnitude 

in a certain neighborhood around the identified key point. The gradient orientations and magnitudes 

are combined in a histogram representation and from that the descriptor is formed. 
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5. SYSTEM ANALYSIS 

 

5.1 FEASIBILITY STUDY:  

A feasibility study is a preliminary study undertaken to determine and document a project’s 

viability. The term feasibility study is also used to refer to the resulting document. These results of this 

study are used to make a decision whether to proceed with the project. It is an analysis of possible 

alternative solutions. It, for example, can decide whether an order processing be carried out by a new 

system more efficiently than the previous one. 

5.1.1 Economic Feasibility: 

Economic analysis is most frequently used for evaluation of the effectiveness of the system. 

More commonly known as cost/benefit analysis the procedure is to determine the benefit and saving 

that are expected from a system and compare them with costs, decisions is made to design and 

implement the system. This is an important input to the management because very often the top 

management does not like to get confounded by the various technicalities that bound to be associated 

with a project of this kind.  

5.1.2 Technical Feasibility: 

Technical feasibility centers on the existing manual system of the test management process and 

to what extent it can support the system. According to feasibility analysis procedure the technical 

feasibility of the system is analyzed and the technical requirements such as software facilities, 

procedure, inputs are identified. It is also one of the important phases of the system development 

activities.  

5.1.3 Behavioral Feasibility: 

People are inherently resistant to change and computer has been known to facilitate changes. An 

estimate should be made of how strong the user is likely to move towards the development of 

computerized system. 
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5.2 SYSTEM REQUIRMENTS SPECIFICATION 

HARDWARE REQUIREMENTS: 

Processor    :  Intel core i3  

Hard Disk    :  500GB  

RAM     :  8GB 

Pi camera 

Raspberry Pi 

Buzzer module 

SOFTWARE REQUIREMENTS: 

Operating System : Windows 7/above 

Tool             :  MATLAB 2013/ above 

5.2.1 Raspberry Pi  : 

The Raspberry Pi is a low cost, credit-card sized computer that plugs into a computer 

monitor or TV, and uses a standard keyboard and mouse. It is a capable little device that 

enables people of all ages to explore computing, and to learn how to program in languages 

like Scratch and Python. It’s capable of doing everything you’d expect a desktop computer 

to do, from browsing the internet and playing high-definition video, to making 

spreadsheets, word-processing, and playing games. 
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5.2.2 Pi Camera : 

                 The Pi camera module is a portable light weight camera that supports Raspberry Pi. It 

communicates with Pi using the MIPI camera serial interface protocol. It is normally used in image 

processing, machine learning or in surveillance projects. It is commonly used in surveillance drones 

since the payload of camera is very less. Apart from these modules Pi can also use normal USB 

webcams that are used along with computer. 

                                         

                                         

5.2.3 Buzzer module : 

                       Buzzer Module  is an audio signaling device, which may be mechanical, 

electromechanical, or piezoelectric etc., Typical uses of buzzers include alarm devices, timers, and 

confirmation of user input such as a mouse click or keystroke. 
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6. SYSTEM IMPLEMENTATION 

6.1 MATLAB 

6.1.1Introduction 

 MATLAB is a high-performance language for technical computing. It integrates 

computation, visualization, and programming in an easy-to-use environment where problems and 

solutions are expressed in familiar mathematical notation. MATLAB stands for matrix laboratory, and 

was written originally to provide easy access to matrix software developed by LINPACK (linear 

system package) and EISPACK (Eigen system package) projects. MATLAB is therefore built on a 

foundation of sophisticated matrix software in which the basic element is array that does not require 

pre dimensioning which to solve many technical computing problems, especially those with matrix 

and vector formulations, in a fraction of time. 

          MATLAB features a family of applications specific solutions called toolboxes. Very 

important to most users of MATLAB, toolboxes allow learning and applying specialized technology. 

These are comprehensive collections of MATLAB functions (M-files) that extend the MATLAB 

environment to solve particular classes of problems. Areas in which toolboxes are available include 

signal processing, control system, neural networks, fuzzy logic, wavelets, simulation and many others.  

 Typical uses of MATLAB include: Math and computation, Algorithm development, 

Data acquisition, Modeling, simulation, prototyping, Data analysis,  

Exploration, visualization, Scientific and engineering graphics, Application development, including 

graphical user interface building.  

6.1.2Basic Building Blocks of MATLAB: 

The basic building block of MATLAB is MATRIX. The fundamental data type is the array. 

Vectors, scalars, real matrices and complex matrix are handled as specific class of this basic data type. 

The built in functions are optimized for vector operations. No dimension statements are required for 

vectors or arrays.  
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6.1.2.1 MATLAB Window 

            The MATLAB works based on five windows: Command window, Workspace window, 

Current directory window, Command history window, Editor Window, Graphics window and Online-

help window. 

6.1.2.2 Command Window 

The command window is where the user types MATLAB commands and expressions at the 

prompt (>>) and where the output of those commands is displayed. It is opened when the application 

program is launched.  All commands including user-written programs are typed in this window at 

MATLAB prompt for execution. 

6.1.2.3 Work Space Window 

MATLAB defines the workspace as the set of variables that the user creates in a work session. 

The workspace browser shows these variables and some information about them. Double clicking on 

a variable in the workspace browser launches the Array Editor, which can be used to obtain 

information. 

6.1.2.4 Current Directory Window 

The current Directory tab shows the contents of the current directory, whose path is shown in 

the current directory window. For example, in the windows operating system the path might be as 

follows: C:\MATLAB\Work, indicating that directory “work” is a subdirectory of the main directory 

“MATLAB”; which is installed in drive C. Clicking on the arrow in the current directory window 

shows a list of recently used paths. MATLAB uses a search path to find M-files and other MATLAB 

related files. Any file run in MATLAB must reside in the current directory or in a directory that is on 

search path.  

6.1.2.5 Command History Window 

The Command History Window contains a record of the commands a user has entered in the 

command window, including both current and previous MATLAB sessions. Previously entered 

MATLAB commands can be selected and re-executed from the command history window by right 

clicking on a command or sequence of commands. This is useful to select various options in addition 
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to executing the commands and is useful feature when experimenting with various commands in a 

work session. 

6.1.2.6 Editor Window 

The MATLAB editor is both a text editor specialized for creating M-files and a graphical 

MATLAB debugger. The editor can appear in a window by itself, or it can be a sub window in the 

desktop. In this window one can write, edit, create and save programs in files called M-files.  

MATLAB editor window has numerous pull-down menus for tasks such as saving, viewing, 

and debugging files. Because it performs some simple checks and also uses color to differentiate 

between various elements of code, this text editor is recommended as the tool of choice for writing 

and editing M-functions. 

6.1.2.7 Graphics or Figure Window 

The output of all graphic commands typed in the command window is seen in this window. 

6.1.2.8 Online Help Window 

MATLAB provides online help for all it’s built in functions and programming language 

constructs. The principal way to get help online is to use the MATLAB help browser, opened as a 

separate window either by clicking on the question mark symbol (?) on the desktop toolbar, or by 

typing help browser at the prompt in the command window. The help Browser is a web browser 

integrated into the MATLAB desktop that displays a Hypertext Mark-up Language (HTML) 

documents. The Help Browser consists of two panes, the help navigator pane, used  

to find information, and the display pane, used to view the information. Self-explanatory tabs other 

than navigator pane are used to perform a search. 

6.1.3 MATLAB Files 

MATLAB has three types of files for storing information. They are: M-files and MAT-files. 

6.1.3.1 M-Files 

These are standard ASCII text file with ‘m’ extension to the file name and creating own 

matrices using M-files, which are text files containing MATLAB code. MATLAB editor or another 
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text editor is used to create a file containing the same statements which are typed at the MATLAB 

command line and save the file under a name that ends in .m. There are two types of M-files 

1. Script Files  

It is an M-file with a set of MATLAB commands in it and is executed by typing name of file 

on the command line. These files work on global variables currently present in that environment. 

2. Function Files 

 A function file is also an M-file except that the variables in a function file are all local. This 

type of files begins with a function definition line. 

6.1.3.2 MAT-Files 

These are binary data files with .mat extension to the file that are created by MATLAB when 

the data is saved. The data written in a special format that only MATLAB can read. These are located 

into MATLAB with ‘load’ command. 

6.2 MATLAB System 

The MATLAB system consists of five main parts: 

6.2.1 Development Environment 

           This is the set of tools and facilities that help you use MATLAB functions and files. Many of 

these tools are graphical user interfaces. It includes the MATLAB desktop and Command Window, a 

command history, an editor and debugger, and browsers for viewing help, the workspace, files, and 

the search path. 

6.2.2 The MATLAB Mathematical Function 

This is a vast collection of computational algorithms ranging from elementary functions like 

sum, sine, cosine, and complex arithmetic, to more sophisticated functions like matrix inverse, matrix 

Eigen values, Bessel functions, and fast Fourier transforms.  
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6.2.3 The MATLAB Language 

          This is a high-level matrix/array language with control flow statements, functions, data 

structures, input/output, and object-oriented programming features. It allows both "programming in 

the small" to rapidly create quick and dirty throw-away programs, and "programming in the large" to 

create complete large and complex application programs.  

6.2.4 Graphics 

MATLAB has extensive facilities for displaying vectors and matrices as graphs, as well as annotating 

and printing these graphs. It includes high-level functions for two-dimensional and three-dimensional 

data visualization, image processing, animation, and presentation graphics. It also includes low-level 

functions that allow you to fully customize the appearance of graphics as well as to build complete 

graphical user interfaces on your MATLAB 

 

6.2.4.1 Retrieving files: 

Syntax:    

filename=uigetfile 

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec) 

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec, DialogTitle)    

[FileName,PathName,FilterIndex]=uigetfile(FilterSpec, DialogTitle, DefaultName)  

[FileName,PathName,FilterIndex]= uigetfile(...,'MultiSelect', selectmode) 

filename = uigetfile displays a modal dialog box that lists files in the current folder and enables 

you to select or enter the name of a file. 

[FileName,PathName,FilterIndex] = uigetfile (FilterSpec) displays only those files with 

extensions that match FilterSpec. 

Ex: [FileName, PathName] = uigetfile ('.avi','Select the MATLAB code file'); 
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6.2.4.2 Reading Image files: 

mmreader class: 

Create multimedia reader object for reading video files. 

Description 

Use mmreader with the read method to read video data from a multimedia file into the 

MATLAB workspace. 

Syntax:  obj = mmreader (filename) 

   Constructs obj to read video data from the file named filename. The mmreader constructor searches 

for the file on the MATLAB path. 

strcat 

Concatenate strings horizontally 

Syntax: 

combinedStr = strcat(s1, s2, ..., sN)  

Description 

combinedStr = strcat(s1, s2, ..., sN) horizontally concatenates strings in arrays s1, 

s2, ..., sN. Inputs can be combinations of single strings, strings in scalar cells, character arrays with the 

same number of rows, and same-sized cell arrays of strings. If any input is a cell array, combinedStr 

is a cell array of strings. Otherwise, combinedStr is a character array. 

rgb2gray 

Convert RGB image or colormap to grayscale 
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Syntax 

I = rgb2gray(RGB) 
newmap = rgb2gray(map) 

 

Description: 

I = rgb2gray(RGB) converts the truecolor image RGB to the grayscale intensity image I. 

rgb2gray converts RGB images to grayscale by eliminating the hue and saturation information while 

retaining the luminance. 

newmap = rgb2gray(map) returns a grayscale color map equivalent to map. 

6.2.5The MATLAB Application Program Interface (API) 

This is a library that allows you to write C and FORTRAN programs that interact with MATLAB. 

It includes facilities for calling routines from MATLAB (dynamic linking), calling MATLAB as a 

computational engine, and for reading and writing MAT-files. 

6.3 ALGEBRIC OPERATIONS IN MATLAB 

 6.3.1Scalar Calculations 

                  +         Addition        

                  -         Subtraction 

                  *         Multiplication 

                  /         Right division (a/b means a ÷ b) 

                 \         left division (a\b means b ÷ a) 

                 ^         Exponentiation 

           For example                   3*4      executed in 'matlab' gives ans=12 

                    4/5       executed in ‘matlab’ gives ans=0.8                 
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6.4 MATLAB WORKING ENVIRONMENT 

6.4.1 MATLAB desktop 

   MATLAB Desktop is the main MATLAB application window. The desktop contains 

five sub windows, the command window, the workspace browser, the current directory window, the 

command history window, and one or more figure windows, which are shown only when the user 

displays a graphic. 

                       The command window is where the user types MATLAB commands and expressions 

at the prompt (>>) and where the output of those commands is displayed. MATLAB defines the 

workspace as the set of variables that the user creates in a work session.  

  The workspace browser shows these variables and some information about them. 

Double clicking on a variable in the workspace browser launches the Array Editor, which can be used 

to obtain information and income instances edit certain properties of the variable. 

 The current directory tab above the workspace tab shows the contents of the current directory 

and its path is given in the current directory window. For example, in the windows operating system 

the path might be as follows: C:\MATLAB\Work, indicating that directory “work” is a subdirectory 

of the main directory “MATLAB”; WHICH IS INSTALLED IN DRIVE C. clicking on the arrow in 

the current directory window shows a list of recently used paths. Clicking on the button to the right of 

the window allows the user to change the current directory. 

  MATLAB uses a search path to find M-files and other MATLAB related files, which 

are organize in directories in the computer file system. Any file run in MATLAB must reside in the 

current directory or in a directory that is on search path. By default, the files supplied with MATLAB 

and math works toolboxes are included in the search path. The easiest way to see which directories 

is soon the search path, or to add or modify a search path is to select set path from the File menu the 

desktop, and then use the set path dialog box. It is good practice to add any commonly used directories 

to the search path to avoid repeatedly having the change the current directory. 
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                        The Command History Window contains a record of the commands a user has entered 

in the command window, including both current and previous MATLAB sessions. Previously entered 

MATLAB commands can be selected and re-executed from the command history window by right 

clicking on  a command or sequence of commands.  

  This action launches a menu from which to select various options in addition to 

executing the commands. This is useful to select various options in addition to executing the 

commands. This is a useful feature when experimenting with various commands in a work session. 

6.4.2 Using the MATLAB Editor to create M-Files: 

          The MATLAB editor is both a text editor specialized for creating M-files and a graphical 

MATLAB debugger. The editor can appear in a window by itself, or it can be a sub window in the 

desktop. M-files are denoted by the extension .m, as in pixelup.m. 

  The MATLAB editor window has numerous pull-down menus for tasks such as saving, 

viewing, and debugging files. Because it performs some simple checks and also uses color to 

differentiate between various elements of code, this text editor is recommended as the tool of choice 

for writing and editing M-functions.  

 To open the editor, type edit at the prompt opens the M-file filename in an editor window, 

ready for editing. As noted earlier, the file must be in the current directory, or in a director-y in the 

search path. 

6.4.3 Getting Help: 

         The principal way to get help online is to use the MATLAB help browser, opened as a separate 

window either by clicking on the question mark symbol (?) on the desktop toolbar, or by typing help 

browser at the prompt in the command window. The help Browser is a web browser integrated into 

the MATLAB desktop that displays a Hypertext Mark-up Language (HTML) documents. The Help 

Browser consists of two panes, the help navigator pane, used to find information, and the display pane, 

used to view the information. Self-explanatory tabs other than navigator pane are used to perform a 

search. 
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6.4.4 Reading Images 

         Images are read into the MATLAB environment using function imread whose syntax is                          

imread(‘filename’)   

Format name Description recognized extension 

TIFF Tagged Image File Format .tif, .tiff 

JPEG Joint Photograph Experts Group .jpg,  .jpeg 

GIF Graphics Interchange Format .gif 

BMP Windows Bitmap .bmp 

PNG Portable Network Graphics .png 

XWD X Window Dump .xwd 

 Here filename is a spring containing the complete of the image file(including any applicable 

extension).For example the command line 

>>  f   = imread (‘8. jpg’); 

Reads the JPEG (above table) image chest ray into image array f. Note the use of single quotes (‘) to 

delimit the string filename. The semicolon at the end of a command line is used by MATLAB for 

suppressing output.  If a semicolon is not included. MATLAB displays the results of the operation(s) 

specified in that line. The prompt symbol (>>) designates the beginning of a command line, as it 

appears in the MATLAB command window. 

         When as in the preceding command line no path is included in filename, imread reads the file 

from the current directory and if that fails it tries to find the file in the MATLAB search path. The 

simplest way to read an image from a specified directory is to include a full or relative path to that 

directory in filename.  

For example, 

>> f = imread (‘D: \myimages\chestxray.jpg’); 

 Reads the image from a folder called my images on the D: drive, whereas 
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>> f = imread (‘. \ my images\chest ray .jpg’); 

         Reads the image from the subdirectory called ‘my images’ of current working directory. The 

current directory window on the MATLAB desktop toolbar displays MATLAB’s current working 

directory and provides a simple, manual way to change it. Above table lists some of the most of the 

popular image/graphics formats supported by imread and imwrite. 

6.4.5 Displaying Images 

         Images are displayed on the MATLAB desktop using function imshow, which has the basic 

syntax is Imshow (f, g) 

         Where f is an image array and g is the number of intensity levels used to display it. If g is omitted, 

it defaults to 256 levels .using the syntax is Imshow (f, {low high}) 

         Displays as black all values less than or equal to low and as white all values greater than 

or equal to high. The values in between are displayed as intermediate intensity values using the default 

number of levels. 
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                                                 7 .  SCREENSHOTS 

         

 

        

                                         A good quality fruit 
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                                      A bad quality fruit 

 

                 

                                Output on system hardware 
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                                           CONCLUSION 

 

                     The identification of good and bad fruits based on based on quality in image 

processing is done successfully . The usage of image processing for identifying the quality can be 

applied not only to a particular fruit . We can also apply this method to identify quality of  vegetables 

with more accuracy . This can also be applied in grading of fruits and vegetables furtherly . Since the 

manual inspection is time consuming process , this automated system provides reduced human 

interaction with goods , classify and detects the defected fruit faster than humans.  
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APPENDIX 

MATLAB R2015a is available by either downloading it from the ITS website or acquiring the media 

from the ITS Help Desk in 108 Allen Hall. 

1. To install MATLAB R2015a, insert the MATLAB flash drive, open the Windows folder, 

and double click on setup. (On some 64-bit computers, you will need to go to the 

bin\win64 folder and run setup from there.) If you downloaded MATLAB R2015a from 

the ITS website, you will need to extract all files from the downloaded .zip file before 

running the setup file. 

2. In the Math Works Installer window, select the radio button next to Use a File installation 

Key. Click Next. 

 

 

 

 

 

 

 

 

 

 

3. In the License Agreement window, select the Yes radio button next to Do you accept the 

terms of the license agreement. Click Next. 
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4. In the File Installation Key window, click the radio button next to I have the File Installation 

Key for my license and enter the file installation key found in the MATLAB File Installation 

Key text (.txt) file on the flash drive or the file downloaded with the software. Click Next. 

 

 

5. In the Folder Selection window, click Next. 
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6. In the Product Selection window, click Next. 
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7. In the License File window, browse to the flash drive. You should find the license.lic file 

in the same folder where you previously found the file installation key. After selecting 

the license file, click Next. 

 

 

8. In the Installation Options window, choose where you want shortcuts installed and then click Next. 

 

 

9. In the Confirmation window, click Install. 
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10. You should now see MATLAB R2015a installing. 

 

 

 

11. In the Product Configuration Notes window, click Next. 
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12. In the Product Configuration Notes window, click Next. 
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PROGRAMME 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. 

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.  

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. 
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PROGRAM SPECIFIC OUTCOMES 

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the 

real                    world problems. 

 

 

 

 

PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of Project 

Product Application Research Review 

  

   

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 
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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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

       Note:  level of mapping is as follows: 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 



  

 

Smart Security Rover 
A Main 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 

Information Technology 
 

 
 

Submitted by: 

 

      V.Sri Lakshmi                                                                               N.Bindu 

      (16481A12A6)                                                                               (16481A1264) 

 

      N.Tharun Kumar                                                                        V.Vamsi Krishna 

       (16481A1265)                                                                               (16481A12A8)          

 

 

Under the guidence of 

Mr.M.Dileep Kumar M.Tech.,(Ph.D) 
Assistant Professor, IT Dept. 

 

 

 

DEPARTMENT  OF  INFORMATION   TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 
(An Autonomous Institute with Permanent Affiliation to JNTUK, KAKINADA) 

SESHADRIRAO KNOWLEDGE VILLAGE 
GUDLAVALLERU – 521356 

ANDHRA PRADESH 
2016-2020 



  

 

 
DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521356 

 

 

 

 

CERTIFICATE 

This is to certify that amain project report entitled “Smart Security Rover” is a bonafide record 

of work carried out by V.Sri Lakshmi (16481A12A6),N.Bindu (16481A1264), N.Tharun 

Kumar(16481A1265), V.Vamsi Krishna (16481A12A8) under my guidance and supervision in 

partial fulfilment of requirements for award of degree of Bachelor of Technology in 

Information Technology of Jawaharlal Nehru Technological University Kakinada, 

Kakinada during the year of 2019-2020. 

 

 

 

 

 

 

 

 

    GUIDE                                                                                           Head of the Department 

Mr.M.Dileep KumarM.Tech., (Ph.D)                                                                                   Dr.CH.Kavitha M.Tech.,Ph.D., 
Assistant Professor, IT Dept.                                                                                  Professor & H.O.D. 

 

 
 



  

 

 

   ACKNOWLEDGEMENT 

 
 

We are glad to express our deep sense of gratitude to Mr. M.DILEEP KUMAR Assistant 

Professor in INFORMATION TECHNOLOGY for his guidence and cooperation in 

completingthis mainproject.Through this we want to convey our sincere thanks for inspiring 

assistance during our mainproject. 

 

We express our heartful gratitude and deep intebtedness to our beloved Head of the department 

Dr. Ch.KavithaProfessor and H.O.D. for  great help and encouragement in doing our 

mainproject successfully. 

 

We also express our gratitude to our principal Dr.P.Ravindra Babu for his encouragement and 

facilities provided during thecourse of main project. 

 

We express our heartful gratitude to all faculty Members and labtechnicians of IT 

department,who helped us in all aspects of lab work,we thank one and allwho have rendered help 

to us directly or indirectly in the completion of this work.  

     

 

 

 

 

 

 

 

Project Associates 
 

V.Sri Lakshmi      (16481A12A6) 

N.Bindu                (16481A1264) 

N.Tharun Kumar  (16481A1265)  

V.Vamsi Krishna  (16481A12A8) 

 

 

 
 



  

 

ABSTRACT 
 

 
                               This paper we propose a security patrolling robot that uses night 

vision camera for securing any premises. The robotic vehicle moves at particular 

intervals and is equipped with night vision camera and sound sensors. It uses a predefined 

line to follow its path while patrolling. It stops at particular points and move to next 

points if sound is detected. The system uses IR based path following system for patrolling 

assigned area. It monitors each area to detect any intrusion using 360degree rotating HD 

camera. It has the ability to monitor sound in the premises. Any sound after company is 

closed and it starts moving towards the sound on its predefined path. It then scans the 

area using its camera to detect any human faces detected. It captures and starts 

transmitting the images of the situation immediately on sound or human face detection. 

Here we use IOT Local Area Network (LAN) for receiving transmitted images and 

displaying them to user with alert sounds. Thus we put forward a fully autonomous 

security robot that operates tirelessly and patrols large areas on its own to secure the 

facility. 
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1.  INTRODUCTION 
 

The Internet of Things (IoT) is a system of interrelated computing devices, 

mechanical and digital machines, objects, animals or people that are provided with 

unique identifiers and the ability to transfer data over a network without requiring 

human-to-human or human-to-computer interaction. IoT has evolved from the 

convergence of wireless technologies, micro-electro mechanical systems (MEMS), micro 

services and the internet. The convergence has helped tear down the silo walls between 

operational technology (OT) and information technology (IT), allowing unstructured 

machine - generated data to be analyzed for insights that will drive improvements.  

The Internet of Things (IoT) is the network of physical devices, vehicles, home 

appliances and other items embedded with electronics, software, sensors, actuators, 

and connectivity which enables these objects to connect and exchange data. 

IoT is the internetworking of physical devices and other items embedded with 

electronics, software sensors and network connectivity that enables these objects to  

collect and exchange data and even these inter networked devices can be controlled by 

the users. 

Robotics is an advanced technology which is changing the human life, because 

the control and automation is the main and advanced part in robotics. Robots works like a 

computer and it can be operated on remote control. Patrolling is nothing but to keep 

monitoring over an area by regularly moving or travelling a route of the corresponding 

area. 

The idea behind this is to secure the whole area. Any small sound results in the 

alert and the robot automatically goes to the particular area and captures the image of that 

area and send it to the user. Raspberry Pi connected with the camera plays an important 

role in making an automatic robotic system. 

 

1.1 RELATED WORK: 

In today’s world everything is computerized so, our main aim is to automate the 

work that is being done manually by making use of IoT. The robot moves with particular 

intervals in the same direction. It is also equipped with night vision camera and sound 

https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Actuator
https://en.wikipedia.org/wiki/Internet_access
https://en.wikipedia.org/wiki/Data
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sensors. It is used by a predefined path which is given to the controller for the movement 

of patrolling. It captures and sends the images directly to the control monitor room, for 

further actions.    

 

1.2 PROJECT DEFINITION: 

The robot has diverse intelligence to cover the largest area. This robot uses two 

infrared sensors which can senses the obstacles from both sides of the robot path. When 

the obstacle is in front of robot it will turn its direction to its opposite  side. Mic is used 

to sense the real time sounds in the robotic environment and sends it to the monitoring 

system. The vision camera captures the live images and videos. For the movement of 

robot, two motors are sufficient to drive the module. With this we can supply specific 

amount of input current to the motors, which will helpful to protect the raspberry pi 

model from damage of excess current. As the number of gears in the motor are 

minimum, it will get less amount of power consumption 

1.3 LITERATURE SURVEY: 

The literature related to the research topic has been reviewed for last twenty years in 

order to find out work carried out by various researches .It is noticed most of the research 

carried out belongs to the following categories: 

J. Ghanem Osman Elhaj Abdalla, implemented a surveillance system with a spy robot 

with the raspberry Pi using internet protocol. It gives various ideas about the surveillance 

of border areas. The border armies need to patrols the border area cautiously, but even by 

working with high cautious it is not possible to locate every small incidents in the night 

every time. Therefore there is a need to design a system which can detect the activity in 

this region and provide a message to the nearby security control unit. In this system, they 

make a spy robot using Raspbian operating system with remote monitoring and control 

algorithm. The spy robot system is connected with three types of equipment’s which is 

raspberry pi module, a night vision camera and sensor. The collected information 

regarding the acivities working on the front of the camera is sent to the users through the 

web server which can be posted on the webpage simultaneously. [1]  

In 2013, Cheng Tang, Qunqun  Xie, Guolai Jiang, Yongsheng Ou, make a road night 

based on a planar reflection model. It has given various ideas of road detection and 
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different concepts of monitoring the monitor. Roads and street monitoring is always very 

important for performing different activities such as pedestrian detection, any 

questionable activity, etc. This method classifies the image pixels of the road. Till now, 

different designs are designed for daytime activities but for night there is no such kind of 

research is made. This development focuses the any unused activity detection at night. 

Since this system is vision based and can distinguish the road depending on the image, it 

may face difficulty when any other image such as bird or vehicle comes into the picture. 

Here a planar reflection model is functional to get the intensity distribution of different 

pixels with an infrared camera. With that, a pixel-based classification is used to check the 

different pixels belong to the road or not. If only it determines road surface then the 

further process gets started.  
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2. PROBLEM DEFINITION 

2.1 EXISTING SYSTEM 
 
     In  the existing  system,  

CCTV Cameras are a used to monitoring some places in particular to prevent                                                                                                                                                                          

theft, and for the businesses, control inventory and to maximize productivity. CCTV is 

generally used for monitoring continually or to monitor one particular happening.  

DRAWBACKS OF EXISTING SYSTEM 
 

 A CCTV camera has a restricted view. It can only cover a specific area. 

 If you install a wired CCTV camera, you cannot carry it anywhere else as per 

your requirement. 

 Getting them installed and their maintenance means added costs.  

 

     2.2 PROPOSED SYSTEM 
 
In this proposed system, 

Raspberry pi is installed with the night vision camera which help the system to go 

for the automation and help to find the human or any problem detected using the sound 

sensor and according to the sound produced it automatically goes to that area and capture 

the image and send it to user using IOT technology. 

 

ADVANTAGES: 

 It is used to provide the security.  

 It is used to less time and less human interaction.  

 The main objective of our project is to reduce the human effort. We can even 

operate the robot from any location with the help of Wi-Fi. So it becomes user 

friendly system.   

 

 

 

 

 



                SMART SECURITY ROVER 

GUDLAVALLERU ENGINEERING COLLEGE                                                                       5 
 

3. SYSTEM ANALYSIS 
 

3.1 FEASIBILITY STUDY: 
 

All projects are feasible, given unlimited resources and infinite time.  But the 

development of software is plagued by the scarcity of resources and difficult delivery 

rates.  It is both necessary and prudent to evaluate the feasibility of a project at the 

earliest possible time. Three key considerations are involved in the feasibility analysis as 

follows: 

3.1.1 Economic Feasibility: 

 Economic analysis is most frequently used for evaluation of the effectiveness of 

the system. More commonly known as cost/benefit analysis the procedure is to  

determine the benefit and saving that is expected from a system and compare 

them with costs, decisions are made to design and implement the system. This is 

an important input to the management because very often the top management 

does not like to get confounded by the various technicalities that bound to be 

associated with a project of this kind. 

3.1.2 Technical Feasibility: 

 Technical feasibility centers on the existing computer system (hardware, software, 

etc.,) and to what extent it can support the proposed addition. If the budget is a 

serious constraint, then the project is judged not feasible.  

  This assessment focuses on the technical resources available to the 

organizat ion. It helps organizations determine whether the technical 

resources meet capacity and whether the technical team is capable of 

converting the ideas into working systems. Technical feasib ility also 

involves evaluation of the hardware, software, and other technical 

requirements of the proposed system. 

3.1.3 Operational Feasibility: 

  People are inherently resistant to change, and computers have been known to 

facilitate change. It is understandable that the introduction of a candidate system 
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requires special effort to educate, sell and train the staff on new ways of 

conducting business. 

 This assessment involves undertaking a study to analyze and determine 

whether—and how well—the organization’s needs can be met by completing 

the project. Operationa l feasibility studies also analyze how a project plan 

satis fies the requirements identified in the requirements analysis phase of 

system development.  

 The project is a well-taken step for the safety of an individual its operational 

feasibility is trustworthy and is useful as clearly stated in section 2.4 it has many 

advantages over the predecessor.  

 

3.2 SOFTWARE REQIREMENTS AND SPECIFICATION: 

 
Hardware Requirements: 

 Raspberry Pi 

 Night Vision Camera(360 ) 

 IR Sensor 

 Sound Sensor 

 DC Motor ( Robot module) 

 SD card 

 Monitor 

   Software Requirements: 

 Raspbian  Jessie 

 Language – Linux 

 Python 
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4. HARDWARE, SOFTWARE REQUIREMENTS AND 

SPECIFICATIONS 

4.1 RASPBERRY PI: 

 

 The Raspberry Pi is a series of small single-board computers developed in 

the United Kingdom by the Raspberry Pi Foundation to promote teaching of 

basic computer science in schools and in developing countries. 

 The original model became far more popular than anticipated, selling outside 

its target market for uses such as robotics. It does not include peripherals (such 

as keyboards and mice) and cases. However, some accessories have been included in 

several official and unofficial bundles.  

 The organization behind the Raspberry Pi consists of two arms. The first two models 

were developed by the Raspberry Pi Foundation. After the Pi Model B was released, 

the Foundation set up Raspberry Pi Trading, with Eben Upton as CEO, to develop the 

third model, the B+. 

 Raspberry Pi Trading is responsible for developing the technology while the 

Foundation is an educational charity to promote the teaching of basic computer 

science in schools and in developing countries. 

 Raspberry Pi is more than computer as it provides access to the on-chip hardware i.e. 

GPIOs for developing an application. By accessing GPIO, we can connect devices 

like LED, motors, sensors, etc and can control them too.  

 The CPU speed of Raspberry Pi varies from 700 MHz to 1.2 GHz. Also, it has on-

board SDRAM that ranges from 256 MB to 1 GB. 

 The Raspberry Pi 3 is a version of the Raspberry Pi which was released in February 

2016. It contains a 1.2 GHz ARM Cortex-A53 CPU and hence is the first version of 

the Raspberry Pi to support the arm64 architecture. In 2018, two further models were 

added to the Raspberry Pi 3 family i.e., 3B+ and 3A+.  

https://en.wikipedia.org/wiki/Single-board_computer
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Developing_countries
https://en.wikipedia.org/wiki/Target_market
https://en.wikipedia.org/wiki/Robotics
https://en.wikipedia.org/wiki/Keyboard_(computing)
https://en.wikipedia.org/wiki/Mouse_(computing)
https://en.wikipedia.org/wiki/Computer_case
https://en.wikipedia.org/wiki/Raspberry_Pi_Foundation
https://en.wikipedia.org/wiki/Eben_Upton
https://wiki.debian.org/RaspberryPi
https://wiki.debian.org/RaspberryPi
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Fig-1: Raspberry Pi 3 Model B Hardware  

 

 Hardware Components shown above are mention below: 

1. HDMI (High-Definition Multimedia Interface): It is used for transmitting 

uncompressed video or digital audio data to the Computer Monitor, Digital TV, etc. 

Generally, this HDMI port helps to connect Raspberry Pi to the Digital television.  

2. CSI Camera Interface: CSI (Camera Serial Interface) interface provides a connection in 

between Broadcom Processor and Pi camera. This interface provides electrical 

connections between two devices. 

3. DSI Display Interface: DSI (Display Serial Interface) Display Interface is used for 

connecting LCD to the Raspberry Pi using 15-pin ribbon cable. DSI provides fast High-

resolution display interface specifically used for sending video data d irectly from GPU to 

the LCD display. 

4. Composite Video and Audio Output: The composite Video and Audio output port 

carries video along with audio signal to the Audio/Video systems.  

5. Power LED: It is a RED coloured LED which is used for Power indication. This LED 

will turn ON when Power is connected to the Raspberry Pi. It is connected to 5V directly 

and will start blinking whenever the supply voltage drops below 4.63V.  

6. ACT PWR: ACT PWR is Green LED which shows the SD card activity.  
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4.1.1 Hardware: 
 

The Raspberry Pi hardware has evolved through several versions that feature 

variations. In memory capacity and peripheral-device support. The below block diagram 

describes Model B and B+; Model A, A+ and the Pi Zero are similar, but lack 

the Ethernet and USB hub components. On the Pi 1 Model B+ and later models the 

USB/Ethernet chip contains a five-port USB hub, of which four ports are available, while 

the Pi 1 Model B only provides two. On the Pi Zero, the USB port is also connected 

directly to the SoC, but it uses a micro USB (OTG) port. 

 

Fig-2: Hardware structure 

       4.1.2 Processor: 

 The earlier V1.1 model of the Raspberry Pi 2 used a Broadcom BCM2836 SoC 

with a 900 MHz 32-bit, quad-core ARM Cortex-A7 processor, with 256 KB shared L2 

cache. The Raspberry Pi 2 V1.2 was upgraded to a Broadcom BCM2837 SoC with a 

1.2 GHz 64-bit quad-core ARM Cortex-A53 processor,  the same SoC which is used on 

the Raspberry Pi 3, but under clocked (by default) to the same 900 MHz CPU clock sped 

as the V1.1 

4.1.3 RAM: 

On the older beta Model B boards, 128 MB was allocated by default to the GPU, 

leaving 128 MB for the CPU. On the first 256 MB release Model B (and Model A), three 

different splits were possible. The default split was 192 MB (RAM for CPU), which 

should be sufficient for standalone 1080p video decoding, or for simple 3D, but probably 

not for both together.  

 

https://en.wikipedia.org/wiki/Computer_memory
https://en.wikipedia.org/wiki/Ethernet
https://en.wikipedia.org/wiki/USB
https://en.wikipedia.org/wiki/Micro_USB
https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/Quad_Core
https://en.wikipedia.org/wiki/ARM_Cortex-A7
https://en.wikipedia.org/wiki/64-bit_computing
https://en.wikipedia.org/wiki/ARM_Cortex-A53
https://en.wikipedia.org/wiki/Underclocking
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4.1.4 General purpose input-output (GPIO) pins: 

Raspberry Pi 1 Models A+ and B+, Pi 2 Model B, Pi 3 Models  A+, B and B+, 

and Pi Zero and Zero W GPIO J8 have a 40-pin pinout.  Raspberry Pi 1 Models A and B 

have only the first 26 pins. Model B also has a pad (called P5 on the board and P6 on the 

schematics) of 8 pins offering access to an additional 4 GPIO connections  

 

Fig-3: GPIO Pins 

Some other Specifications of raspberry pi 3: 

 
 CPU: Quad-core 64-bit ARM Cortex A53 clocked at 1.2 GHz 
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 GPU: 400MHz VideoCore IV multimedia 

 Memory: 1GB LPDDR2-900 SDRAM (i.e. 900MHz) 

 USB ports : 4 

 video outputs : HDMI, composite video (PAL and NTSC) via 3.5 mm jack 

 Network: 10/100Mbps Ethernet and 802.11n Wireless LAN 

 Peripherals : 17 GPIO plus specific functions, and HAT ID bus 

 Bluetooth: 4.1 

 Power source: 5 V via MicroUSB or GPIO header 

 Size : 85.60mm × 56.5mm 

 Weight: 45g (1.6 oz) 

4.1.5 Operating systems: 

The Raspberry Pi foundation provides Raspbian, a Debian-based Linux 

distribution for download, as well as third-party Ubuntu, Windows 10 IoT Core, RISC 

OS, and specialized media center distributions.  It promotes Python and Scratch as the 

main programming languages, with support for many other languages. The 

default firmware is closed source, while an unofficial open source is available. Many 

other operating systems can also run on the Raspberry Pi, including the formally verified 

microkernel, seL4.  

Other operating systems: 

 Broad VCOS 

 Open BSD 

 Windows 10 IoT Core 

 Android things  

 Xubuntu 

 Lubuntu 

 Devuan 

 

https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/Scratch_(programming_language)
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Closed_source
https://en.wikipedia.org/wiki/Open_source
https://en.wikipedia.org/wiki/L4_microkernel_family#High_assurance:_seL4


                SMART SECURITY ROVER 

GUDLAVALLERU ENGINEERING COLLEGE                                                                       12 
 

4.2 Night Vision Camera: 

This Raspberry PI Infrared IR Night Vision Surveillance Camera Module 500W 

Webcam is   useful in daylight as well as in the darkness of night also.  

This Raspberry Pi Camera Module is a custom designed add-on for 

Raspberry Pi. It attaches to Raspberry Pi by way of one of the two small sockets on 

the board upper surface. This interface uses the dedicated CSI interface, which was 

designed especially for interfacing to cameras. The CSI bus is capable of extremely 

high data rates, and it exclusively carries pixel data. 

It connects to Raspberry Pi by way of a short flexible ribbon cable. The camera 

connects to the BCM2835 processor on the Pi via the CSI bus, a higher bandwidth link 

which carries pixel data from the camera back to the processor. This bus travels along the 

ribbon cable that attaches the camera board to the Pi. 

4.2.1 Characteristics: 

 This camera can also work at night.  

 Supported Video Formats: 1080p @ 30fps, 720p @ 60fps and 640x480p 60/90 

video 

 Fully Compatible with Raspberry Pi 3 Model B.  

 Small and lightweight camera module. 

 Plug-n-Play camera for Raspberry Pi 3 Model B.  

 

 

Fig-4: Night vision camera 
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4.3 Infrared sensor: 

An infrared sensor is an electronic device, that emits in order to sense some 

aspects of the surroundings. An IR sensor can measure the heat of an object as well as 

detects the motion. These types of sensors measures only infrared radiation, rather than 

emitting it that is called as a passive IR sensor. 

Technically known as "infrared radiation", infrared light is part of the 

electromagnetic spectrum located just below the red portion of normal visible light – the 

opposite end to ultraviolet. Although invisible, infrared follows the same principles as 

regular light and can be reflected or pass through transparent objects, such as glass. 

Infrared remote controls use this invisible light as a form of communications between 

themselves and home theater equipment, all of which have infrared receivers positioned 

on the front. Essentially, each time you press a button on a remote, a small infrared diode 

at the front of the remote beams out pulses of light at high speed to all of your equipment. 

When the equipment recognizes the signal as its own, it responds to the command.  

      

4.3.1 Features: 

 Wave length is  940 nm 

  Chip material GaAs with AlGaAs window 
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 Package type: T-1 3/4 (5mm lens diameter) 

 Matched Photo sensor: QSD122/123/124 

 Medium Emission Angle, 40° 

 High Output Power 

 Package material and color: Clear, untainted, plastic  

 Ideal for remote control applications. 

4.4 Infrared sensor: 

The sound sensor is one type of module used to notice the sound. Generally, this 

module is used to detect the intensity of sound. The applications of this module ma inly 

include switch, security, as well as monitoring. The accuracy of this sensor can be 

changed for the ease of usage. 

This sensor employs a microphone to provide input to buffer, peak detector and 

an amplifier. This sensor notices a sound, & processes an o/p voltage signal to a 

microcontroller. After that, it executes required processing.  

This sensor is capable to determine noise levels within DB’s or decibels at 3 kHz 

6 kHz frequencies approximately wherever the human ear is sensitive. In smartphones, 

there is an android application namely decibel meter used to measure the sound level.  

4.4.1 Sound Sensor Pin Configuration 

  This sensor includes three pins which include the following.  

      Pin1 (VCC): 3.3V DC to 5V DC 

      Pin2 (GND): This is aground pin 

      Pin3 (DO): This is an output pin 

4.4.2 Working Principle: 

The working principle of this sensor is related to human ears. Because human eye 

includes a diaphragm and the main function of this diaphragm is, it uses the vibrations 

and changes into signals. Whereas in this sensor, it uses a microphone and the main 

function of this is, it uses the vibrations and changes into current otherwise voltage.  

4.4.3 Features 

       The features of the sound sensor include the following  

 These sensors are very simple to use  

https://www.elprocus.com/map-sensor-working-and-its-applications/
https://www.elprocus.com/diaphragm-pump-types-and-applications/
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 It gives analog o/p signal 

 Simply incorporates using logic modules on the input area  

4.4.4 Specifications 

   The specifications of the sound sensor include the following 

 The range of operating voltage is 3.⅗ V 

 The operating current is 4~5 mA 

 The voltage gain 26 dB ((V=6V, f=1kHz) 

 The sensitivity of the microphone (1kHz) is 52 to 48 dB 

 The impedance of the microphone is 2.2k Ohm 

 The frequency of m microphone is16 to 20 kHz 

 The signal to noise ratio is 54 dB 

4.5 Jumper Wires: 

 A  jumper wire  is  an  electrical  wire  or  group  of  them  in  a  cable  with  a  

connector or  pin  at  each  end, which  is  normally  used  to  interconnect  the  

components  of a  breadboard   or  other  prototype  or  test  circuit, internally    or  

with  other  equipment  or  components, without   soldering.  

 Individual      jump wires   are  fitted  by  inserting  their  “end connectors “into  the  

slots provided  in a  breadboard, the   header connector   of  a  circuit  board, or  a  

piece  of  test equipment. 

 In electronics and particularly computing, a jumper is a short length of conductor 

used to close, open or bypass part of an electronic circuit. They are typically used to 

set up or configure printed circuit boards, such as the motherboards of computers. 

4.5.1 Types of Jumper wires 

Jumper pins (points to be connected by the jumper) are arranged in groups called 

Jumper Blocks, each group having at least one pair of contact points. An appropriately 

sized conductive sleeve called a jumper, or more technically, a shunt jumper, is slipped 

over the pins to complete the circuit.  

Jumpers must be electrically conducting they are usually encased in a non-

conductive block of plastic for convenience. This also avoids the risk that an unshielded 

jumper will accidentally short out something critical.    
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Fig-6: Jumper wires 

          4.6 Python: 

It is an interpreted   programming language for general-purpose programming 

Python has a design philosophy that emphasizes code readability, notably using  

significant whitespace . It provides are available for many operating systems constructs 

that enable clear programming.  

IDLE: 

The easiest introduction to Python is through IDLE, a Python development 

environment. Open IDLE from the Desktop or applications menu: 

 

                                       Fig-7: Raspberry pi  start menu 
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OpenCV: 

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.  

What it can do? 

1. Read and Write Images. 

2. Detection of faces and its features.  

3. Detection of shapes like Circle, rectangle etc in an image. E.g. Detection of 
coin in images. 

4. Text recognition in images. 

5. Modifying image quality and colours e.g.: Instagram, CamScanner.  

6. Developing augmented reality apps and one of the languages it works hand 

in hand is python. 

 

 4.6 VNC viewer: 

VNC is platform-independent – there are clients and servers for many GUI-based 

operating systems and for Java. Multiple clients may connect to a VNC server at the same 

time. Popular uses for this technology include remote technical support and accessing 

files on one's work computer from one's home computer, or vice versa.  

In computing, Virtual Network Computing (VNC) is a graphical desktop-

sharing system that uses the Remote Frame Buffer protocol (RFB) to remotely control 

another computer. It transmits the keyboard and mouse events from one computer to 

another, relaying the graphical-screen updates back in the other direction, over a network.  

VNC was originally developed at the Olivetti & Oracle Research Lab in 

Cambridge, United Kingdom. The original VNC source code and many modern 

derivatives are open source under the GNU General Public License. 

 

https://en.wikipedia.org/wiki/Java_Virtual_Machine
https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/RFB_protocol
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer_keyboard
https://en.wikipedia.org/wiki/Computer_mouse
https://en.wikipedia.org/wiki/Computer_screen
https://en.wikipedia.org/wiki/Computer_network
https://en.wikipedia.org/wiki/Olivetti_%26_Oracle_Research_Lab
https://en.wikipedia.org/wiki/Source_code
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/GNU_General_Public_License
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5. SYSTEM IMPLEMENTATION 
 

5.1  MODULES OF THE PROJECT: 
 

 Raspberry PI 3 Model B: 

The raspberry pi is the heart of the whole system. It is a series of small 

single board computer. Raspberry Pi 3 has an ability to connect Wi-Fi module. In 

raspberry pi 3 we are having 28 GPIO pins in which these pins are connected to   

LED lights. It uses python language. The Processor used is Broadcom BCM2837 

RAM is of 1GB. It has a Camera interface of 400MIPI. The minimum power 

supply is 2.5A and this can be done by using a USB cable.  

 Night vision camera module: 

Night vision cameras are typically small cameras that can attach to a user's 

monitor. It has a resolution of 720pixels. Here we are connecting night vision 

camera to raspberry pi, where the image can be taken by the camera can be 

processed in raspberry pi. It is used to monitor the specified area and captures the  

images  

 Sound sensor module: 

The sound sensor is one type of module used to notice the sound. 

Generally, this module is used to detect the intensity of sound. The applications of 

this module mainly include switch, security, as well as monitoring. The accuracy 

of this sensor can be changed for the ease of usage.  

 VNC viewer: 

In computing, Virtual Network Computing (VNC) is a 

graphical desktop-sharing system that uses the Remote Frame Buffer protocol 

(RFB) to remotely control another computer. It transmits 

the keyboard and mouse events from one computer to another, relaying the 

graphical-screen updates back in the other direction, over a network. Here we are 

using this for displaying the raspberry pi unit in our computer.  

 

https://www.elprocus.com/map-sensor-working-and-its-applications/
https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/RFB_protocol
https://en.wikipedia.org/wiki/RFB_protocol
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer_keyboard
https://en.wikipedia.org/wiki/Computer_mouse
https://en.wikipedia.org/wiki/Computer_screen
https://en.wikipedia.org/wiki/Computer_network
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5.2 DESIGN: 

 

 

                Fig-8: Block diagram 
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                       6. SYSTEM TESTING 
 

 INTRODUCTION: 

Assurance and for ensuring the reliability of software. The results of testing are 

used later on during maintenance also. The aim of testing is often to demonstrate that a                                            

program works by showing that it has no errors. The basic purpose of testing phase is to 

detect the errors that may be present in the program.  

Hence one should not start testing with the intent of showing that a program 

works, but the intent should be to show that a program doesn’t work. Testing is the 

process of executing a program with the intent of finding errors. 

TESTING OBJECTIVES: 

The main objective of testing is to uncover a host of errors, systematically and with    

minimum effort and time. Stating formally, we can say 

 Testing is a process of executing a program with the intent of finding an error. 

 A successful test is one that uncovers an as yet undiscovered error.  

 A good test case is one that has a high probability of finding error, if it exists.  

 The tests are inadequate to detect possibly present errors.  

      Software Testing: 

Software testing is the process of evaluation a software item to detect differences 

between given input and expected output. Also to assess the features of a software item. 

Testing assesses the quality of the product. Software testing is a process that sho uld be 

done during the development process. In other words software testing is a verification 

and validation process. 

          Verification:  



                SMART SECURITY ROVER 

GUDLAVALLERU ENGINEERING COLLEGE                                                                       21 
 

          Verification is the process to make sure the product satisfies the conditions 

imposed at the start of the development phase. In other words, to make sure the product 

behaves the way we want it to.  

      Basics of software testing: 

There are two basics of software testing: black box testing and white box testing.  

 Black box Testing: 

Black box testing is a testing technique that ignores the internal 

mechanism of the system and focuses on the output generated against any input 

and execution of the system. It is also called functional testing.  

 White box Testing: 

White box testing is a testing technique that takes into account the internal 

mechanism of a system. It is also called structural testing and glass box testing. 

Black box testing is often used for validation and white box testing is often used 

for verification.  

6.1 General testing techniques: 

There are many types of testing like 

6.1.1 Unit Testing:  

Unit testing is the testing of an individual unit or group of related units. It falls 

under the class of white box testing. It is often done by the programmer to test that the 

unit he/she has implemented is producing expected output against given input.  

6.1.2 Integration Testing:  

Integration testing is testing in which a group of components are combined to 

produce output. Also, the interaction between software and hardware is tested in 

integration testing if software and hardware components have any relation. It may fall 

under both white box testing and black box testing.  
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6.1.3 Functional Testing: 

Functional testing is the testing to ensure that the specified functionality required 

in the system requirements works. It falls under the class of black box testing.  

Functional testing is centered on the following items: 

Valid Input                      : Identified classes of valid input must be accepted.  

Invalid Input                    :  Identified classes of valid input must be rejected. 

Functions                         : Identified functions must be exercised.  

Output                              : identified classes of application outputs must be exercised.  

Systems or Procedures    : interfacing systems or procedures must be invoked. 

6.1.4 Regression Testing: 

Regression testing is the testing after modification of a system, component, or a 

group of related units to ensure that the modification is working correctly and is 

not damaging or imposing other modules to produce unexpected results. It falls 

under the class of black box testing.  

  6.2 IOT BASED TECHNIQUES:  

6.2.1. Usability Testing: 

With a multitude of devices of different shapes and form factors, expectations and 

perceptions vary from one user to the other. Thus, usability and user experience 

testing  becomes crucial. 

S.No Name Input Output verification 

1 Raspberry PI Code Signaling lights Valid 

2 Night vision 

camera 

Capturing 

images 

Transferring them 

to raspberry pi 

Valid 

3 Sound sensor Detecting the Go to that Valid 



                SMART SECURITY ROVER 

GUDLAVALLERU ENGINEERING COLLEGE                                                                       23 
 

sound particular area and 

alert it 

4 Jumper Wires Input 

Voltage 

Output Voltage Valid 

  6.2.2. IoT Security: 

IoT Security challenges: IoT is data centric where all the devices/system 

connected operate based on the data that is available.  

When it comes to the data flow between devices, there is always a chance that the 

data can be accessed or read when getting transferred. 

From a testing standpoint, we need to check if the data is protected/encrypted 

when getting transferred from one device to the other.  

     

6.2.3. Connectivity: 

The system has to be available all the time and should have seamless connectivity 

with the users. There should be seamless connectivity with USB camera and raspberry 

pi for transferring images. 

S.No Name Input Output Verification 

1 Raspberry PI From GPIO 

pins 

To GPIO pins Valid 

2 Night vision camera 

camera 

From Night 

vision camera  

To raspberry PI  Valid 

3 Sound sensors From Sound 

sensor 

To raspberry PI  Valid 

 

              6.2.4. Performance: 
 

When we are talking about a system controlling a device, we need to make sure      

the system is scalable for that range.  
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We need to make sure the system performs the same even though the added data 

is propagated. From the above we can conclude that one can control the device up 

to the accessibility range.  

S.No Name Performance Verification 

1 Coding  Feasibility Valid 

        
               6.2. 5. Compatibility Testing: 
 

Looking at the complex architecture of an IoT system, compatibility testing is a 

must. 

Testing items such as, multiple operating system versions, browser types and 

respective versions, generations of devices, communication modes is necessary 

for IoT compatibility testing. Operating system and Communication mode are 

valid. 
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    7. SCREENSHOTS 

 
Below figure shows smart security rover, Any sound alert in the given specified area, It  
captures the images. 

 
 

 
 

Fig-13: Night security rover 

 

 
Below figure shows Night vision camera, It is used to captures the images  

 

 

 
 

Fig-14: Night Vision Camera 
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Below figure shows Sound sensor, which is used to sense the sound  

 
 

 
 

Fig-15: Sound sensor 

 
 

Below figure shows IR sensor, which is specifies the specified path 

 

 
 

Fig-16: IR sensor 
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Below figure shows continuous scanning of route 
 

 
 

Fig-17: Keep monitoring the Area 
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CONCLUSION 

According to this system, whole area surveillance is done using the night vision 

camera and also automatic system when the sound is detected robot will follow the 

particular path and go to that area and capture the area and send using IOT. This system 

is an automatic smart way for night vision patrolling. 

 

FUTURE ENHANCEMENT 

According to this system, the whole area surveillance is done using the night 

vision camera and also automatic system when the sound is detected robot will follow the 

particular path and go to that area and capture the area and send using Gmail. The robot is 

safer for security guards on or while duty, allowing them to have eyes and ears in the area 

without physically being in harm’s way. The robot will better identify the intruders from 

ground level were video compared to high placed security cameras. The robot can also be 

cheaper than hiring multiple security guards in the long run, it does not required to be 

paid annually. The robot utilizes multiple sensors and motors to have an autonomous 

patrolling mode as well as being remote monitoring. 
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APPENDIX 

  RASPBERRY PI OS: 

Raspbian is a free operating system based on Debian optimized for the Raspberry 

Pi hardware. An operating system is the set of basic programs and utilities that make your 

Raspberry Pi run. However, Raspbian provides more than a pure OS: it comes with over 

35,000 packages pre-compiled software bundled in a nice format for easy installation on 

your Raspberry Pi. The initial build of over 35,000 Raspbian packages, optimized for best 

performance on the Raspberry Pi, was completed in June of 2012. However, Raspb ian is 

still under active development with an emphasis on improving the stability and 

performance of as many Debian packages as possible.  

Preparing your SD card for the Raspberry Pi 

The SD card contains the Raspberry Pi’s operating system (the OS is the software 

that makes it work, like Windows on a PC or OSX on a Mac). This is very different from 

most computers and it is what many people find the most daunting part of setting up their 

Raspberry Pi. It is actually very straightforward— just different!  

The following instructions are for Windows users.  

 Download the Raspberry Pi operating system (The recommended OS is called 

Raspbian) 

 Unzip the file that you just downloaded  

 Right click on the file and choose “Extract all”.  

 Follow the instructions—you will end up with a file ending in .img  

 This .img file can only be written to your SD card by special disk imaging 

software. 

 

 

 

 

 Download the Win32DiskImager software.  
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 Download win32diskimager-binary. 

 Unzip it in the same way you did the Raspbian .zip file  

 You now have a new folder called win32diskimager-binary You are now ready to 

write the Raspbian image to your SD card.  

Writing Raspbian to the SD card  

Run the file named Win32DiskImager.exe (in Windows Vista, 7 and 8 we 

recommend that you right-click this file and choose “Run as administrator”). You will see 

something like this: 

 

Figure 5.2.4. Win32 disk imager 

 Plug your SD card into your PC  

 In the folder you made in step 3(b),  

 If the SD card (Device) you are using isn’t found automatically then click on the 

drop down box and select it 

 In the Image File box, choose the Raspbian .img file that you downloaded  

 Click Write 

 After a few minutes you will have an SD card that you can use in your Raspberry 

Pi 

Booting your Raspberry Pi for the first time  

 insert SD card in to raspberry pi b+ board 

 On first boot you will come to the Raspi-config window  

 Change settings such as timezone and locale if you want  

 Finally, select the second choice: expand_rootfs and say ‘yes’ to a reboot  

 The Raspberry Pi will reboot and you will see raspberrypi login:  

 Type: pi  

 You will be asked for your Password  



                SMART SECURITY ROVER 

GUDLAVALLERU ENGINEERING COLLEGE                                                                       32 
 

 Type: raspberry  

 You will then see the prompt: pi@raspberry ~ $  

 Start the desktop by typing: startx  

 You will find yourself in a familiar-but-different desktop environment.  

 Experiment to start a new python project.  

 

 IDLE Python Programming 

IDLE is the standard Python development environment Its name is an acronym of 

"Integrated Development environment". It works well on both Unix and Windows 

platforms. it has a Python shell window, which gives you access to the Python interactive 

mode. It also has a file editor that lets you create and edit existing Python source files. 

The IDLE IDE (Integrated Development Environment) is included with the Raspbian 

image.   

 

Figure 5.2.5: Python shell 

 Starting Programming With IDLE: 

Run IDLE which will open the Python Shell window. 

Select Menu > File > New Window 

 To run it select Menu > Run > Run Module and you should see your program appear in 

the Python Shell window. 
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1.   Start IDLE (see screen above). You will then see a window entitled "Python Shell"  

2.   From the Python Shell window, select New Window from the File menu. 

3.  You will see a window entitled "Untitled 

4.   From the File menu, select Save As, and select a folder to save your Python program 

file. 

5.  Select a folder to save your file in.  

  In the File name: text box, type: program1.py 

6. Then click on the Save button. You will then see a blank editor window ready for you 

to type in your Python program. 

7. To run this program, select Run Module from the Run menuYou should see a 

reminder to save the Source (your program).  

8. Click on OK to save. Then you will see your program running in a Python Shell 

window. 

Python is a widely used general-purpose, high- level programming language. Its 

design philosophy emphasizes code readability, and its syntax allows programmers to 

express concepts in fewer lines of code than would be possible in languages such 

as C++ or Java. The language provides constructs intended to enable clear programs on 

both a small and large scale. Python supports multiple programming paradigms, 

including object oriented, imperative  and functional programming or procedural styles. It 

features a dynamic type system and automatic memory management and has a large and 

comprehensive standard library. Python interpreters are available for installation on many 

operating systems, allowing Python code execution on a wide variety of systems. 

Using third-party tools, such as Py2exe or Python installer, Python code can be packaged 

into stand-alone executable programs for some of the most popular operating systems, 

https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/Readability
https://en.wikipedia.org/wiki/Lines_of_code
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Imperative_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Dynamic_type
https://en.wikipedia.org/wiki/Memory_management
https://en.wikipedia.org/wiki/Standard_library
https://en.wikipedia.org/wiki/Third-party_software_component
https://en.wikipedia.org/wiki/Py2exe
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allowing the distribution of Python-based software for use on those environments without 

requiring the installation of a Python interpreter.  

 

           VNC viewer: 
In order to install VNC viewer follow the steps: 

 

 
Fig: Select language 

  Choose the installation directory 

 
Fig: installation folder 
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Fig: accept the agreement 
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PROGRAMME 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.  

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  

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the real world 

problems.  

 

PROJECT PROFORMA 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

 

  

 

 

  

 

  

Project Outcomes 

Outcome 1 Identify the problem statement by analyzing various  

domains. 

Outcome 2 Design and implement solutions to the computational 

problems by applying engineering knowledge, 
Outcome 3 Present technical report by applying different visualization 

tools and Evaluation metrics.  
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Outcome 4 Analyze ethical, environmental, legal and security issues 
related to computing projects.  

 
Mapping Table 

 

 

Project 

Outco

mes 

Programme Outcomes (POs) PSOs 

PO
1 

PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

Outcom
e 1 

3 3 3 2  3 1  3 3 3 2 2 2 

Outcom

e 2 

3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcom

e 3 

2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcom

e 4 

     3 3 3 3 3 3 3 2 2 

 

        Note:  level of mapping as follows: 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT

Cloud processing has become an important technology where cloud

solutions suppliers offer computing resources to their clients (tenants) to variety their data or

execute their processing projects. The main aim of this project is implementing online services

in Gudlavalleru village to make it as smart village using Cloud Computing Technology.

This project report deals with study and development of village as a smart

village. We define smart village as bundle of services which are delivered to the residence and

business in effective and efficient manner. "Smart Village" is the modern energy access acts as

a catalyst for development in the village by providing some services in the website. In

this report mainly focusing on population, politics, schools, colleges, Government offices like

Gram Panchayath, Members, Map etc. We will make smart village by taking smart decisions

using Smart Technologies and Services.
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1. INTRODUCTION

The development of a country depends on the village’s development. As part of the

smart community concept, we need a system that helps in development of villages in the areas

like Gram panchayath, schools, colleges etc. This system acts as a third-party interface to the

villagers. In this proposed system all offline services are kept in one single website to provide

online services.

1.1 General:

“Smart Community” main intention is to develop the Villages by creating a Platform for

villagers. This platform contains list of online services. Those are like gram panchayath,

colleges, schools, about village, contact details of village etc...

1.2 Statement of Problem:

India is developing Country. In India 68%of the people live in villages. As Gandhiji

says that Villages are Back Bone of India. In villages there are offline services. In this proposed

system we are implementing online services in Gudlavalleru village.

1.3 Related work:

In today’s world everything is computerized so, our main aim is to automate the work

that is being done manually by means of in existing system there is a scope of delays. Now

Proposed System reduces the manual work and also reduces the unwanted Activities by

implementing online services in village website.
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2. SYSTEM ANALYSIS

System Analysis is the process of analyzing a system with the potential goal of

improving or modifying the system. Analysis is breaking down the problem into smaller

elements for study and ultimately providing better solution. During the process of system

development analysis is an important aspect. This involves gathering and interpreting facts,

diagnosing the problem and using the information to recommended improvements to the system.

Ultimately, the goal is to give a computerized solution.

2.1 Existing System:

In Existing System if anyone want to access the services present in the village like gram

panchayath, schools, colleges and other services then they need to go into different websites or

if website is not present then villagers need to use offline services.

2.2 Drawbacks of Existing System:

 No online services are present in existing system.

 Time Wastage

2.3 Proposed System:
This project deals with study and development of village as smart village. We define

smart village as bundle of services which are delivered to the residence in an effective and

efficient manner. This website saves a lot of user’s time and by using this website user gets rid

of manual procedure for the development of the village.

2.4 Advantages of Proposed System:

 It is easy to utilize the services.

 Reduction of Time Wastage

2.5 Literature Survey
To know the problems that are faced by the Villagers, recently we went to a village to

interact with village people and we conducted a paper survey. We identify some of the problems

on offline services that are present in the villages. So, we are going to implement online services
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in Gudlavalleru village to make it as smart village. Up to now there is no proper website for

village. So we are proposing the “SMART COMMUNITY”.

2.6 Feasibility Study

A feasibility study is a preliminary study undertaken to determine and document a

project’s viability. The term feasibility study is also used to refer to the resulting document.

These results of this study are used to make a decision whether to proceed with the project. It is

an analysis of possible alternative solutions. It, for example, can decide whether an order

processing be carried out by a new system more efficiently than the previous one.

2.6.1 Economic Feasibility

Economic analysis is most frequently used for evaluation of the effectiveness of

the system. More commonly known as cost/benefit analysis the procedure is to determine the

benefit and saving that are expected from a system and compare them with costs, decisions is

made to design and implement the system. This is an important input to the management

because very often the top management does not like to get confounded by the various technical

it ignores that bound to be associated with a project of this kind.

2.6.2 Technical Feasibility

Technical feasibility centers on the existing manual system of the test management

process and to what extent it can support the system. According to feasibility analysis procedure

the technical feasibility of the system is analyzed and the technical requirements such as

software facilities, procedure, inputs are identified. It is also one of the important phases of the

system development activities.

2.6.3 Behavioral Feasibility

People are inherently resistant to change and computer has been known to facilitate

changes. An estimate should be made of how strong the user is likely to move towards the

development of computerized system.
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2.7 System Requirement Specifications
Software requirement specification is the basic step to develop a software

development procedure. The SRS mean that translating the client ideas into a formal document.

before document, before moving in depth into design. Thus, the output of the phase is a set of

formally specified requirements, which hopefully are complete and consistence while input has

none of these properties. The requirement specification phase terminates with production of the

validation software requirement specification document.

Software Requirements (minimum)

 Languages used : HTML, Java, CSS

 Database : My SQL

 Server : Apache Tomcat 7

 Operating system : Windows 7/8/10

 Browsers : IE/Firefox/Chrome

Hardware Requirements (minimum)

 Processor : Intel Core i3

 RAM : 4 GB

 Hard Disk : 1 TB
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3. SYSTEM DESIGN

Once software requirements have been analyzed and specified, software design as the

first of three technical activities design, code generation and test-that are require to build and

software. Various stages in design are

 Conceptual design.

 Database design.

 Functional design.

Conceptual design:

The conceptual structure of a database is called schema. Schema shows the kind of

data that exists in a database and how these are logically related to each other. A schema can

be regarded as a blueprint that portrays, both, kind of data used in building a database and

logical relationship, and must correctly represent their inter -relationships. Schema is

frequently depicted pictorially via, Data Flow diagram etc.

A database management system (DBMS) is computer software designed for the

purpose of managing databases, a large set of structured data, and run operations on the data

requested by numerous users. Typical examples of DBMSs include Oracle, DB2, Microsoft

Access, Microsoft SQL Server, Firebird, PostgreSQL, MySQL, SQLite, FileMaker and

Sybase Adaptive Server Enterprise. DBMSs are typically used by Database administrators in

the creation of Database systems. Typical examples of DBMS use include accounting,

human resources and customer support systems.

Originally found only in large companies with the computer hardware needed to

support large data sets, DBMSs have more recently emerged as a fairly standard part of any

company back office.

3.1 UML Diagrams
The unified modeling language allows the software engineer to express an

analysis model using the modeling notation that is governed by a set of syntactic semantic

and pragmatic rules.

A UML system is represented using five different views that describe the system

from distinctly different perspective. Each view is defined by a set of diagrams, which is as

follows.
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User Model View

i. This view represents the system from the user’s perspective.

ii. The analysis representation describes a usage scenario from the end-user’s

perspective.

Structural model view

 In this model, the data and functionality are arrived from inside the system.

 This model view models the static structures.

Behavioral Model View

It represents the dynamic of behavioral as parts of the system, depicting the

interactions of collection between various structural elements described in the user model

and structural model view.

Implementation Model View

In this the structural and behavioral aspect of the system are represented and built.

Environmental Model View

In this, the structural and behavioral aspects of the environment in which the system is to

be implemented are represented.

UML is specifically constructed through two different domains they are

 UML Analysis modeling, this focuses on the user model and structural model views

of the system.

 UML design modeling, which focuses on the behavioral modeling, implementation

modeling and environmental model views.

Use case Diagrams represent the functionality of the system from a user’s point of view. Use

cases are used during requirements elicitation and analysis to represent the functionality of

the system. Use cases focus on the behavior of the system from external point of view.

Actors are external entities that interact with the system. Examples of actors include users

like administrator, bank customer …etc., or another system like central database.

 Class diagram: A class diagram consists of classes, interfaces collaboration’s and

their relationships. Class diagram address the static design view of a system.

 Object diagram: It shows set of objects and their relationships. It represents static

instances found in class. These diagrams address the static design view of a system.
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 Use case diagram: it shows set of use cases and actors and their relationships. Use

case diagram address the static design view of a system.

 Sequence diagram: It is an interaction diagram that emphasizes the time ordering

messages.

 Collaboration diagram: It emphasizes the structural organization of objects that sends

and receives messages.

 Activity diagram: It is a special kind of State chart diagram that shows the flow from

activity-activity within a system. It addresses the dynamic view of system.

Class Diagram:

A class diagram is graphical presentation of the static view that shows a collection of

static model elements such as classes, types and their contents and relationships apart from

interfaces and collaborations also. Class diagram contains class name, class attributes,

operations or methods.

Fig1: Class Diagram

Description: In this class diagram, there classes are present and they are user, Admin and End

user. User performs some common operations like login, logout, register. Admin performs the

following operations login, update website, taking bills, approving certificates, logout. End user

performs the following operations those are register, login, bill payments, requesting certificates,

logout.
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Use Case Diagram:
A use case diagram shows a set of use cases and actors and their relationships. We

apply the use case diagram to illustrate the static use case view of a system. For dynamic

aspects of systems, use case diagram is used to model the behavior of the system, sub-system or

classes. Each one shows a set of use case, actors and their relationship with role names and an

actor is the one plays an active role in the system. Typically, an actor represents a role that a

human, a hardware device, or even another system plays with a system.

Fig 2: Use case diagram

Description: Here in this use case diagram, the main actors are Admin can perform the Actions

like login, update the website, issuing the user requested certificates, taking the bills from user,

logout. End user can perform the actions like register, login, accessing the website, requesting

the certificates, bill payments, logout.
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State chart Diagram:
State chart diagram consists of set of states, transitions and events. Here transition

means a relationship between states and event means what they are performing. State chart

diagram is used to represent the dynamic view of a system.

Fig3: State chart Diagramfor user
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Fig4: State chart Diagramfor Admin

Description: In State chart Diagram all the actions performed by the users. Here Admin no

need to register into the site because he has default login credentials so he can directly loginn

into the site. End user need to register in the site after that he can login into the site. If the login

credentials are valid users will access the site otherwise they will go to register page.

3.2 Database Design:
Description

A DBMS is a complex set of software programs that controls the organization,

storage, management, and retrieval of data in a database.

A DBMS includes: A modeling language to define the schema of each database

hosted in the DBMS, according to the DBMS data model.

 The four most common types of organizations are the hierarchical, network, relational

and object models. Inverted lists and other methods are also used. A given database

management system may provide one or more of the four models. The optimal structure

depends on the natural organization of the application's data, and on the application's
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requirements (which include transaction rate (speed), reliability, maintainability,

scalability, and cost).

 The dominant model in use today is the ad hoc one embedded in SQL, despite the

objections of purists who believe this model is a corruption of the relational model, since

it violates several of its fundamental principles for the sake of practicality and

performance. Many DBMSs also support the Open Database Connectivity API that

supports a standard way for programmers to access the DBMS.

 Data structures (fields, records, files and objects) optimized to deal with very large

amounts of data stored on a permanent data storage device (which implies relatively

slow access compared to volatile main memory).

 A database query language and report writer to allow users to interactively interrogate

the database, analyze its data and update it according to the user’s privileges on data.

 It also controls the security of the database.

 Data security prevents unauthorized users from viewing or updating the database. Using

passwords, users are allowed access to the entire database or subsets of it called sub

schemas.

 If the DBMS provides a way to interactively enter and update the database, as well as

interrogate it, this capability allows for managing personal databases. However, it may

not leave an audit trail of actions or provide the kinds of controls necessary in a multi-

user organization. These controls are only available when a set of application programs

are customized for each data entry and updating function.

 A transaction mechanism, that ideally would guarantee the ACID properties, in order to

ensure data integrity, despite concurrent user accesses (concurrency control), and faults

(fault tolerance).

 It also maintains the integrity of the data in the database.

 The DBMS can maintain the integrity of the database by not allowing more than one

user to update the same record at the same time. The DBMS can help prevent duplicate

records via unique index constraints; for example, no two customers with the same

customer numbers (key fields) can be entered into the database. See ACID properties for

more information (Redundancy avoidance).

 The DBMS accepts requests for data from the application program and instructs the

operating system to transfer the appropriate data. When a DBMS is used, information

systems can be changed much more easily as the organization's information
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requirements change. New categories of data can be added to the database without

disruption to the existing system. Organizations may use one kind of DBMS for daily

transaction processing and then move the detail onto another computer that uses another

DBMS better suited for random inquiries and analysis. Overall systems design decisions

are performed by data administrators and systems analysts. Detailed database design is

performed by database administrators.

 Database servers are specially designed computers that hold the actual databases and run

only the DBMS and related software. Database servers are usually multiprocessor

computers, with RAID disk arrays used for stable storage. Connected to one or more

servers via a high-speed channel, hardware database accelerators are also used in large

volume transaction processing environments.

MY SQL SERVER:

A database is a separate application that stores a collection of data. Each database has

one or more distinct APIs for creating, accessing, managing, searching and replicating the data

it holds. Other kinds of data stores can also be used, such as files on the file system or large

hash tables in memory but data fetching and writing would not be so fast and easy with those

type of systems. Nowadays, we use relational database management systems (RDBMS) to

store and manage huge volume of data. This is called relational database because all the data is

stored into different tables and relations are established using primary keys or other keys

known as Foreign Keys.

A Relational Database Management System (RDBMS) is a software that −

 Enables you to implement a database with tables, columns and indexes.

 Guarantees the Referential Integrity between rows of various tables.

 Updates the indexes automatically.

 Interprets an SQL query and combines information from various tables.

RDBMS Terminology

Before we proceed to explain the MySQL database system, let us revise a few definitions

related to the database.

 Database − A database is a collection of tables, with related data.

 Table − A table is a matrix with data. A table in a database looks like a simple spreadsheet.
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 Column − One column (data element) contains data of one and the same kind, for

example the column postcode.

 Row − A row (= tuple, entry or record) is a group of related data, for example the data of

one subscription.

 Redundancy − Storing data twice, redundantly to make the system faster.

 Primary Key − A primary key is unique. A key value cannot occur twice in one table. With

a key, you can only find one row.

 Foreign Key − A foreign key is the linking pin between two tables.

 Compound Key − A compound key (composite key) is a key that consists of multiple

columns, because one column is not sufficiently unique.

 Index − An index in a database resembles an index at the back of a book.

 Referential Integrity − Referential Integrity makes sure that a foreign key value always
points to an existing row.

MySQL Database:

MySQL is a fast, easy-to-use RDBMS being used for many small and big businesses.

MySQL is developed, marketed and supported by MySQL AB, which is a Swedish company.

MySQL is becoming so popular because of many good reasons −

 MySQL is released under an open-source license. So, you have nothing to pay to use it.

 MySQL is a very powerful program in its own right. It handles a large subset of the

functionality of the most expensive and powerful database packages.

 MySQL uses a standard form of the well-known SQL data language.

 MySQL works on many operating systems and with many languages including PHP,

PERL, C, C++, JAVA, etc.

 MySQL works very quickly and works well even with large data sets.

 MySQL is very friendly to PHP, the most appreciated language for web development.

 MySQL supports large databases, up to 50 million rows or more in a table. The default

file size limit for a table is 4GB, but you can increase this (if your operating system can

handle it) to a theoretical limit of 8 million terabytes (TB).



Smart Community

Gudlavalleru Engineering College 14 Information Technology

 MySQL is customizable. The open-source GPL license allows programmers to modify

the MySQL software to fit their own specific environments.

Relational database:

A database in which data is stored in tables allowing the relationship among

tables and more efficient no redundant data storage and manipulation.

Table: Table is a fundamental structure of Relational Database Management System.

Field: An element of a table that contains a specific item of information such as Account

Code. It represents a column.

Record: A collection of data about a particular thing like a book. It represents a row in a

table.

Functional Design:

Input describes the information to be supplied to this function either by the user on the

screen or from any data store. Processing describes the operation to be carried out by the

function. The validations necessary are also described at this point. Output describes the

information obtained from the functions or the action carried out by the function.

Design Principles:

Software design is a both process and a model basic design principle enables the analyst

to navigate the design process.

 The design process should not suffer from “tunnel vision”.

 The design should be traceable to analysis model.

 The design should “minimize the intellectual distance” between software and

problem that exists in the real world.

Registration table:
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Birth certificate Application Table:

Marriage certificate Application Table:
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Death certificate Application Table:
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5. SYSTEM IMPLEMENTATION

5.1 HTML Introduction

HTML stands for Hyper Text Markup Language. It is used to design web pages using markup

language. HTML is the combination of Hypertext and Markup language. Hypertext defines the

link between the web pages. Markup language is used to define the text document within tag

which defines the structure of web pages. This language is used to annotate (make notes for the

computer) text so that a machine can understand it and manipulate text accordingly. Most of

markup (e.g. HTML) languages are human readable. Language uses tags to define what

manipulation has to be done on the text.

HTML is a markup language which is used by the browser to manipulate text, images and other

content to display it in required format. HTML was created by Tim Berners-Lee in 1991. The

first ever version of HTML was HTML 1.0 but the first standard version was HTML 2.0 which

was published in 1999.

Elements and Tag: HTML uses predefined tags and elements which tells the browser about

content display property. If a tag is not closed then browser applies that effect till end of page.

HTML page structure: The Basic structure of HTML page is given below. It contains some

elements like head, title, body, … etc. These elements are used to build the blocks of web pages.

<DOCTYPE! html>: This tag is used to tells the HTML version. This currently tells that the
version is HTML 5.

<html>: This is called HTML root element and used to wrap all the code.

<head>: Head tag contains metadata, title, page CSS etc. All the HTML elements that can be

used inside the <head> element are:

 <style>

 <title>

 <base>

 <no script>

 <script>

 <meta>

 <title>
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<body>: Body tag is used to enclosed all the data which a web page has from texts to links. All

of the content that you see rendered in the browser is contained within this element.

Example: HTML page can be created using any text editor (notepad). Then save that file

using .htm or .html extension and open that file in browser. It will get the HTML page response.

Features of HTML:

 It is easy to learn and easy to use.

 It is platform independent.

 Images, video and audio can be added to a web page.

 Hypertext can be added to text.

 It is a mark-up language.

Advantages:

 HTML is used to build a website.

 It is supported by all browsers.

 It can be integrated with other languages like CSS, JavaScript etc.

Disadvantages:

 HTML can create only static webpages so for dynamic web page other languages have

to be used.

 Large amount of code has to be written to create a simple web page.

 Security feature is not good.

5.2 CSS Introduction

Cascading Style Sheets, fondly referred to as CSS, is a simply designed language intended to

simplify the process of making web pages presentable. CSS allows you to apply styles to web

pages. More importantly, CSS enables you to do this independent of the HTML that makes up

each webpage.CSS is easy to learn and understood but it provides powerful control over the

presentation of an HTML document.

 CSS saves time: You can write CSS once and reuse same sheet in multiple HTML pages.
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 Easy Maintenance: To make a global change simply change the style, and all elements in all

the webpages will be updated automatically.

 Search Engines: CSS is considered as clean coding technique, which means search engines

won’t have to struggle to “read” its content.

 Superior styles to HTML: CSS have a much wider array of attributes than HTML, so you

can give a far better look to your HTML page in comparison to HTML attributes.

 Offline Browsing: CSS can store web applications locally with the help of offline catechising

of this we can view offline websites.

A CSS comprises of style rules that are interpreted by the browser and then applied to the

corresponding elements in your document.

A style rule set consists of a selector and declaration block.

Selector => h1

Declaration => {color: blue; font size:12px;}

 The selector points to the HTML element you want to style.

 The declaration block contains one or more declarations separated by semicolons.

 Each declaration includes a CSS property name and a value, separated by a colon.

 A CSS declaration always ends with a semicolon, and declaration blocks are surrounded

by curly braces.

5.2.1 CSS Selectors:

CSS selectors are used to “find” (or select) HTML elements based on their element name, id,

class, attribute, and more.

1. The Universal Selectors:

Rather than selecting elements of a specific type, the universal selector quite simply

matches the name of any element type
* {

color: #000000;

}

2.The Element Selector:

The element selector selects elements based on the element name. You can select all p elements

on a page like this (in this case, all p elements will be centre-aligned, with a red text color)
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p {
text-align: centre;
color: red;

}

3.The Descendant Selector:

Suppose you want to apply a style rule to a particular element only when it lies inside a

particular element. As given in the following example, style rule will apply to em element only

when it lies inside ul tag.

ul em {
color: #000000;

}

4.The Id Selector:

 The id selector uses the id attribute of an HTML element to select a specific element.

 The id of an element should be unique within a page, so the id selector is used to select one

unique element!

 To select an element with a specific id, write a hash (#) character, followed by the id of the

element.

 The style rule below will be applied to the HTML element with id=” para1″:

5.Theclass Selectors:

 The class selector selects elements with a specific class attribute.

 To select elements with a specific class, write a period (.) character, followed by the

name of the class.

 In the example below, all HTML elements with class=” centre” will be red and centre-

aligned

. centre {

text-align: centre;

#para1 {

text-align: centre;

color: red;

}
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color: red;

}

5.3 Introduction to Java:
Java:

Initially the language was called as “oak” but it was renamed as “Java” in 1995. The primary

motivation of this language was the need for a platform-independent (i.e., architecture neutral)

language that could be used to create software to be embedded in various consumer electronic

devices.

 Java is a programmer’s language.

 Java is cohesive and consistent.

 Except for those constraints imposed by the Internet environment, Java gives the

programmer, full control.

Finally, Java is to Internet programming where C was to system programming.

Swings:

Swing, which is an extension library to the AWT, includes new and improved components that enhance

the look and functionality of GUIs. Swing can be used to build Standalone swing GUI Apps as well as

Servlets and Applets. It employs a model/view design architecture. Swing is more portable and more

flexible than AWT.

Swing is built on top of AWT and is entirely written in Java, using AWT’s lightweight

component support. In particular, unlike AWT, t he architecture of Swing components makes it

easy to customize both their appearance and behavior. Components from AWT and Swing can

be mixed, allowing you to add Swing support to existing AWT-based programs. For example,

swing components such as JSlider, JButton and JCheckbox could be used in the same program

with standard AWT labels, textfields and scrollbars. You could subclass the existing Swing UI,

model, or change listener classes without having to reinvent the entire implementation. Swing

also has the ability to replace these objects on-the-fly.In Swing, classes that represent GUI

components have names beginning with the letter J. Some examples are JButton, JLabel, and

JSlider. Altogether there are more than 250 new classes and 75 interfaces in Swing — twice as

many as in AWT.
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Java Swing class hierarchy

The class JComponent, descended directly from Container, is the root class for most of Swing’s

user interface components.

Swing contains components that you’ll use to build a GUI. I am listing you some of the

commonly used Swing components. To learn and understand these swing programs, AWT

Programming knowledge is not required.

Applications and Applets

An application is a program that runs on our Computer under the operating system of that

computer. It is more or less like one creating using C or C++. Java’s ability to create Applets

makes it important. An Applet is an application designed, to be transmitted over the Internet and

executed by a Java –compatible web browser. An applet is actually a tiny Java program,

dynamically downloaded across the network, just like an image. But the difference is, it is an

intelligent program, not just a media file. It can react to the user input and dynamically change.

FEATURES OF JAVA:

Security

Every time you that you download a “normal” program, you are risking a viral infection. Prior

to Java, most users did not download executable programs frequently, and those who did scan
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them for viruses prior to execution. Most users still worried about the possibility of infecting

their systems with a virus. In addition, another type of malicious program exists that must be

guarded against. This type of program can gather private information, such as credit card

numbers, bank account balances, and passwords. Java answers both of these concerns by

providing a “firewall” between a networked application and your computer. When you use a

Java-compatible Web browser, you can safely download Java applets without fear of virus

infection or malicious intent.

Portability

For programs to be dynamically downloaded to all the various types of platforms connected to

the Internet, some means of generating portable executable code is needed .As you will see, the

same mechanism that helps ensure security also helps create portability. Indeed, Java’s solution

to these two problems is both elegant and efficient.

The Byte code

The key that allows the Java to solve the security and portability problem is that the output of

Java compiler is Byte code. Byte code is a highly optimized set of instructions designed to

execute by the Java run-time system, which is called the Java Virtual Machine (JVM). That is,

in its standard form, the JVM is an interpreter for byte code.

Translating a Java program into byte code helps makes it much easier to run a program in a

wide variety of environments. The reason is, once the run-time package exists for a given

system, any Java program can run on it.

Although Java was designed for interpretation, there is technically nothing about Java that

prevents on-the-fly compilation of byte code into native code. Sun has just completed its Just In

Time (JIT) compiler for byte code. When the JIT compiler is a part of JVM, it compiles byte

code into executable code in real time, on a piece-by-piece, demand basis. It is not possible to

compile an entire Java program into executable code all at once, because Java performs various

run-time checks that can be done only at run time. The JIT compiles code, as it is needed,

during execution.

Java Virtual Machine (JVM)

Beyond the language, there is the Java virtual machine. The Java virtual machine is an

important element of the Java technology. The virtual machine can be embedded within a web

browser or an operating system. Once a piece of Java code is loaded onto a machine, it is
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verified. As part of the loading process, a class loader is invoked and does byte code verification

makes sure that the code that’s has been generated by the compiler will not corrupt the machine

that it’s loaded on. Byte code verification takes place at the end of the compilation process to

make sure that is all accurate and correct. So byte code verification is integral to the compiling

and executing of Java code.

The above picture shows the development process a typical Java programming uses to produce

byte codes and executes them. The first box indicates that the Java source code is located in a.

Java file that is processed with a Java compiler called JAVA. The Java compiler produces a file

called a. class file, which contains the byte code. The class file is then loaded across the network

or loaded locally on your machine into the execution environment is the Java virtual machine,

which interprets and executes the byte code.

Java Architecture

Java architecture provides a portable, robust, high performing environment for development.

Java provides portability by compiling the byte codes for the Java Virtual Machine, which is

then interpreted on each platform by the run-time environment. Java is a dynamic system, able

to load code when needed from a machine in the same room or across the planet.

Compilation of Code

When you compile the code, the Java compiler creates machine code (called byte code) for a

hypothetical machine called Java Virtual Machine (JVM). The JVM is supposed to execute the

byte code. The JVM is created for overcoming the issue of portability. The code is written and

compiled for one machine and interpreted on all machines. This machine is called Java Virtual

Machine.

Compiling and interpreting Java Source Code

Java

Source

Java byte code
Java VirtualMachine

Javac
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During run-time the Java interpreter tricks the byte code file into thinking that it is running on a

Java Virtual Machine. In reality this could be a Intel Pentium Windows 95 or Suns ARC station

running Solaris or Apple Macintosh running system and all could receive code from any

computer through Internet and run the Applets.

SIMPLE

Java was designed to be easy for the Professional programmer to learn and to use effectively. If

you are an experienced C++ programmer, learning Java will be even easier. Because Java

inherits the C/C++ syntax and many of the object oriented features of C++. Most of the

confusing concepts from C++ are either left out of Java or implemented in a cleaner, more
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approachable manner. In Java there are a small number of clearly defined ways to accomplish a

given task.

Object-Oriented

Java was not designed to be source-code compatible with any other language. This allowed the

Java team the freedom to design with a blank slate. One outcome of this was a clean usable,

pragmatic approach to objects. The object model in Java is simple and easy to extend, while

simple types, such as integers, are kept as high-performance non-objects.

Robust

The multi-platform environment of the Web places extraordinary demands on a program,

because the program must execute reliably in a variety of systems. The ability to create robust

programs was given a high priority in the design of Java. Java is strictly typed language; it

checks your code at compile time and run time. Java virtually eliminates the problems of

memory management and de-allocation, which is completely automatic. In a well-written Java

program, all run time errors can –and should –be managed by your program.

What is networking?

Computers running on the Internet communicate to each other using either the Transmission

Control Protocol (TCP) or the User Datagram Protocol (UDP), as this diagram illustrates:

When you write Java programs that communicate over the network, you are programming at the

application layer. Typically, you don't need to concern yourself with the TCP and UDP layers.

Instead, you can use the classes in the java.net package. These classes provide system-

independent network communication. However, to decide which Java classes your programs

should use, you do need to understand how TCP and UDP differ.
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TCP

When two applications want to communicate to each other reliably, they establish a connection

and send data back and forth over that connection.This is analogous to making a telephone call.

If you want to speak to Aunt Beatrice in Kentucky, a connection is established when you dial

her phone number and she answers. You send data back and forth over the connection by

speaking to one another over the phone lines. Like the phone company, TCP guarantees that

data sent from one end of the connection actually gets to the other end and in the same order it

was sent. Otherwise, an error is reported.

TCP provides a point-to-point channel for applications that require reliable communications.

The Hypertext Transfer Protocol (HTTP), File Transfer Protocol (FTP), and Telnet are all

examples of applications that require a reliable communication channel. The order in which the

data is sent and received over the network is critical to the success of these applications. When

HTTP is used to read from a URL, the data must be received in the order in which it was sent.

Otherwise, you end up with a jumbled HTML file, a corrupt zip file, or some other invalid

information.

Definition: TCP (Transmission Control Protocol) is a connection-based protocol that provides

a reliable flow of data between two computers.

UDP

The UDP protocol provides for communication that is not guaranteed between two applications

on the network. UDP is not connection-based like TCP. Rather, it sends independent packets of

data, called datagrams, from one application to another. Sending datagrams is much like

sending a letter through the postal service: The order of delivery is not important and is not

guaranteed, and each message is independent of any other.

Definition: UDP (User Datagram Protocol) is a protocol that sends independent packets of

data, called datagram’s, from one computer to another with no guarantees about arrival. UDP is

not connection-based like TCP.
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For many applications, the guarantee of reliability is critical to the success of the transfer of

information from one end of the connection to the other. However, other forms of

communication don't require such strict standards. In fact, they may be slowed down by the

extra overhead or the reliable connection may invalidate the service altogether.

Consider, for example, a clock server that sends the current time to its client when requested to

do so. If the client misses a packet, it doesn't really make sense to resend it because the time will

be incorrect when the client receives it on the second try. If the client makes two requests and

receives packets from the server out of order, it doesn't really matter because the client can

figure out that the packets are out of order and make another request. The reliability of TCP is

unnecessary in this instance because it causes performance degradation and may hinder the

usefulness of the service.

Another example of a service that doesn't need the guarantee of a reliable channel is the ping

command. The purpose of the ping command is to test the communication between two

programs over the network. In fact, ping needs to know about dropped or out-of-order packets

to determine how good or bad the connection is. A reliable channel would invalidate this service

altogether.

The UDP protocol provides for communication that is not guaranteed between two applications

on the network. UDP is not connection-based like TCP. Rather, it sends independent packets of

data from one application to another. Sending datagram’s is much like sending a letter through

the mail service: The order of delivery is not important and is not guaranteed, and each message

is independent of any others.

Note: Many firewalls and routers have been configured not to allow UDP packets. If you're

having trouble connecting to a service outside your firewall, or if clients are having trouble

connecting to your service, ask your system administrator if UDP is permitted.

File Transfer Protocol (FTP) is a standard network protocol used to exchange and manipulate files
over an Internet Protocol computer network, such as the Internet. FTP is built on a client-server

architecture and utilizes separate control and data connections between the client and server applications.

Client applications were originally interactive command-line tools with a standardized command syntax,

but graphical user interfaces have been developed for all desktop operating systems in use today. FTP is

also often used as an application component to automatically transfer files for program internal functions.

FTP can be used with user-based password a While data is being transferred via the data stream, the

http://en.wikipedia.org/wiki/Network_protocol
http://en.wikipedia.org/wiki/Internet_Protocol
http://en.wikipedia.org/wiki/Internet
http://en.wikipedia.org/wiki/Client-server
http://en.wikipedia.org/wiki/Data_stream
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control stream sits idle. This can cause problems with large data transfers through firewalls which time

out sessions after lengthy periods of idleness. While the file may well be successfully transferred, the

control session can be disconnected by the firewall, causing an error to be generated.

The FTP protocol supports resuming of interrupted downloads using the REST command. The client

passes the number of bytes it has already received as argument to the REST command and restarts the

transfer. In some commandline clients for example, there is an often-ignored but valuable command,

"reget" (meaning "get again"), that will cause an interrupted "get" command to be continued, hopefully

to completion, after a communications interruption.

Resuming uploads is not as easy. Although the FTP protocol supports the APPE command to append

data to a file on the server, the client does not know the exact position at which a transfer got interrupted.

It has to obtain the size of the file some other way, for example over a directory listing or using the SIZE

command.

In ASCII mode (see below), resuming transfers can be troublesome if client and server use different end

of line characters.

Understanding Ports

Generally speaking, a computer has a single physical connection to the network. All data

destined for a particular computer arrives through that connection. However, the data may be

intended for different applications running on the computer. So how does the computer know to

which application to forward the data? Through the use of ports.

Data transmitted over the Internet is accompanied by addressing information that identifies the

computer and the port for which it is destined. The computer is identified by its 32-bit IP

address, which IP uses to deliver data to the right computer on the network. Ports are identified

by a 16-bit number, which TCP and UDP use to deliver the data to the right application.

In connection-based communication such as TCP, a server application binds a socket to a

specific port number. This has the effect of registering the server with the system to receive all

data destined for that port. A client can then rendezvous with the server at the server's port, as

illustrated here:

http://en.wikipedia.org/wiki/Firewall_%28networking%29
http://en.wikipedia.org/wiki/End_of_line
http://en.wikipedia.org/wiki/End_of_line
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Definition: The TCP and UDP protocols use ports to map incoming data to a particular process

running on a computer.

In datagram-based communication such as UDP, the datagram packet contains the port number

of its destination and UDP routes the packet to the appropriate application, as illustrated in this

figure:

Port numbers range from 0 to 65,535 because ports are represented by 16-bit numbers. The port

numbers ranging from 0 - 1023 are restricted; they are reserved for use by well-known services

such as HTTP and FTP and other system services. These ports are called well-known ports.

Your applications should not attempt to bind to them.

Networking Classes in the JDK

Through the classes in java.net, Java programs can use TCP or UDP to communicate over the

Internet. The URL, URL Connection, Socket, and Server Socket classes all use TCP to

communicate over the network. The Datagram Packet, Datagram Socket, and Multicast Socket

classes are for use with UDP.

What Is a URL?

If you've been surfing the Web, you have undoubtedly heard the term URL and have used URLs

to access HTML pages from the Web.

It's often easiest, although not entirely accurate, to think of a URL as the name of a file on the

World Wide Web because most URLs refer to a file on some machine on the network. However,

remember that URLs also can point to other resources on the network, such as database queries

and command output.
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Definition: URL is an acronym for Uniform Resource Locator and is a reference (an address)

to a resource on the Internet.

The following is an example of a URL which addresses the Java Web site hosted by Sun

Microsystems:

As in the previous diagram, a URL has two main components:

 Protocol identifier

 Resource name

Note that the protocol identifier and the resource name are separated by a colon and two

forward slashes. The protocol identifier indicates the name of the protocol to be used to fetch

the resource. The example uses the Hypertext Transfer Protocol (HTTP), which is typically

used to serve up hypertext documents. HTTP is just one of many different protocols used to

access different types of resources on the net. Other protocols include File Transfer Protocol

(FTP), Gopher, File, and News.

The resource name is the complete address to the resource. The format of the resource name

depends entirely on the protocol used, but for many protocols, including HTTP, the resource

name contains one or more of the components listed in the following table:

Host Name The name of the machine on which the resource lives.

Filename The pathname to the file on the machine.

Port Number The port number to which to connect (typically optional).

Reference

A reference to a named anchor within a resource that

usually identifies a specific location within a file (typically

optional).

For many protocols, the host name and the filename are required, while the port number and

reference are optional. For example, the resource name for an HTTP URL must specify a server
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on the network (Host Name) and the path to the document on that machine (Filename); it also

can specify a port number and a reference. In the URL for the Java Web site java.sun.com is the

host name and the trailing slash is shorthand for the file named /index.html.

Sequence of socket calls for connection-oriented protocol:

System Calls Socket - create a descriptor for use in network communication. On success, socket

system call returns a small integer value similar to a file descriptor Name.

Bind - Bind a local IP address and protocol port to a socket

When a socket is created it does not have nay notion of endpoint address. An application calls

bind to specify the local; endpoint address in a socket. For TCP/IP protocols, the endpoint

address uses the socket address in structure. Servers use bind to specify the well-known port at

which they will await connections.

Connect - connect to remote client

After creating a socket, a client calls connect to establish an actual connection to a remote server.

An argument to connect allows the client to specify the remote endpoint, which include the

remote machines IP address and protocols port number. Once a connection has been made, a

client can transfer data across it.

Accept () - accept the next incoming connection

Accept creates a new socket for each new connection request and returns the descriptor of the

new socket to its caller. The server uses the new socket only for the new connections it uses the

original socket to accept additional connection requests once it has accepted connection, the

server can transfer data on the new socket.

Return Value:

This system-call returns up to three values

 An integer return code that is either an error indication or a new socket description

 The address of the client process

 The size of this address

Listen - place the socket in passive mode and set the number of incoming TCP connections the

system will en-queue. Backlog - specifies how many connections requests can be queued by the

system while it wants for the server to execute the accept system call it us usually executed after

both the socket and bind system calls, and immediately before the accept system call.

Send; send to, recv and recvfrom system calls
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These system calls are similar to the standard read and write system calls, but additional

arguments are requested.

Close - terminate communication and de-allocate a descriptor. The normal UNIX close system

call is also used to close a socket.

5.4 MODULE DESCRIPTION
The STUDENT ACADEMIC PERFORMANCE ASSESSMENT SYSTEM comprises the

following major modules:

 ADMIN MODULE

 USER MODULE

ADMIN MODULE:

The Admin module will be used by the administrator to perform following operations

see Information, request to adopt, Comments on Problems.

See Information: Admin can see information of Villagers.

Response to user: Here Admin can send user requested certificates.

USER MODULE:

The User module will be used by the end user to perform following operations

Request to Admin: Here user can request admin for certificates.

Accessing info: He access the information of village from this site.
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6. SYSTEM TESTING
Testing is the process of detecting errors. Testing performs a very critical role for quality

assurance and for ensuring the reliability of software. The results of testing are used later on

during maintenance also. Testing is the process of trying to discover every conceivable fault or

weakness in a work product.

Software testing is the process used to assess the quality of Computer Software.

Software testing is an empirical technical investigation conducted to provide stakeholders with

information about the quality of the product or service under test, with respect to the context in

which it is intended to operate. This includes the process of executing a program or application

with the intent of finding

Over its existence, computer software has continued to grow in complexity and size.

Every software product has a target audience. For example, video game software has its

audience completely different from banking software. Therefore, when an organization

develops or otherwise invests in a software product, it presumably must assess whether the

software product will be acceptable to its end users, its target audience, its purchasers, and other

stakeholders. Software testing is the process of attempting to make this assessment.

Different levels of testing that have to be conducted are

 Unit Testing

 Integration Testing

 System Testing

 Implementation & Maintenance Testing

6.1 UNIT TESTING:

Unit testing focuses verification effort on the smallest unit of software i.e. the

module. Using the detailed design and process specifications testing is done to uncover errors

within the boundary of the module. All the modules must be successful in the unit test before

the start of the integration testing begins.

6.2 INTEGRATION TESTING:

After the unit testing, we have to perform integration testing. The goal here is to see if

modules can be integrated properly, the emphasis being on testing interfaces between modules.

This testing activity can be considered as testing the design and hence the emphasis on testing

module interaction.
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6.3 SYSTEM TESTING:

Here the entire software system is tested. The reference document for this process

is the requirements document, and the goal of OS to see software meets its requirements.

6.4 IMPLEMENTATION AND MAINTENANCE TESTING:

Maintenance testing is that testing which is performed to either identify

equipment problems, diagnose equipment problems or to confirm that repair measures has been

effective. It can be performed at either the system level, the equipment level, or the component

level.

TEST CASES IN ADMIN MODULE:

Admin Login:

In Admin Login If password and Aadhar Number are valid, redirected to next page, otherwise
it shows the following message.
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Home Page in Admin side:

Users Data:
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User Request:

TEST CASE IN USER INTERFACE:

User Login:

In User Login If password and Aadhar Number are valid, redirected to next page, otherwise it
shows the following message
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Requesting Sending:

Response View:
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Change Password:

SCREENSHOTS
HOME PAGE:

Description: Home page is having some options namly About us, Contac us, Login, Register,

if we choose Aim then we go to the following form.
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ABOUT US PAGE:

Description: This page consists of about gudlavalleru village, population of gudlavalleru

village, literacy rate of gudlavalleru village, agriculture status of gudlavalleru village.

CONTACT US PAGE:

Description: If we choose Contact Us in Home page then we come to this page.this page

consists of contact details of village
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LOGIN PAGE:

Description: This page contains login as admin and login as user. By using login as admin,
admin can login into the site and by using login as user, user will login into the site.

REGISTER PAGE:

Description: This page consists of user registration details. In this page user need to register his
details before going to this site.
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BIRTH CERTIFICATE REGISTRATION FORM:

Description: In this module if user want to request birth certificate in online they can apply
through this site.

MARRIAGE CERTIFICATE REGISTRATION FORM:

Description: In this module if user want to request marriage certificate in online, they can apply
through this site.
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DEATH CERTIFICTE REGISTRATION FORM:

Description: In this module if user want to request death certificate in online they can apply
through this site.

CASTE CERTIFICTE REGISTRATION FORM:
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INCOME CERTIFICTE REGISTRATION FORM:
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CONCLUSION

The “SMART COMMUNITY” is a web-based application. In this application Manual

work is replaced with a web-based system. This web system acts as interface between user and

admin. If we follow this there is no scope of delays and malpractices. There is no need of

manual applications for certificates. So here we reduce the Cost and Time Wastage.
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FUTURE ENHANCEMENTS

 Make the web-based application to mobile application so that every villager can use it in

easier way.

 Mapping of Program outcomes can be implemented.
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APPENDIX

SCREENSHOTS
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PROJECTWORKMAPPING WITH PROGRAMME OUTCOMES

Po’s a b c d E F g h i J k l

Project 3 2 3 3 3 2 1 2 3 3 2 3

PROGRAMME OUTCOMES (POs)

Graduate will be able to

a) Apply the knowledge of mathematics, science and computing in the core information

technologies.

b) Analyze real time problems using basic engineering knowledge and develop algorithms

suitable for computing environment.

c) Design and demonstrate a system or a model that meets the desired specifications

considering economic, environmental, and social aspects.

d) Apply latest technical concepts and practices in IT related fields, like user interface

creation, information management, programming, networking and web systems.

e) Select and use current techniques, skills, and tools necessary for computing practice and

provide IT-based solutions for the user environment.

f) Provide engineering solutions to meet the local and global challenges.

g) Recognize the importance of professional engineering skills, by inventing sustainable

methodologies in software development useful for the society and environment.

h) Understand professional, ethical, legal, security, social, and economic issues and

responsibilities

i) Work individually or as a member with responsibility to function on multi-disciplinary

teams.

j) Communicate effectively in oral and writing, including documentation of hardware and

software systems.

k) Keep abreast of latest trends in the computing discipline and engage in life-long learning.

l) Understand the engineering and project management principles and apply them into their

own enterprise or work environment for effective financial management.
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PROGRAMME

OUTCOMES

Mapping

HIGH/MEDIUM/LOW
JUSTIFICATION

A 3
The methodology and computing in the core

information.

B 2

By considering a problems of Village and

analyze those problems, and developing

Algorithms.

C 3
This project meets the desired specification

of the society

D 3
We have created this user interface by using

the HTML, CSS, JavaScript.

E 3

By using the MySQL we have created

databases for storing data and user friendly

interface.

F 2

In this developing process we were able to

meet the local challenges as well as global

challenges.

G 1

This interface does not provide benefits to

all types of users which helps for the

society.

H 2
It will provide some ethical, social behavior

in some aspects.

I 3
The work is done by individual to function

on multi-disciplinary team.

J 3

As our project is done in all aspects like

communicating and documenting

effectively.
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K 2

Our project is developed by using

HTML,CSS, JavaScript languages and it

will engage in lifelong learning.

L 3

We find a solution to our problem by

developing an application, which is

effective for financial management.



Smart Community

Gudlavalleru Engineering College 55 Information Technology



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

 

 

 

CARPOOLING FOR BETTER ENVIRONMENT 

      A  Main 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 

 Information Technology  
 

 

 
 

Submitted By 

 

S. Naga Jyothi (16481A1290)                        T. Geeshpa (16481A12A2)                                             

R. Swapna (16481A1285)                   T. Haveela (16481A1297) 

 
Under the guidance of 

T.SUMALLIKA  M.Tech., 
                                                       Assistant Professor 
  

 

                    DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRIRAO KNOWLEDGE VILLAGE 

                                          GUDLAVALLERU – 521 356 

ANDHRA PRADESH 

2019-2020 

 

 

 



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

 

 

 

 

DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 
 

SHESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521356 

 

 

 

 

CERTIFICATE 

 
 

                                    This is  to certify  that  a  main  project report entitled “Carpooling for 

better environment” is a bonafide record of work carried out by  S.JYOTHI(16481A1290), 

T.GEESHPA(16481A12A2),R.SWAPNA(16481A1285),T.HAVEELA(16481A1297) 

under my guidance and supervision in partial fulfillment  of requirements for award of degree 

of Bachelor of Technology in Information Technology of  Jawaharlal Nehru Technological 

University Kakinada, Kakinada during the year of 2019-20. 

 

 

 

GUIDE                                                               Head of the Department 

T.SUMALLIKA  M.Tech.,                                                Dr. Ch. KAVITHA  M.Tech., Ph.D., 
.,  

Assistant professor                                  Professor& H.O.D 

 

 



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

 

 

 

 

ACKNOWLEDGEMENT 

 

We are glad to express our deep sense of gratitude to Mrs.T.SUMALLIKA Assistant 

Professor in INFORMATION TECHNOLOGY for her guidance and cooperation in 

completing this main project. Through this we want to convey our sincere thanks to her for 

inspiring assistance during our project. 

 

We express our heartful gratitude and deep indebtedness to our beloved Head of the 

Department Dr.Ch. KAVITHA M.Tech., Ph.D., for her great help and encouragement in doing 

our main project successfully. 

 

We also express our gratitude to our principal Dr. P. RAVINDRA BABU, for his 

encouragement and facilities provided during the course of project. 

 

We express our heartful gratitude to all Faculty Members, all Lab Technicians, who 

helped us in all aspects of lab work. We thank one and all who have rendered help to us directly 

or indirectly in the completion of this project. 

     

          

                         Main Project Associates 

 

                                                                       S.JYOTHI                                   16481A1290 

                T.GEESHPA                               16481A12A2  

                R.SWAPNA                                16481A1285 

                T.HAVEELA                               16481A1297 

 

 

 

 

 

 



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

 

 

                                                               

                                                    

 

 

                                                        ABSTRACT 

One of the main reason for increasing the pollution is rapid growth in            

vehicles .So as to reduce the number of vehicles we proposed an 

application named “Carpooling Application for better environment”.  

Carpooling is the sharing of car journey so that more than one person 

travels in a car and prevents the need for others to have to drive to a 

location themselves . It is an application of finding car in which drivers 

who are travelling to work alone can ask other passenger to share the ride. 

By this we can reduce the vehicles and pollution. The major functioning of 

this project includes, the person enters his destination and he receives 

nearby ride request. So that, this person sends a message that he will be 

coming to the share ride . And they will share a ride.  
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1. INTRODUCTION 

As we know that the pollution is increasing day by day we need to take some measures 

to prevent it. For example, in India according to a WHO Survey of 1650 world cities is the 

worst of any major city in the world. It also effects the districts around Delhi. Air pollution in 

India is estimated to kill about 2.5 million people every year. One of the main reason for 

increasing the pollution is rapid growth in vehicles .So as to reduce the number of vehicles we 

proposed an application named “Carpooling Application for better environment”.  

             Carpooling is the sharing of car journey so that more than one person travels in a car 

and prevents the need for others to have to drive to a location themselves. It is an application 

of finding car in which drivers who are travelling to work alone can ask other passenger to 

share the ride. By this we can reduce the vehicles and pollution. The major functioning of this 

project includes, the person enters his destination and he receives nearby ride request. So that, 

this person sends a message that he will be coming to the share ride. And they will share a ride.  

1.1 PROBLEM STATEMENT 

In our country there are many applications for carpooling. But the usage of that 

applications is very less and it is limited to some places only. So we  proposed a system called 

Carpooling Application for Better Environment. 

1.2 SCOPE OF THE PROJECT 

Email scheduling makes your entire outbox more flexible. Scheduling allows you to 

always acknowledge your co-worker’s free time and avoid sending non-urgent messages 

during evenings and weekends. Whether they check their email during these times or not, they 

will likely be more receptive to emails received during business hours, and you get the benefit 

of being able to click send anytime that’s convenient for you. 
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2. SYSTEM ANALYSIS 

     System Analysis is the process of analyzing a system with the potential goal of      

improving or modifying the system. Analysis is breaking down the problem into smaller 

elements for study and ultimately providing better solution. During the process of system 

development analysis is an important aspect. This involves gathering and interpreting facts, 

diagnosing the problem and using the information to recommended improvements to the 

system. Ultimately, the goal is to give a computerized solution. 

2.1 EXISTING SYSTEM 

There are many existing applications for carpooling like Bla Bla car , Pool My Ride etc. But in 

our country the usage is limited to some metropolitan  cities only. So we proposed a system 

called Carpooling for Better Environment 

2.2 LIMITATIONS OF EXISTING SYSTEM 

1. You won't have much freedom or flexibility with your schedule and activities. 

Because there are several people traveling together, you usually have to leave at the 

same time. ... 

2. You won't have much privacy. ... 

3. The designated driver is responsible for his passengers. 

2.3 PROPOSED SYSTEM 

The concept in the proposed system is people of  different places can share their ride 

with other people. So we can reduce traffic and  reduce usage of  fuel and it is also 

pocket friendly.  

2.4 ADVANTAGES OF PROPOSED SYSTEM: 

1. Reduce  travel cost. 

2. Reduce Fuel cost. 

3. Reduce stress of driving. 

4. Reduce the number of vehicles and Pollution. 

 

2.5 Literature Survey  

By verifying the websites like Pool My Ride and BlaBla car we came to know that what is 

Carpooling and demerits of Carpooling, then we have decided to do this project for a better  

environment and for safety purpose. 

 



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

3 

 

2.6 FEASIBILITY STUDY 
 

A feasibility study is a preliminary study undertaken to determine and document a project’s 

viability. The term feasibility study is also used to refer to the resulting document. These results 

of this study are used to make a decision whether to proceed with the project. It is an analysis 

of possible alternative solutions. It, for example, can decide whether an order processing be 

carried out by a new system more efficiently than the previous one.  

 

 ECONOMIC FEASIBILITY 

Economic analysis is most frequently used for evaluation of the effectiveness of the system. 

More commonly known as cost/benefit analysis the procedure is to determine the benefit and 

saving that are expected from a system and compare them with costs, decisions is made to 

design and implement the system. This is an important input to the management because very 

often the top management does not like to get confounded by the various technicalities that 

bound to be associated with a project of this kind. 

TECHNICAL FEASIBILITY 

 

Technical feasibility centers on the existing manual system of the test management process and 

to what extent it can support the system. According to feasibility analysis procedure the 

technical feasibility of the system is analyzed and the technical requirements such as software 

facilities, procedure, inputs are identified. It is also one of the important phases of the system 

development activities. 

 BEHAVIORAL FEASIBILITY 

 

People are inherently resistant to change and computer has been known to facilitate changes. 

An estimate should be made of how strong the user is likely to move towards the development 

of computerized system. 

2.7 SYSTEM REQUIREMENT SPECIFICATIONS 

Software requirement specification is the basic step to develop a software development 

procedure. The SRS mean that translating the client ideas into a formal document. before 

document, before moving in depth into design. Thus the output of the phase is a set of formally 

specified requirements, which hopefully are complete and consistence while input has none of 

these properties. The requirement specification phase terminates with production of the 

validation software requirement specification document.  
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SOFTWARE REQUIREMENTS (minimum)  

1. Operating System - Windows 7 or latest version 

2. Programming Language  -                                 HTML,Php 

3. Software - Php 

4. Application Server - WampServer 

5. Database - MYSQL 

 

HARDWARE REQUIREMENTS (minimum) 

• Processor  :   Intel Core i5 

• RAM   :   4 GB 

• Hard Disk  : 1 TB 
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3.  SYSTEM DESIGN 

  Once software requirements have been analyzed and  specified, software design as the 

first of three technical activities design, code generation and test-that are  require to build 

and software. Various stages in design are 

➢ Conceptual design. 

➢ Database design. 

➢ Functional design. 

CONCEPTUAL DESIGN: 

The conceptual structure of a database is called schema. Schema shows the kind 

of data that exists in a database and how these are logically related to each other. A schema 

can be regarded as a blueprint that portrays, both, kind of data used in building a database 

and logical relationship, and must correctly represent their inter -relationships. Schema is 

frequently depicted pictorially via, Data Flow diagram etc. 

        A database management system (DBMS) is computer software designed for the 

purpose of managing databases, a large set of structured data, and run operations on the data 

requested by numerous users. Typical examples of DBMSs include Oracle, DB2, Microsoft 

Access, Microsoft SQL Server, Firebird, PostgreSQL, MySQL, SQLite, FileMaker and 

Sybase Adaptive Server Enterprise. DBMSs are typically used by Database administrators 

in the creation of Database systems. Typical examples of DBMS use include accounting, 

human resources and customer support systems. 

  Originally found only in large companies with the computer hardware needed to 

support large data sets, DBMSs have more recently emerged as a fairly standard part of any 

company back office. 

3.1 Database Design: 

   Description 

A DBMS is a complex set of software programs that controls the organization, 

storage, management, and retrieval of data in a database.  

           A DBMS includes: A modeling language to define the schema of each database 

hosted in the DBMS, according to the DBMS data model.  

➢ The four most common types of organizations are the hierarchical, network, relational 

and object models. Inverted lists and other methods are also used. A given database 
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management system may provide one or more of the four models. The optimal structure 

depends on the natural organization of the application's data, and on the application's 

requirements (which include transaction rate (speed), reliability, maintainability, 

scalability, and cost). 

➢ The dominant model in use today is the ad hoc one embedded in SQL, despite the 

objections of purists who believe this model is a corruption of the relational model, 

since it violates several of its fundamental principles for the sake of practicality and 

performance. Many DBMSs also support the Open Database Connectivity API that 

supports a standard way for programmers to access the DBMS. 

➢ Data structures (fields, records, files and objects) optimized to deal with very large amounts of 

data stored on a permanent data storage device (which implies relatively slow access compared 

to volatile main memory). 

➢ A database query language and report writer to allow users to interactively interrogate the 

database, analyze its data and update it according to the users privileges on data.  

➢ It also controls the security of the database. 

➢ Data security prevents unauthorized users from viewing or updating the database. Using 

passwords, users are allowed access to the entire database or subsets of it called sub 

schemas.  

➢ If the DBMS provides a way to interactively enter and update the database, as well as 

interrogate it, this capability allows for managing personal databases. However, it may 

not leave an audit trail of actions or provide the kinds of controls necessary in a multi-

user organization. These controls are only available when a set of application programs 

are customized for each data entry and updating function. 

➢ A transaction mechanism, that ideally would guarantee the ACID properties, in order to ensure 

data integrity, despite concurrent user accesses (concurrency control), and faults (fault 

tolerance).  

➢ It also maintains the integrity of the data in the database. 

➢ The DBMS can maintain the integrity of the database by not allowing more than one 

user to update the same record at the same time. The DBMS can help prevent duplicate 

records via unique index constraints; for example, no two customers with the same 

customer numbers (key fields) can be entered into the database. See ACID properties 

for more information (Redundancy avoidance). 

➢ The DBMS accepts requests for data from the application program and instructs the 

operating system to transfer the appropriate data. When a DBMS is used, information 
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systems can be changed much more easily as the organization's information 

requirements change. New categories of data can be added to the database without 

disruption to the existing system. Organizations may use one kind of DBMS for daily 

transaction processing and then move the detail onto another computer that uses another 

DBMS better suited for random inquiries and analysis. Overall systems design 

decisions are performed by data administrators and systems analysts. Detailed database 

design is performed by database administrators. 

➢ Database servers are specially designed computers that hold the actual databases and 

run only the DBMS and related software. Database servers are usually multiprocessor 

computers, with RAID disk arrays used for stable storage. Connected to one or more 

servers via a high-speed channel, hardware database accelerators are also used in large 

volume transaction processing environments. 

3.2 UML DIAGRAMS 

  The unified modeling language allows the software engineer to express an analysis model 

using the modeling notation that is governed by a set of syntactic semantic and pragmatic 

rules. 

 A UML system is represented using five different views that describe the system from 

distinctly different perspective. Each view is defined by a set of diagram, which is as 

follows. 

USER MODEL VIEW 

i. This view represents the system from the users perspective. 

ii. The analysis representation describes a usage scenario from the end-users 

perspective. 

STRUCTURAL MODEL VIEW 

• In this model, the data and functionality are arrived from inside the system. 

• This model view models the static structures. 

 

 

BEHAVIORAL MODEL VIEW     It represents the dynamic of behavioral as parts of the 

system, depicting the interactions of collection between various structural elements described 

in the user model and structural model view. 
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IMPLEMENTATION MODEL VIEW 

In this the structural and behavioral aspects of the system are represented and built. 

ENVIRONMENTAL MODEL VIEW 

In this, the structural and behavioral aspects of the environment in which the system is to be 

implemented are represented. 

UML is specifically constructed through two different domains they are 

• UML Analysis modeling, this focuses on the user model and structural model views 

of the system. 

• UML design modeling, which focuses on the behavioral modeling, implementation 

modeling and environmental model views. 

Use case Diagrams represent the functionality of the system from a user’s point of view. 

Use cases are used during requirements elicitation and analysis to represent the functionality 

of the system. Use cases focus on the behavior of the system from external point of view.  

Actors are external entities that interact with the system. Examples of actors include users 

like administrator, bank customer …etc., or another system like central database. 

• Class diagram:      A class diagram consists of classes, interfaces collaboration’s and 

their relationships. Class diagram address the static design view of a system. 

• Object diagram: It shows set of objects and their relationships. It represents static 

instances found in class. These diagrams address the static design view of a system. 

• Use case diagram:   it shows set of use cases and actors and their relationships. Use 

case diagram address the static design view of a system. 

• Sequence diagram:  It is an interaction diagram that emphasizes the time ordering 

messages. 

• Collaboration diagram:  It emphasizes the structural organization of objects that sends 

and receives messages. 

• Activity diagram: It is a special kind of State chart diagram that shows the flow from 

activity-activity within a system. It addresses the dynamic view of system. 

Class Diagram: 

    A class diagram is graphical presentation of the static view that shows a collection 

of static model elements such as classes, types and their contents and relationships apart from 
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interfaces and collaborations also. Class diagram contains class name, class attributes, 

operations or methods. 

 

                                                      Fig1: Class Diagram 

 

Description: In this class diagram, there classes are present and they are User, Admin,Sub-

officer and Worker .User performs the following operations of create new account, login, 

change password, send , receive the information and logout.  

Sequence Diagram: 
A sequence diagram emphasizes the time ordering of messages. These are used to model the 

dynamic aspects of the system. A sequence diagram shows a set of objects and messages that 

are dispatched between those objects based on time-ordering: An object life line is the vertical 

dashed line that represents the existence of an object over a period of time. Most objects that 

appear in an interaction diagram will be in existence for the duration of the interaction, so these 

objects are all aligned on the top of the diagram, with their lifelines drawn from the top of the 

diagram to the bottom. Focus of Control is a tall, thin rectangle that shows the period of time 

during which an object is performing an action, either directly or a sub ordinate procedure. 

 

Description: In this Sequence diagram, user login to the site then he can upload problems,these 

problems are sent to the Admin Account,Admin will sent that information to the sub-officer 

,then sub officer will assign the workers to do work later the user will give response that the 

work is completed.  
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USECASE DIAGRAM: 

A use case diagram shows a set of use cases and actors and their relationships. We apply the 

use case diagram to illustrate the static use case view of a system. For dynamic aspects of 

systems, use case diagram is used to model the behavior of the system, sub-system or classes. 

Each one shows a set of use case, actors and their relationship with role names and an actor is 

the one plays an active role in the system. Typically an actor represents a role that a human, a 

hardware device, or even another system plays with a system.  

 

                                                     Fig 3: Use case diagram 

 

Description: Here in this use case diagram, the main actors are User, Admin, Sub-officer and 

Worker. User will create an account and he will login and request services and gives 

acknowledgment. Admin will see the user requests by login. Sub-officer will login sees the 

requests send by the admin. Worker will give response and acknowledgement. Here admin, 

sub-officer and worker all are interlinked with each other. 
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ACTIVITY DIAGRAM: 

An activity diagram visually presents a series of actions or flow of control in a system similar 

to a flowchart or a data flow diagram. Activity diagrams are often used in business process 

modeling. They can also describe the steps in a use case diagram. Activities modeled can be 

sequential and concurrent. 

 

                                                    Fig4:Activity Diagram 



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

12 

 

Description: In Activity Diagram all the actions performed by each actor is presented here.in 

this resident will perform the actions like post problems and give acknoweledgement, 

admin/sub=officer will checks the requests by login into their accounts and give responses and 

user will give acknoweledgement and then logout. 

 

 

4. SYSTEM IMPLEMENTATION 

 

4.1 INTRODUCTION 

Computer programming (often shortened to programming or coding) is the process of 

designing, writing, testing, debugging / troubleshooting, and maintaining the source code of 

computer programs. This source code is written in a programming language. 

4.1.1 HYPER TEXT MARKUP LANGUAGE 

Hyper Text Markup Language (HTML), the languages the World Wide Web (WWW) 

allows users to produce Web pages that include text, graphics and pointer to other Web pages 

(Hyper links). 

HTML is not a programming language but is an application of ISO Standard 8879, 

SGML (Standard Generalized Markup Language), but specialized to hypertext and adapted to 

the web. The idea behind Hypertext is that instead of reading text in rigid linear structure, we 

can easily jump from one point to another point. We can navigate through the information 

based on our interest and preference. A markup language is simply a series of elements, each 

delimited with special, characters that define how to text or other items enclosed within the 

elements should be displayed. Hyperlinks are underlined or emphasized works that load to 

other documents or some portions of the document. 

       Basic HTML Tags: 

 

<!-...->Author comments not seen by the browser 

 

<HTML>...</HTML>  - Main of the html 

 

<HEAD>...</HEAD>  -  Header for document. 
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<BODY>...</BODY>  -   Body of document. 

 

<TITLE>...</TITLE>  -  Title of the document. 

<H1>...</H1>   -            Smallest heading size. 

 

<H2>...</H2>   -  Small heading size. 

 

<H3>...</H3>   -  Medium-small heading size. 

 

<H4>...</H4>   -  Medium-big heading size. 

 

<H5>...</H5>   -  Large heading size. 

 

<H6>...</H6>   -  Largest heading size. 

 

<A>...</A>   -  Starts a hypertext link. 

 

<ADDRESS>...</ADDRESS> -  Information on author. 

 

<BLOCKQUOTE>...</BLOCKQUOTE> - Long quotes. 

 

<PRE>...</PRE>   -  Preformatted Text 

 

<FORM>...</FORM>  -  Form Block. 

 

<TEXTAREA>...</TEXTAREA> - Creates a box to enter text. 

 

<SELECT>...</SELECT> -  Creates a scrolling menu. 
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<OPTION>...</OPTION> -  Creates items to select. 

<DIR>...</DIR>   -  Director List. 

ADVANTAGES 

1. HTML is platform independent. 

2. HTML tags are not case sensitive. 

1. CSS (CASCADING STYLESHEET) 

   4.1.2 DEFINITION 

1. CSS stands for Cascading Style Sheet. 

2. CSS describes how HTML elements are to be displayed on screen, paper, or in other 

media. 

3. CSS saves a lot of work. It can control the layout of multiple web pages all at once. 

4. External style sheets are stored in CSS files. 

    

   4.1.3 HISTORY 

CSS was invited by HakonWium Lie on October 10, 1994 and maintained through a 

group of people within the W3C called the CSS Working Group. The CSS Working Group 

creates documents called specifications. When a specification has been discussed and officially 

ratified by W3C members, it becomes a recommendation.  

These ratified specifications are called recommendations because the W3C has no control over 

the actual implementation of the language. Independent companies and organizations create 

that software. 

   4.1.4 SYNTAX 

A CSS rule-set consists of a selector and a declaration block: h1 {color: blue; font-size: 

12px ;} 

The selector points to the HTML element you want to style. The declaration block contains 

one or more declarations separated by semicolons. Each declaration includes a CSS property 

name and a value, separated by a colon. A CSS declaration always ends with a semicolon, and 

declaration blocks are surrounded by curly braces. 
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P 

{ 

Color: red; 

text-align: center; 

} 

   4.1.5 CSS SELECTORS 

CSS selectors are used to "find" (or select) HTML elements based on their element 

name, id, class, attribute, and more. 

The element Selector 

The element selector selects elements based on the element name. You can select all 

<p> elements on a page like this (in this case, all <p> elements will be center-aligned, with a 

red text) 

The id Selector 

The id selector uses the id attribute of an HTML element to select a specific element. 

The id of an element should be unique within a page, so the id selector is used to select one 

unique element, to select an element with a specific id, write a hash (#) character, followed by 

the id of the element. The style rule below will be applied to the HTML element with 

id="para1": 

The class Selector 

The class selector selects elements with a specific class attribute. To select elements 

with a specific class, write a period (.) character, followed by the name of the class. In the 

example below, all HTML elements with class="center" will be red and center-aligned: 

 

.center { 

text-align: center; color: red; 

} 

ADVANTAGES 

 
1. CSS saves time − you can write CSS once and then reuse same sheet in multiple HTML 

pages. You can define a style for each HTML element and apply it to as many Web 

pages as you want. 

2. Pages load faster − If you are using CSS, you do not need to write HTML tag attributes 

every time. Just write one CSS rule of a tag and apply it to all the occurrences of that 

tag. So less code means faster download times. 
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3. Easy maintenance − To make a global change, simply change the style, and all elements 

in all the web pages will be updated automatically. 

4. Superior styles to HTML − CSS has a much wider array of attributes than HTML, so 

you can give a far better look to your HTML page in comparison to HTML attributes. 

5. Multiple Device Compatibility − Style sheets allow content to be optimized for more 

than one type of device. By using the same HTML document, different versions of a 

website can be presented for handheld devices such as PDAs and cell phones or for 

printing. 

6. Global web standards − Now HTML attributes are being deprecated and it is being 

recommended to use CSS. So it’s a good idea to start using CSS in all the HTML pages 

to make them compatible to future browsers. 

7. Offline Browsing − CSS can store web applications locally with the help of an offline 

cache. Using this, we can view offline websites. The cache also ensures faster loading 

and better overall performance of the website. 

8. Platform Independence − The Script offer consistent platform independence and can 

support latest browsers as well. 

SERVER-SIDE SCRIPTING 

Server-side scripting is a technique used in website design which involves embedding 

scripts in an HTML source code which results in a user's (client's) request to the server website 

being handled by a script running server-side before the server responds to the client's request. 

The scripts can be written in any of a number of server-side scripting languages available (see 

below). Server-side scripting differs from client-side scripting where embedded scripts, such     

as JavaScript, are run client-side in the web browser. 

Server-side scripting is usually used to provide an interface and to limit client access to 

proprietary databases or other data sources. These scripts may assemble client characteristics 

for use in customizing the response based on those characteristics, the user's requirements, 

access rights, etc. Server-side scripting also enables the website owner to reduce user access to 

the source code of server-side scripts which may be proprietary and valuable in it. The down-

side to the use of server-side scripting is that the server website computer needs to provide 

most of the computing resources before sending a page to the client computer for display via 

its web browser. 
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When  the  server  serves  data  in  a  commonly  used  manner,  for   example  according  

to   the HTTP or FTP protocols, users may have their choice of a number of client programs 

(most modern web browsers can request and receive data using both of those protocols). In the 

case of more specialized applications, programmers may write their own server, client, and 

communications protocol that can only be used with one another. 

4.1.6 WAMP TOOL 

It is a simple, lightweight Apache distribution that makes it extremely easy for 

developers to create a local web server for testing and development purposes. It is often used 

for web development and internal testing, but may also be used to serve live website. 

WAMP is a free and open source cross platform web server solution stack package developed 

by Apache friends, consisting mainly of the Apache HTTP  Server, MySql  database. Wamp 

Server automatically installs everything you need to intuitively developed Web applications 

WAMP stands for Windows (X), Apache (A), Mysql database (M), PHP (P). 

The most important part of the WAMP package is Apache. Which is used to run the web server 

within windows. By running a local Apache web server on a windows machine, a web 

developer can test web pages in a web browser without publishing them live on the internet. 

WAMP also includes MYSQL and PHP, which are two of the most common 

technologies used for creating dynamic websites. MYSQL is a high-speed database, while Php 

is a scripting language that can be used to access data from database. By installing these two 

components locally, a developer can build and test a dynamic website before publishing into a 

web server. 

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 SQLite Manager (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. 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.  

  4.5.1 DOWNLOAD OF WAMPP 

Visit the site www.wampserver.com/en and download the WAMP as follows. 

Step 1: Browse the sitewww.wampserver.org 

http://www.wampserver.com/en
http://www.wampserver.org/
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Step 2: Download WAMP file 

 

4.5.2 INSTALLATION OF WAMP 

    Extracting the software and installing the files:- 

1. Run the set up file or Double-click on setup file downloaded. 

2. You may be asked to confirm that you want to run the file - if so – Click Yes. 

Downloading XAMP: 

 

Run the installer as usual: 
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You may get warnings with installation by pressing yes: 

 

 

Begin the installation process: 
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Only need Apache, MYSQL, Php, Php My Admin for this class: 

 

 

Accept the default install folder as mentioned on the screen: 

 
It will inform you about Bitnami: 

 



                                                                                                                     CARPOOLING  FOR BETTER ENVIRONMENT 

 

21 

 

 
Start the installation process: 

 

 
Installation Completed: 
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Start apache web server: 

 
 

 

XAMP Home Page: 
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4.2 MODULE DESCRIPTION 

The CARPOOLING FOR BETTER ENVIRONMENT comprises the following major 

modules: 

➢ ADMIN: The admin sends feedback to owner and stores the details about passenger. 

➢ OWNER: Receives the feedback from admin and views the passenger’s details. 

➢ PASSENGER: Views the owner details and requests a ride. 

 

5. SYSTEM ARCHITECHTURE 

Carpooling is the sharing of car journey so that more than one person travels 

in a car and prevents the need for others to have to drive to a location 

themselves . It is an application of finding car in which drivers who are 

travelling to work alone can ask other passenger to share the ride. By this we 

can reduce the vehicles and pollution. The major functioning of this project 

includes, the person enters his destination and he receives nearby ride 

request. So that, this person sends a message that he will be coming to the 

share ride . And they will share a ride.  

5.1 DATAFLOW DIAGRAM 
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6. SYSTEM TESTING 

Testing is the process of detecting errors. Testing performs a very critical role for 

quality assurance and for ensuring the reliability of software. The results of testing are used 

later on during maintenance also. Testing is the process of trying to discover every conceivable 

fault or weakness in a work product.      

               Software testing is the process used to assess the quality of Computer Software. 

Software testing is an empirical technical investigation conducted to provide stakeholders with 

information about the quality of the product or service under test, with respect to the context in 

which it is intended to operate. This includes the process of executing a program or application 

with the intent of finding  

              Over its existence, computer software has continued to grow in complexity and size. 

Every software product has a target audience. For example, video game software has its 

audience completely different from banking software. Therefore, when an organization 

develops or otherwise invests in a software product, it presumably must assess whether the 

software product will be acceptable to its end users, its target audience, its purchasers, and 

other stakeholders. Software testing is the process of attempting to make this assessment. 

Different levels of testing that have to be conducted are 

➢ Unit Testing 

➢ Integration Testing 

➢ System Testing 

➢ Implementation & Maintenance Testing 

6.1 UNIT TESTING: 

      Unit testing focuses verification effort on the smallest unit of software i.e. the 

module. Using the detailed design and process specifications testing is done to uncover errors 

within the boundary of the module. All the modules must be successful in the unit test before 

the start of the integration testing begins. 

6.2 INTEGRATION TESTING: 

   After the unit testing we have to perform integration testing. The goal here is to see 

if modules can be integrated properly, the emphasis being on testing interfaces between 

modules. This testing activity can be considered as testing the design and hence the emphasis 

on testing module interaction. 
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  6.3 SYSTEM TESTING: 

        Here the entire software system is tested. The reference document for this process 

is the requirements document, and the goal of OS to see software meets its requirements. 

 6.4 IMPLEMENTATION AND MAINTENANCE TESTING: 

  Maintenance testing is that testing which is performed to either identify                   

equipment problems, diagnose equipment problems or to confirm that repair measures has been 

effective. It can be performed at either the system level, the equipment level, or the component 

level. 

 
 

 

ENVIRONMENT 
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SCREENSHOTS: 
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CONCLUSION 

 
The “CARPOOLING FOR BETTER ENVIRONMENT” is a web based application. In this 

application Manual work is replaced with a web based system. This web system acts as 

interface between admins and residents. If we follow this there is no scope of delays. Here we 

are creating a database to store the information about driver and passenger. This can be 

achieved by providing logins to them. 

    The technology used in this project are WAMP server,for designing and Php for connecting 

to the databases. 

 

FUTURE ENHANCEMENTS 
 

• Make the application generalized, so that every village can use it to make the Adoption 

system easier. 

• Mapping of Program outcomes can be implemented. 

  BIBLIOGRAPHY 
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PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES 

 

POs a b c D e f g h i j k l 

Project 3 2 3 3 3 2 1 2 3 3 2 3 

 

PROGRAMME OUTCOMES (POs) 

Graduate will be able to 

a) Apply the knowledge of mathematics, science and computing in the core information 

technologies. 

b) Analyze real time problems using basic engineering knowledge and develop algorithms  

c) suitable for computing environment. 

d) Design and demonstrate a system or a model that meets the desired specifications 

considering economic, environmental, and social aspects. 

e)  Apply latest technical concepts and practices in IT related fields, like user interface 

creation, information management, programming, networking and web systems. 

f) Select and use current techniques, skills, and tools necessary for computing practice and 

provide IT-based solutions for the user environment. 

g)  Provide engineering solutions to meet the local and global challenges. 

h) Recognize the importance of professional engineering skills, by inventing sustainable 

methodologies in software development useful for the society and environment. 

i) Understand   professional, ethical, legal, security, social, and economic issues and 

responsibilities 

j) Work individually or as a member with responsibility to function on multi-disciplinary 

teams. 

k) Communicate effectively in oral and writing, including documentation of hardware and 

software systems. 

l)  Keep abreast of latest trends in the computing discipline and engage in life-long learning. 

m) Understand the engineering and project management principles and apply them into their 

own enterprise or work environment for effective financial management. 
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The final IDE of Sql Server 2008. 

 

  HOW TO DEPLOY THE DATA BASE FILES  

1. Copy the database files like mdf and ldf files into C:\Program Files\Microsoft SQL 

Server\MSSQL.1\MSSQL\Data 

2. Paste the database files into specific computer C:\Program Files\Microsoft SQL 

Server\MSSQL.1\MSSQL\Data 

3. Select Sqlserver Management Studio Option in start menu 

Connect with Windows Authentication, Click on the connect button  

4. Select Sqlserver and right click and then select properties  

5. Select Sqlserver and windows authentication mode radio button and click on ok Reset the 

password eg. 1234 

6. Select status page guest and enabled radio buttons  

7. Right click on server and select disconnect and then  

8. Click on connect and select database Engine Login =”sa” password =”1234” and click on 

connect button  

9. Right click on the database and select attach  

10. Click on the Add button to attach the mdf files 

 

11. Select the relevant .mdf file and click on ok button  

Both the database files are attached just click on ok button  

12. Select the database and view its tables. 
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ABSTRACT 
 

 
                               Dynamic Proof of Storage (PoS) is a useful cryptographic primitive that enables a 

user to check the integrity of outsourced files and to efficiently update the files in a cloud server. 

Although researchers have proposed many dynamic PoS schemes in single user environments, the 

problem in multi-user environments has not been investigated sufficiently. A practical multi-user 

cloud storage system needs the secure client-side cross-user deduplication technique, which allows a 

user to skip the uploading process and obtain the ownership of the files immediately, when other 

owners of the same files have uploaded them to the cloud server. To the best of our knowledge, none 

of the existing dynamic PoSs can support this technique. In this paper, we introduce the concept of 

deduplicatable dynamic proof of storage and propose an efficient construction called DeyPoS, to 

achieve dynamic PoS and secure cross-user deduplication, simultaneously. 
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1. INTRODUCTION 

INTRODUCTION TO CLOUDCOMPUTING: 

 
 Cloud processing has become an important technology where cloud solutions suppliers 

offer computing resources to their clients (tenants) to variety their data or execute their processing 

projects. Reasoning processing can be classified into different support offer designs such as Software 

as a Service (SaaS), System as a Service (PaaS), and Facilities as a Service (IaaS). Virtualization is 

one of the key technological innovations used in the IaaS cloud infrastructures. For example, 

virtualization is used by some of the significant cloud service suppliers such as Amazon and 

Microsoft Company in the supply of cloud solutions. We will use the phrase tenant to make 

reference to cloud clients who wish to accessibility solutions from cloud suppliers. However, there 

are several problems that occur.  

 When developing security as an assistance for reasoning infrastructures, the current 

environment, the reasoning companies do not usually offer security as an assistance to their renters. 

Protection specifications for renters may differ and some renters may opt for more protection 

solutions from the reasoning company while others may opt for the baseline default protection. 
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1.1PROBLEM STATEMENT 
 

This project attempts to provide solution for multi-user environment. All existing techniques for 

cross-user deduplication on the client-side were designed for static files. Once the files are updated, 

the cloud server has to regenerate the complete authenticated structures for these files, which causes 

heavy computation cost on the server-side. Due to the problem of structure diversity and private tag 

generation, existing system cannot be extended to dynamic PoS 

 

1.2PURPOSE 

 
Dynamic Proof of Storage (PoS) is a useful cryptographic primitive that allows a user to check the 

integrity and efficiently update the files in a cloud server. There has been many solutions proposed 

for Dynamic Proof of Storage in single user environment but for multi user problems is still 

unsolvable.  A multi-user cloud storage system needs the secure client side cross user deduplication 

technique, which allows a user to stop the uploading process and gain the ownership of the files 

immediately, when other owners of the same files have uploaded them to the cloud server. 

 

1.3SCOPE 

 
The proposed system features the following achievements: 

 Cloud computing gives boundless virtualized plan of action to client as administrations over 

the entire web while concealing the stage and executing subtle elements. Distributed storage 

administration is the administration of evergreen expanding mass of information. 

 

1.4 OVERVIEW 

 
This is an Enhanced System with improvements in terms of efficiency, security, controlled access to 

the resources. This system is basically designed by using Security as a service(SaaS) component of 

the cloud computing characteristics.  
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2. SYSTEM ANALYSIS 

System Analysis is the process of analyzing a system with the potential goal of improving or 

modifying the system. Analysis is breaking down the problem into smaller elements for study and 

ultimately providing better solution. During the process of system development analysis is an 

important aspect. This involves gathering and interpreting facts, diagnosing the problem and using 

the information to recommended improvements to the system. Ultimately, the goal is to give a 

computerized solution. 

 

2.1 Existing System: 

  In most of the existing dynamic PoSs, a tag used for integrity verification is generated  

by the secret key of the uploader. Thus, other owners who have the ownership of the file but have not 

uploaded it due to the cross-user deduplication on the client-side, cannot generate a new tag when 

they update the file. In this situation, the dynamic PoSs would fail. 

 

2.2 Limitations of Existing System: 

Existing dynamic PoSs cannot be extended to the multi-user environment. All existing techniques for 

cross-user deduplications on the client-side were designed for static files. Once the files are updated, 

the cloud server has to regenerate the complete authenticated structures for these files, which causes 

heavy computation cost on the server-side. 

 

2.3 Proposed System: 

We propose and implement the first efficient construction of deduplicatable dynamic PoS called 

DeyPoS, which supports unlimited number of verification and update operations. The security of this 

construction is proved in the random oracle model, and the performance is analysed theoretically and 

experimentally. 

 

2.4 Advantages of Proposed System: 

It is an efficient authenticated structure. It is the first practical deduplicatable dynamic PoS scheme 

called DeyPoS. The theoretical and experimental results show that our DeyPoS implementation is 

efficient, performs better especially when the file size and the number of the challenged blocks are 

large. 
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2.5 LITERATURE SURVEY: 

 

  A Secure and Dynamic Multi-Keyword Ranked Search Scheme over Encrypted 

Cloud Data 

AUTHORS:  Z. Xia, X. Wang, X. Sun, and Q. Wang 

 
Due to the increasing popularity of cloud computing, more and more data owners are motivated to 

outsource their data to cloud servers for great convenience and reduced cost in data management. 

However, sensitive data should be encrypted before outsourcing for privacy requirements, which 

obsoletes data utilization like keyword-based document retrieval. In this paper, we present a secure 

multi-keyword ranked search scheme over encrypted cloud data, which simultaneously supports 

dynamic update operations like deletion and insertion of documents. Specifically, the vector space 

model and the widely-used TF x IDF model are combined in the index construction and query 

generation. We construct a special tree-based index structure and propose a “Greedy Depth-first 

Search” algorithm to provide efficient multi-keyword ranked search. The secure kNN algorithm is 

utilized to encrypt the index and query vectors, and meanwhile ensure accurate relevance score 

calculation between encrypted index and query vectors. In order to resist statistical attacks, phantom 

terms are added to the index vector for blinding search results. Due to the use of our special tree-

based index structure, the proposed scheme can achieve sub-linear search time and deal with the 

deletion and insertion of documents flexibly. Extensive experiments are conducted to demonstrate 

the efficiency of the proposed scheme. 

 

2.6 FEASIBILITY STUDY: 

 
The Feasibility of the project is analyzed in this phase and is put forth with a general plan for the 

project and some cost estimates. During system analysis the feasibility study of the project is to be 

carried out. This is ensuring that the proposed system is not a burden to users. For feasibility 

analysis, some understanding of the major requirements for the system is essential. Three 

considerations involved in the feasibility analysis are 

▪ Economic Feasibility 

▪ Technical Feasibility 

▪ Social Feasibility 
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Economic Feasibility: 

This study is carried out to check the economic impact that system will have on the users. The 

amount of fund that the company can pour into the research and development of the system is 

limited. The expenditures must be justified. Thus, the developed system as well within the budget 

and this was achieved because most of the technologies used are freely available.   

 

Technical Feasibility: 

This assessment is based on an outline design of system requirements. This model replaces lot of 

paper work and it can be used very efficiently as it is having a friendly user interface. Loss of data 

can also be reduced in this model whereas the loss of data is more in the work done on paper. 

 

Social Feasibility: 

The aspect of this study is to check the level of acceptance of the system by the user. This includes 

the process of training the user to use the system efficiently. The user must not feel threatened by the 

system, instead must accept it as a necessity. The level of acceptance by the users solely depends on 

the methods that are employed to educate the user about the system and make him familiar with it, as 

he is the final user of the system.   

 

2.7 SYSTEM REQUIREMENTS SPECIFICATION: 

 

SOFTWARE REQUIREMENTS: 

 Operating system            - Windows 7 or above. 

 Programming Language  - Java 

 Front end                         - HTML, CSS. 

 Back end       - JSP 

 Database                          - MYSQL 

 Web Server       -Apache Tomcat   

 IDE                                  - NetBeans IDE 8.1 

HARDWARE REQUIREMENTS (Minimum): 

 Processor                         - Intel i3 

 RAM       - 4GB 

 Hard Disk                 - 1TB 
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3. SYSTEM DESIGN 

 
System design is the process of defining the architecture, components, modules, interfaces, and data 

for a system to satisfy specified requirements. 

 

 UML DIAGRAMS: 

  The unified modeling language allows the software engineer to express an analysis model 

using the modeling notation that is governed by a set of syntactic semantic and pragmatic rules. 

A UML system is represented using five different views that describe the system from distinctly 

different perspective. Each view is defined by a set of diagrams, which is as follows. 

User Model View: 

i. This view represents the system from the users perspective. 

ii. The analysis representation describes a usage scenario from the end-users perspective. 

Structural model view: 

• In this model, the data and functionality are arrived from inside the system. 

• This model view models the static structures. 
 

Behavioral Model View: 

It represents the dynamic of behavioral as parts of the system, depicting the interactions     

of collection between various structural elements described in the user model and structural 

model view. 

Implementation Model View: 

Inthese the structural and behavioral aspects of the system are represented and built. 

Environmental Model View: 

In this, the structural and behavioral aspects of the environment in which the system is to be 

implemented are represented. 

UML is specifically constructed through two different domains they are 

• UML Analysis modeling, which focuses on the user model and structural model views of 

the system. 

• UML design modeling, which focuses on the behavioral modeling, implementation 

modeling and environmental model views. 
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Use case Diagrams represent the functionality of the system from a user’s point of view. Use 

cases are used during requirements elicitation and analysis to represent the functionality of the 

system. Use cases focus on the behavior of the system from external point of view.  

Actors are external entities that interact with the system. Examples of actors include users like 

administrator, bank customer …etc., or another system like central database. 

• Class diagram:  A class diagram consists of classes, interfaces collaboration’s and their 

relationships. Class diagram address the static design view of a system. 

• Object diagram: It shows set of objects and their relationships. It represents static 

instances found in class. These diagrams address the static design view of a system. 

• Use case diagram: It shows set of use cases and actors and their relationships. Use case 

diagram address the static design view of a system. 

• Sequence diagram: It is an interaction diagram that emphasizes the time ordering 

messages. 

• Collaboration diagram:  It emphasizes the structural organization of objects that sends and 

receives messages. 

• Activity diagram: It is a special kind of State chart diagram that shows the flow from 

activity-activity within a system. It addresses the dynamic view of system. 

GOALS OF UML: 
 

The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modelling language so that they can develop 

and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modelling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, patterns and 

components. Integrate best practices.  
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3.1 DATABASE DESIGN: 
   

  The Database is created in the MySQL with database name ‘DeyPoS’ and consists of 

the following tables in it. 

 

 Downloads table:  

 

 
 

Fig: Data present in the downloads table. 

 File Storage table: 

 

 
 

Fig: Data present in the File storage table. 

 File View table: 

 

 
 

Fig: Data present in the File view table. 

 

 Register table: 

 

 
Fig: Data present in the Register table. 
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3.2 UML DIAGRAMS: 

 

CLASS DIAGRAM: 

 
In software engineering, class diagram is a static structure diagram that describes the structure of a 

system by showing the system’s classes, their attributes, operations and the relationships among the 

classes.  

 
USER

REGISTRATION
REQUEST SECRET KEY
DOWNLOAD

REGISTRATION()
DOWNLOAD()

DATA OWNER

LOGIN
UPLOAD
DUPLICATION
SECRET KEY

UPLOAD()
DUPLICATION()

CLOUD

STORE FILE
STORE BLOCKS
SECRET KEY
DUPLICATION

FILE()
BLOCKS()
FIND DUPLICATE()

 

 
Fig: Class diagram 

USE CASE DIAGRAM: 

 
Use case diagram is a type of behavioral diagram defined by and created from use case analysis. The 

main purpose of a use case diagram is to show what system functions are performed for which actor. 

Roles of the actors in the system can be depicted. 

                      

USER DATA OWNER

CLOUD

REGISTRATION

LOGIN

UPLOAD

SECRET KEY

DOWNLOAD

DEDUPLICATION

LOGOUT

 
 

                                                                 Fig: Use case diagram   
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SEQUENCE DIAGRAM: 
A sequence diagram in 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. 

 

User Data Owner

cloud

Registration

Login

Login

File Upload

Request Share

Activation

Download

Deduplication

 
 

Fig: Sequence diagram 

 

ACTIVITY DIAGRAM: 

 
Activity diagrams are graphical representations of workflows of stepwise activities and actions with 

support for choice, iteration and concurrency. In the unified modelling language, activity diagrams 

can be used to describe the business and operational step-by-step workflows of components in a 

system. An activity diagram shows the overall flow of control. 

REGISTRATION

LOGIN

FILE/ BLOCK UPLOAD

DUPLICATION

ACCESS DENIED

UPLOADED IN CLOUD

DOWNLOAD file/block

 
                                                    Fig: Activity diagram  
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4. SYSTEM IMPLEMENTATION 

 

4.1 SOFTWARE IMPLEMENTATION: 

 

4.1.1 HYPER TEXT MARKUP LANGUAGE: 

 
Hyper Text Mark Up Language (HTML),the languages the World Wide Web(WWW) allows users 

to produce Web pages that include text, graphics and pointer to other Web pages(Hyperlinks). 

HTML is not a programming language but is an application of ISO Standard 8879, SGML (Standard 

Generalized Markup Language), but specialized to hypertext and adapted to the web. The idea 

behind Hypertext is that instead of reading text in rigid linear structure, we can easily jump from one 

point to another point. We can navigate through the information based on our interest and preference. 

A markup language is simply a series of elements, each delimited with special, characters that define 

how to text or other items enclosed within the elements should be displayed. Hyperlinks are 

underlined or emphasized works that load to other documents or some portions of the document. 

 

Basic HTML Tags: 

 
<! -...->- Author comments not seen by the browser. 

<HTML>...</HTML> - Always start and end your page using this tag. 

<HEAD>...</HEAD> - Header for document. 

<BODY>...</BODY> - Body of document. 

<TITLE>...</TITLE> - Title of the document. 

<H1>...</H1> - Smallest heading size. 

<H2>...</H2> - Small heading size. 

<H3>...</H3> - Medium-small heading size. 

<H4>...</H4> - Medium-big heading size. 

<H5>...</H5> - Large heading size. 

<H6>...</H6> - Largest heading size. 

<A>...</A> - Starts a hypertext link. 

<ADDRESS>...</ADDRESS> - Information on author. 

 

BLOCKQUOTE>...</BLOCKQUOTE> - Long quotes. 

<PRE>...</PRE> - Preformatted Text. 
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<FORM>...</FORM> - Form Block. 

<TEXTAREA>...</TEXTAREA> - Creates a box to enter text. 

<SELECT>...</SELECT> - Creates a scrolling menu. 

<OPTION>...</OPTION> - Creates items to select. 

<DIR>...</DIR>- Directory list. 

ADVANTAGES: 

HTML is platform independent 

HTML tags are not case sensitive 

4.1.2 CSS (CASCADING STYLE SHEET) 

DEFINITION: 

• CSS stands for Cascading Style Sheet. 

• CSS describes how HTML elements are to be displayed on screen, paper, or in other media. 

• CSS saves a lot of work. It can control the layout of multiple web pages all at once. 

• External style sheets are stored in CSS files. 

SYNTAX 

A CSS rule-set consists of a selector and a declaration block: 

h1 {color: blue; font-size: 12px ;} 

The selector points to the HTML element you want to style. The declaration block contains one or 

more declarations separated by semicolons. Each declaration includes a CSS property name and a 

value, separated by a colon. A CSS declaration always ends with a semicolon, and declaration blocks 

are surrounded by curly braces. 

P  

{ 

    Color: red; 
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    text-align: center; 

} 

CSS SELECTORS 

CSS selectors are used to "find" (or select) HTML elements based on their element name, id, class, 

attribute, and more. 

The element selector selects elements based on the element name. You can select all <p> elements 

on a page like this (in this case, all <p> elements will be center-aligned, with a red text color): 

The id selector uses the id attribute of an HTML element to select a specific element. The id of an 

element should be unique within a page, so the id selector is used to select one unique element, to 

select an element with a specific id, write a hash (#) character, followed by the id of the element. The 

style rule below will be applied to the HTML element with id="para1": 

The class selector selects elements with a specific class attribute. To select elements with a specific 

class, write a period (.) character, followed by the name of the class. In the example below, all 

HTML elements with class="center" will be red and center-aligned: 

.center { 

   text-align: center; 

   color: red; 

} 

ADVANTAGES: 

• CSS saves time − you can write CSS once and then reuse same sheet in multiple HTML 

pages. You can define a style for each HTML element and apply it to as many Web pages as 

you want. 

• Pages load faster − If you are using CSS, you do not need to write HTML tag attributes 

every time. Just write one CSS rule of a tag and apply it to all the occurrences of that tag. 

So, less code means faster download times. 

 



                        DeyPoS: Deduplicatable Dynamic Proof of Storage for Multi-User Environments  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              20 

 

4.1.3 CLIENT-SIDE SCRIPTING: 

 

JAVASCRIPT: 

 
JavaScript is a lightweight, interpreted, object-oriented language with first class functions and is best 

known as the scripting language for Web pages, but it's used in many non- browser environments as 

well. 

It is a prototype-based multi-paradigm scripting language that is dynamic, and supports object-

oriented, imperative, and functional programming styles. JavaScript is free, open-source software 

licensed under the GNU License. 

JavaScript can be used to control web pages on the client side of the browser, server-side programs, 

and even mobile applications. 

 

JSP: 

• Java Server Pages (JSP) is a server-side programming technology that enables the creation of 

dynamic, platform-independent method for building Web-based applications. JSP have 

access to the entire family of Java APIs, including the JDBC API to access enterprise 

databases. This example will teach you how to use Java Server Pages to develop your web 

applications in simple and easy steps. 

<html> 

<head><title>Hello World</title></head> 

<body> 

      Hello World!<br/> 

<% 

out.println("Your IP address is "+request.getRemoteAddr()); 

 %> 

</body> 

</html> 
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4.1.4 SERVER-SIDE SCRIPTING: 

 
Server-side scripting is a technique used in website design which involves embedding scripts in an 

HTML source code which results in a user's (client's) request to the server website being handled by 

a script running server-side before the server responds to the client's request. 

The scripts can be written in any of a number of server-side scripting languages available. Server-

side scripting differs from client-side scripting where embedded scripts, such as JavaScript, are run 

client-side in the web browser. 

Server-side scripting is usually used to provide an interface and to limit client access to proprietary 

databases or other data sources. These scripts may assemble client characteristics for use in 

customizing the response based on those characteristics, the user's requirements, access rights, etc. 

Server-side scripting also enables the website owner to reduce user access to the source code of 

server-side scripts which may be proprietary and valuable in itself. The down-side to the use of 

server-side scripting is that the server website computer needs to provide most of the computing 

resources before sending a page to the client computer for display via its web browser. 

 

4.1.5 MY SQL: 

 

Definition: 

MySQL is an open-source relational database management system (RDBMS). The MYSQL 

development project has made its source code available under the terms of GNU (General Public 

License). MYSQL was owned and sponsored by a single for-profit firm the Swedish company 

MYSQL AD, now owned by ORACLE Corporation. MYSQL is written in C and C++.Its SQL 

parser is written in yacc,but it uses a homebrewed lexical analyzer and works on many system 

platforms. 

 

Advantages: 

It's easy to use, inexpensive and MySQL includes solid data security layers that protect sensitive data 

from intruders. Rights can be set to allow some or all privileges to individuals. Passwords are 

encrypted. 
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4.2 MODULES DESCRIPTION: 

        1. System Construction: 

• In the first module we develop the System Construction module, to evaluate and implement a 

deduplicatable dynamic proof of storage and propose an efficient construction called DeyPoS.  

• For this purpose, we develop User and Cloud entities. In User entity, a user can upload a new File, 

update uploaded File blocks and a user can deduplicate other users File by using deduplicatable 

dynamic proof of storage. 

• Our system model considers two types of entities: the cloud server and users. For each file, 

original user is the user who uploaded the file to the cloud server, while subsequent user is 

the user who proved the ownership of the file but did not actually upload the file to the cloud 

server. 

2.Block Generation 

• In this module, we develop the Block Generation process. In the update phase, users 

may modify, insert, or delete some blocks of the files. Then, they update the 

corresponding parts of the encoded files and the authenticated structures in the cloud 

server, even the original files were not uploaded by themselves. Note that, users can 

update the files only if they have the ownerships of the files, which means that the users 

should upload the files in the upload phase or pass the verification in the Deduplication 

phase. 

• Though we can create n-blocks in this module, we split the files into 3 Blocks. The Blocks 

for files are divided equally accordingly and then the blocks are uploaded in the Cloud 

Server too. 

3.Deduplicatable Dynamic POS: 

• In this module we focus on a Deduplicatable Dynamic PoS scheme in multiuser 

environments. Deduplicatable DynamicProof of Storage is used to deduplicate the other 

users file with proper authentication but without uploading the same file. 

• Deduplicatable Dynamic Proof of Storage (deduplicatable dynamic PoS), which solves 

the structure diversity and private tag generation challenges. 
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5. SYSTEM ARCHITECTURE 

 
5.1 Data Flow Diagram: 

 
1. The DFD is also called bubble chart. It is a simple Graphical formalism that can be used to 

represent a system in terms of input data to the system, various processing carried out on this data, 

and the output data is generated by the system. 

 

2. The DFD is one of the most important modelling tools. It is used to model system components. 

These components are the system process, the data used by the process, anexternal entity that 

interacts with the system and the information flows in the system. 

 

3. DFD shows how the information moves through the system and how it is modified by a series of 

transformations. It is a graphical technique that depicts information flow and the transformations that 

are applied as data moves from input to input. 

 

4. DFD may be used to represent a system at any level of abstraction. It may be partitioned into 

levels that represent increasing information flow and functional detail. 

 

 
 

Fig: Data Flow Diagram(DFD) of Secure VM. 
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6. SYSTEM TESTING 

Software Testing: 

Software testing is the process of evaluation a software item to detect differences between given 

input and expected output. It is also to assess the features of a software item. Testing assesses the 

quality of the product. Software testing is a process that should be done during the development 

process. In other words, software testing is a verification and validation process. 

Verification: 

Verification is the process to make sure the product satisfies the conditions imposed at the start of the 

development phase. In other words, to make sure the product behaves the way we want it to. 

Validation: 

Validation is the process to make sure the user satisfies the specified requirements at the end of the 

development phase. In other words, to make sure the system is built as per user requirements. 

Basics of software testing: 

There are two basics of software testing: black box testing and white box testing. 

Black box Testing: 

Black box testing is a testing technique that ignores the internal mechanism of the system and 

focuses on the output generated against any input and execution of the system. It is also called 

functional testing. 

White box Testing: 

White box testing is a testing technique that takes into account the internal mechanism of a system. It 

is also called structural testing and glass box testing.Black box testing is often used for validation 

and white box testing is often used for verification.  
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6.1 Types of testing: 

There are many types of testing like 

▪ Unit Testing 

▪ Integration Testing 

▪ Functional Testing 

▪ System Testing 

▪ Acceptance Testing 

▪ Regression Testing 

▪ Beta Testing   

Unit Testing: 

Unit testing is the testing of an individual unit or group of related units. It falls under the class of 

white box testing. It is often done by the programmer to test that the unit he/she has implemented is 

producing expected output against given input. 

Integration Testing: 

Integration testing is testing in which a group of components are combined to produce output. Also, 

the interaction between software and hardware is tested in integration testing if software and 

hardware components have any relation. It may fall under both white box testing and black box 

testing.  

Functional Testing: 

Functional testing is the testing to ensure that the specified functionality required in the system 

requirements works. It falls under the class of black box testing. 

System Testing: 

System testing is the testing to ensure that by putting the software in different environments (e.g., 

Operating Systems) it still works. System testing is done with full system implementation and 

environment. It falls under the class of black box testing.  

 

 



                        DeyPoS: Deduplicatable Dynamic Proof of Storage for Multi-User Environments  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              26 

 

Acceptance Testing: 

Acceptance testing is often done by the customer to ensure that the delivered product meets the 

requirements and works as the customer expected. It falls under the class of black box testing. 

Regression Testing: 

Regression testing is the testing after modification of a system, component, or a group of related 

units to ensure that the modification is working correctly and is not damaging or imposing other 

modules to produce unexpected results. It falls under the class of black box testing. 

Beta Testing: 

Beta testing is the testing which is done by end users, a team outside development, or publicly 

releasing full pre-version of the product which is known as beta version. The aim of beta testing is to 

cover unexpected errors. It falls under the class of black box testing. 

 
SCREENSHOTS: 
 

Login page: 

1. User Login 
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2. Cloud Login. 

 

 

Registration page: 
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User Management: 

 

 

 

Upload file to cloud: 
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FileDetails: 
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CONCLUSION 

 
We proposed the comprehensive requirements in multi-user cloud storage systems and introduced 

the model of deduplicatable dynamic PoS. we proposed the first practical deduplicatable dynamic 

PoS scheme called DeyPoS and proved its security in the random oracle model. The theoretical and 

experimental results show that our DeyPoS implementation is efficient, especially when the file size 

and the number of the challenged blocks are large. 
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FUTURE ENHANCEMENT 

This project can be also extended to private cloud like amazon web services, paid services           

etc.., Our carry out reveals a number of interesting rules for upcoming research. We prove the 

Security of our construction and the theoretical analysis and experimental results show that our 

construction is efficient in practice.    
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APPENDIX 

 

4.3.6Installation of NetBeans IDE on Windows: 

 
NetBeans IDE is suitable for commercial grade Java applications development including GUI, 

enterprise and web applications. NetBeans comes with Java web server: Apache Tomcat and 

Glassfish and you can even add other Java based web server. This is comparable to Java Studio that 

Sun wants to dump. 

 

 1.      As usual, go to Netbeans.org to download the latest version of NetBeans. We downloaded the 

full version that is the full bundled 'package'. 

 
You can add or remove packs later using the IDE's Plugin Manager (Tools > Plugins). 

 
2.      Double click the Windows exe self-extracting file. 

 

 
 

3.      The NetBeans IDE installer will be launched. 

 

 
 

 

 4.      Then the NetBeans IDE installer wizard welcome page displayed. A list of default packs and 

runtimes shown in this welcome page. Click the Customize button. 
 

 

http://www.regdeveloper.co.uk/2007/12/17/sun_kills_own_java_tools/
http://www.regdeveloper.co.uk/2007/12/20/netbeans_sun_killed_java_tools/
http://www.netbeans.org/
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 5.      In our case, se select all packs and runtimes. Click OK. 

 

 
  
6.      Accept the License Agreement and click Next. 
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 7.      Choose the installation path. Click Browse if you want to change. The Java JDK properly set 

to the desired path for this machine. In our case we just accept the given path. Click Next. 

 

 
 

 8. Next, set the Apache Tomcat installation path. We just accept the given path. Change accordingly 

if you want to change by clicking the Browse button. Click Next. 

 

 
  
9. Next is the NetBeans IDE installation summary. If you want to change the previously selected 

settings, click Back otherwise click Install. 
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 10. The installation begins. Wait and relax. 

 

 
 

 11. The installation completed successfully as shown in the following Figure. Click Finish. 
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How to run the project: 

1. Open the NetBeans IDE and load the project. 

2. Create a database ‘vmc’ in the Mysql. 

3. Load the sql file and tables will be created. 

4. Run the project. 
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PROGRAMMEOUTCOMES (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. 

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.  

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 

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart apps based software solutions to the real world 

problems. 
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PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

✓  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 
 

Today in most colleges and universities attendance is done manually or by bio- metric means which takes a considerable 

amount of time or require a large number of resources. The pen and paper based attendance system requires a large 
amount of human effort and hence resulting in manual errors. Whereas the biometric system requires a large amount of 

capital cost and the considerable amount of operational cost. We propose a Real time attendance management system 

which uses facial recognition base authentication methods to reduce the nuisance of pen and paper based attendance 
system, proxies, and the high maintenance cost of the biometrics. 
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INTRODUCTION 

 
Nowadays Attendance is considered as an important factor for both the student as well as 

 

the teacher of an educational organization. With the advancement of the deep learning technology 

the machine automatically detects the attendance performance of the students and maintains a 

record of those collected data. 

In general, the attendance system of the student can be maintained in two different forms namely, 

1.Manual Attendance System(MAS) 

1. Automated Attendance System(AAS). 

 
Manual Student Attendance Management system is a process where a teacher concerned with the 

particular subject need to call the students name and mark the attendance manually. Manual attendance 

may be considered as a time-consuming process or sometimes it happens for the teacher to miss someone 

or students may answer multiple times on the absence of their friends. 

 
So, the problem arises when we think about the traditional process of taking attendance in the 

classroom. To solve all these issues we go with Automatic Attendance System(AAS). 

 
Automated Attendance System (AAS) is a process to automatically estimate the presence or 

the absence of the student in the classroom by using face recognition technology. It is also 

possible to recognize whether the student is sleeping or awake during the lecture and it can also 

be implemented in the exam sessions to ensure the presence of the student. The presence of the 

students can be determined by capturing their faces on to a camera streaming service, so it 

becomes highly reliable for the machine to understand the presence of all the students in the 

classroom. The two common Human Face Recognition techniques are, 

 

1 .Feature-based approach 

 
2 .Brightness-based approaches. 

 
The Feature-based approach also known as local face recognition system, used in pointing the 

key features of the face like eyes, ears, nose, mouth, edges, etc., whereas the brightness-based 

approach also termed as the global face recognition system, used in recognizing all the parts of 

the image. 
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Problem statement 
 

Traditional student attendance marking technique is often facing a lot of trouble. The face 

recognition student attendance system emphasizes its simplicity by eliminating classical student 

attendance marking technique such as calling student names or checking respective identification 

cards. 

 

There are not only disturbing the teaching process but also causes distraction for students during 

exam sessions. Apart from calling names, attendance sheet is passed around the  classroom 

during the lecture sessions. The lecture class especially the class with a large number of students 

might find it difficult to have the attendance sheet being passed around the class. 

 

Purpose 
 

Real time attendance management system is proposed in order to replace the manual signing of 

the presence of students which are burdensome and causes students get distracted in order to sign 

for their attendance. Furthermore ,the Real time attendance management system to recognize the 

faces for the making the attendance in class rooms and also exam sessions so to overcome the 

problem of fraudulent approach and lecturers does not have to count the number of students 

several times to ensure the presence of the students. 

 

Scope 
 

This project performs well in the area of face detection and recognition but there is a room to 

improve the algorithm performance incase of large number of students and also incase of faces 

captured in a dark environment, so proposed system can be extended in the future to cover this 

aspect. The efficiency of the algorithm also can be increased further so there is also a room for 

future work in this area. The proposed system can be enhanced further in  terms of achieving 

more efficiency by ease of analysis of patterns in the data. 

 

Overview 
 

The main goal and objective of this automated attendance system of face detection and 

recognition is to present face recognition in real time environment for educational institutes or an 

organization to see and mark the attendance of their students and employees on a daily basis to 

keep track of their presence. The system will mark and record the attendance in any 

environment. This system is purely automated and user can capture images from mobile and 

accordingly attendance will be marked, improving the accuracy to great extent and finally the 

attendance report will be generated. 
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The objective to Real time attendance management system. Expected achievements in order to 

fulfill the objectives are: 

 

 To detect the face segment from the video frame. 
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 To extract the useful features from the face detected. 

 To classify the features in order to recognize the face detected. 
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2.SYSTEM ANALYSIS 

 

System Analysis is the process of analyzing a system with the potential goal of improving 

or modifying the system. Analysis is breaking down the problem into smaller elements for 

study and ultimately providing better solution. During the process of system development 

analysis is an important aspect. This involves gathering and interpreting facts, diagnosing 

the problem and using the information to recommended improvements to the system. 

Ultimately, the goal is to give a computerized solution. 

 

EXISTING RECOGNITION SYSTEMS: 

 

There are several types of attendance recognition systems 

 

1. Traditional method 

 

2. Fingerprint Based recognition system: 

 

3. RFID(Radio Frequency Identification) 

 

4. Iris Based Recognition System: 

 

5. Face Based Recognition System :etc… 

 

PROBLEMS WITH EXISTING RECOGNITION SYSTEMS 
 

1. Traditional method 

 

Traditional student attendance marking technique is often facing a lot of trouble. The 

face recognition student attendance system emphasizes its simplicity by eliminating 

classical student attendance marking technique such as calling student names or 

checking respective identification cards. There are not only disturbing the teaching 

process but also causes distraction for students during exam sessions. Apart from 

calling names, attendance sheet is passed around the classroom during the lecture 

sessions. The lecture class especially the class with a large number of students might 

find it difficult to have the attendance sheet being passed around the class. 



2. Fingerprint Based Recognition System: 

 

In the Fingerprint based existing attendance system, a portable fingerprint device need 

to be configured with the students fingerprint earlier. Later either during the lecture 

hours or before, the student needs to record the fingerprint on the configured device to 

ensure their attendance for the day. The problem with this approach is that during the 

lecture time it may distract the attention of the students 

 
3. RFID(Radio Frequency Identification) Based Recognition System: 

 

In the RFID based existing system, the student needs to carry a Radio Frequency 

Identity Card with them and place the ID on the card reader to record their presence for 

the day. The system is capable of to connect to RS232 and record the attendance to the 

saved database. There are possibilities for the fraudulent access may occur. Some are 

students may make use of other students ID to ensure their presence when the particular 

student is absent or they even try to misuse it sometimes. 

 

4. Iris Based Recognition System: 

In the Iris based student attendance system, the student needs to stand in front of a 

camera, so that the camera will scan the Iris of the student. The scanned iris is matched 

with data of student stored in the database and the attendance on their presence needs 

be updated. This reduces the paper and pen workload of the faculty member of the 

institute. This also reduces the chances of proxies in the class, and helps in maintaining 

the student records safe. It is  a wireless biometric technique that  solves  the  problem 

of spurious attendance and the trouble of laying the corresponding network. 

 

5. Face Based Recognition System: 

 

The facial recognition technology can be used in recording the attendance through a 

high-resolution digital camera that detects and recognizes the faces of the students and 

the machine compares the recognized face with students’ face images stored in the 

database. Once the face of the student is matched with the stored image, then the 

attendance is marked in attendance database for further calculation. If the captured 

image doesn't match with the students' face present in the database then this image is 

stored as a new image onto the database. In this system, there are possibilities for the 

camera to not to capture the image properly or it may miss some of the students from 
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capturing. 
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PROPOSED SYSTEM 

 

The task of the proposed system is to capture the face of each student and to store it in 

the database for their attendance. The face of the student needs to be captured in such a 

manner that all the feature of the students' face needs to be detected, even the seating 

and the posture of the student need to be recognized. There is no need for the teacher to 

manually take attendance in the class because the system records a video and through 

further processing steps the face is being recognized and the attendance database is 

updated. 

 

Advantages of proposed system 

 
1. The work of adm•inistration department to enter the attendance is reduced and also 
stationary cost so every institute or organization will opt for both, time and money 
saving purpose. 

 
2. Many companies•like the fact that these video based systems are automated. They 
need not worry about having extra task force, to monitor the attendance system. 

 
3. This system is cos•tefficient, no extra hardware required just a webcam itself. Hence 
it is easily deployable. 

 

4. Easy maintainability as the system only requires a webcam (for detection) a 

permanent database (for storage). 

 

5. It is a secure system as database can be protected record modification is prevented. 

 

6. There is no scope for forgery/proxy of another individual. 

 

7. It saves a lot of time as no manual work is involved in attendance management 

system 

 

Literature survey 

This system automatically detects the student performance and maintains the student's 

records like attendance and their feedback on the subjects like Science, English, etc. 

Therefore the attendance of the student can be made available by recognizing the face. 

On recognizing, the attendance details and details about the marks of the student is 

obtained as feedback. 

 

Automated Attendance System Using Face Recognition: 

 

Automated Attendance System using Face Recognition proposes that the system is 

based on face detection and recognition algorithms, which is used to automatically 
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detects 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 detect 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 saves the time and also helps to monitor the students. 

 
Student Attendance System Using Iris Detection: 

 

In this proposed system the student is requested to stand in front of the camera to detect 

and recognize the iris, for the system to mark attendance for the student. Some 

algorithms like Gray Scale Conversion, Six Segment Rectangular Filter, Skin Pixel 

Detection is being used to detect the iris. It helps in preventing the proxy issues and it 

maintains the attendance of the student in an effective manner, but in one of the time- 

consuming process for a student or a staff to wait until the completion of the previous 

members. 

 
Face Recognition-based Lecture Attendance System: 

 
This paper 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 image 

 

FEASIBILITY STUDY 

A feasibility study is a preliminary study undertaken to determine and document a 

project’s viability. The term feasibility study is also used to refer to the resulting 

document. These results of this study are used to make a decision whether to proceed 

with the project. It is an analysis of possible alternative solutions. It, for example, can 

decide whether an order processing be carried out by a new system more efficiently 

than the previous one. 

 

ECONOMIC FEASIBILITY 
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Economic analysis is most frequently used for evaluation of the effectiveness of the 

system. More commonly known as cost/benefit analysis the procedure is to determine 

the benefit and saving that are expected from a system and compare them with costs, 

decisions is made to design and implement the system. This is an important input to the 

management because very often the top management does not like to get confounded 

by the various technicalities that bound to be associated with a project of this kind. 

 

TECHNICAL FEASIBILITY 

 

Technical feasibility centers on the existing manual system of the test management 

process and to what extent it can support the system. According to feasibility analysis 

procedure the technical feasibility of the system is analyzed and the technical 

requirements such as software facilities, procedure, inputs are identified. It is also one 

of the important phases of the system development activities. 

 
BEHAVIORAL FEASIBILITY 

 

People are inherently resistant to change and computer has been known to facilitate 

changes. An estimate should be made of how strong the user is likely to move towards 

the development of computerized system. 

 

System requirements specification 

 

Software requirement specification is the basic step to develop a software development 

procedure. The SRS mean that translating the client ideas into a formal document. 

Before document, before moving in depth into design. Thus the output of the phase is a 

set of formally specified requirements, which hopefully are complete and consistence 

while input has none of these properties. The requirement specification phase 

terminates with production of the validation software requirement specification 

document. 



9 
 

SOFTWARE REQUIREMENTS (minimum) 

Front end :Microsoft Visual Studio 2019(Xamarian forms) 

Back end  : SQL Server 2008 

 

Operating system : Windows 7/8/10 

Browsers : IE/Firefox/Chrome 
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HARDWARE REQUIREMENTS (minimum) 

 

Processor : Intel Core i3/i5/i7 

 

RAM :   2GB 

 

Hard Disk :   1TB 
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3. SYSTEM DESIGN 
 

Once software requirements have been analyzed and specified, software design as the 

first of three technical activities design, code generation and test-that are require to 

build and software. Various stages in design are 

 

 Conceptual design. 

 Database design. 

 Functional design 

 
Conceptual design: 

 

The conceptual structure of a database is called schema. Schema shows the kind of data 

that exists in a database and how these are logically related to each other. A schema can 

be regarded as a blueprint that portrays, both, kind of data used in building a database 

and logical relationship, and must correctly represent their inter -relationships. Schema 

is frequently depicted pictorially via, Data Flow diagram etc. 

 

A database management system (DBMS) is computer software designed for the 

purpose of managing databases, a large set of structured data, and run operations on the 

data requested by numerous users. Typical examples of DBMSs include Oracle, DB2, 

Microsoft Access, Microsoft SQL Server, Firebird, PostgreSQL, MySQL, SQLite, 

FileMaker and Sybase Adaptive Server Enterprise. DBMSs are typically used by 

Database administrators in the creation of Database systems. Typical examples of 

DBMS use include accounting, human resources and customer support systems. 

 

Originally found only in large companies with the computer hardware needed to 

support large data sets, DBMSs have more recently emerged as a fairly standard part of 

any company back office. 
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UML DIAGRAMS 

 

The unified modeling language allows the software engineer to express an analysis 

model using the modeling notation that is governed by a set of syntactic semantic and 

pragmatic rules. 

 

A UML system is represented using five different views that describe the system from 

distinctly different perspective. Each view is defined by a set of diagram, which is as 

follows. 

 

User Model View 

 

This view represents the system from the users perspective. The analysis representation 

describes a usage scenario from the end-users perspective. 

 

Structural model view 

 

In this model, the data and functionality are arrived from inside the system. This model 

view models the static structures. 

 
Behavioral Model View 

 

It represents the dynamic of behavioral as parts of the system, depicting the 

interactions of collection between various structural elements described in the user 
model and structural model view. 

 

Implementation Model View 
 

In this the structural and behavioral aspects of the system are represented and built. 

 
Environmental Model View 

 

In this, the structural and behavioral aspects of the environment in which the system is 

to be implemented are represented. 

 

UML is specifically constructed through two different domains they are 

 
UML Analysis modeling, this focuses on the user model and structural model views of 

the system. 

 

UML design modeling, which focuses on the behavioral modeling, implementation 

modeling and environmental model views. 

 

Use case Diagrams represent the functionality of the system from a user’s point of 

view. Use cases are used during requirements elicitation and analysis to represent the 

functionality of the system. Use cases focus on the behavior of the system from 

external point of view. 
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Actors are external entities that interact with the system. Examples of actors include 

users like administrator, bank customer …etc., or another system like central database. 

 

Class diagram: A class diagram consists of classes, interfaces collaboration’s and 

their relationships. Class diagram address the static design view of a system. 

 

Object diagram: It shows set of objects and their relationships. It represents static 

instances found in class. These diagrams address the static design view of a system. 

 

Use case diagram: it shows set of use cases and actors and their relationships. Use 

case diagram address the static design view of a system. 

 

Sequence diagram: It is an interaction diagram that emphasizes the time ordering 

messages. 

 

Collaboration diagram: It emphasizes the structural organization of objects that 

sends and receives messages. 

 

Activity diagram: It is a special kind of State chart diagram that shows the flow from 

activity-activity within a system. It addresses the dynamic view of system. 

 

Class Diagram: 

 
A class diagram is graphical presentation of the static view that shows a collection of 

static model elements such as classes, types and their contents and relationships apart 

from interfaces and collaborations also. Class diagram contains class name, class 

attributes, operations or methods 
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Fig1:class diagram 

 

 

 
 

 
Sequence Diagram: 

 

A sequence diagram emphasizes the time ordering of messages. These are used to 

model the dynamic aspects of the system. A sequence diagram shows a set of objects 

and messages that are dispatched between those objects based on time-ordering: An 

object life line is the vertical dashed line that represents the existence of an object over 

a period of time. Most objects that appear in an interaction diagram will be in existence 

for the duration ofthe interaction, so these objects are all aligned on the top of the 

diagram, with their lifelines drawn from the top of the diagram to the bottom. Focus of 

Control is a tall, thin rectangle that shows the period of time during which an object is 

performing an action, either directly or asub ordinate procedure. 
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Fig2: sequence diagram 

 

 

 

Use Case Diagram: 

 

A use case diagram shows a set of use cases and actors and their relationships. We 

apply the use case diagram to illustrate the static use case view of a system. For 

dynamic aspects of systems, use case diagram is used to model the behavior of the 

system, sub-system or classes. Each one shows a set of use case, actors and their 

relationship with role names and an actor is theone plays an active role in the system. 

Typically an actor represents a role that a human, a hardware device, or even another 

system plays with a system. 
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Fig:3usecase diagram 

 

 
 

Activity Diagram: 

 
An activity diagram visually presents a series of actions or flow of control in a system similar to 

a flowchart or a data flow diagram. Activity diagrams are often used in business process 

modeling. They can also describe the steps in a use case diagram. Activities modeled can be 

sequential and concurrent. 

 



17 
 

4. DataBase design 

A DBMS is a complex set of software programs that controls the organization, storage, 

management, and retrieval of data in a database. 

 
A DBMS includes: A modeling language to define the schema of each database hosted in 

the DBMS, according to the DBMS data model. 

 

The four most common types of organizations are the hierarchical, network, relational and object 

models. Inverted lists and other methods are also used. A given database management system 

may provide one or more of the four models. The optimal structure depends on the natural 

organization of the application's data, and on the application's requirements (which include 

transaction rate (speed), reliability, maintainability, scalability, and cost). 

 

The dominant model in use today is the ad hoc one embedded in SQL, despite the objections of 

purists who believe this model is a corruption of the relational model, since it violates several of 

its fundamental principles for the sake of practicality and performance. Many DBMSs also 

support the Open Database Connectivity API that supports a standard way for programmers to 

access the DBMS. 

 

Data structures (fields, records, files and objects) optimized to deal with very large amounts of 

data stored on a permanent data storage device (which implies relatively slow access compared 

to volatile main memory). 

 

A database query language and report writer to allow users to interactively interrogate the 

database, analyze its data and update it according to the users privileges on data. 

 

It also controls the security of the database. 

 
Data security prevents unauthorized users from viewing or updating the database. Using 

passwords, users are allowed access to the entire database or subsets of it called sub schemas. 

 

If the DBMS provides a way to interactively enter and update the database, as well as interrogate 

it, this capability allows for managing personal databases. However, it may not leave an audit 

trail of actions or provide the kinds of controls necessary in a multi-user organization. These 

controls are only available when a set of application programs are customized for each data entry 

and updating function. 
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A transaction mechanism, that ideally would guarantee the ACID properties, in order to ensure 

data integrity, despite concurrent user accesses (concurrency control), and faults (fault 

tolerance). 

 

It also maintains the integrity of the data in the database. 

 
The DBMS can maintain the integrity of the database by not allowing more than one user to 

update the same record at the same time. The DBMS can help prevent duplicate records via 

unique index constraints; for example, no two customers with the same customer numbers (key 

fields) can be entered into the database. See ACID properties for more information (Redundancy 

avoidance). 

 

The DBMS accepts requests for data from the application program and instructs the operating 

system to transfer the appropriate data. When a DBMS is used, information systems can be 

changed much more easily as the organization's information requirements change. New 

categories of data can be added to the database without disruption to the existing system. 

Organizations may use one kind of DBMS for daily transaction processing and then move the 

detail onto another computer that uses another DBMS better suited for random inquiries and 

analysis. Overall systems design decisions are performed by data administrators and systems 

analysts. Detailed database design is performed by database administrators. 

 

Database servers are specially designed computers that hold the actual databases and run only  

the DBMS and related software. Database servers are usually multiprocessor computers, with 

RAID disk arrays used for stable storage. Connected to one or more servers via a high-speed 

channel, hardware database accelerators are also used in large volume transaction processing 

environments. 

 
SQL SERVER 

 
SQL SERVER is one of the leading database management systems (DBMS) because it is the 

only database that meets the uncompromising requirements of today’s most demanding 

information systems. SQL SERVER is a truly portable, distributed, and open DBMS that 

delivers unmatched performance, continuous operation and support for every database.SQL 

SERVER RDBMS is high performance fault tolerant DBMS which is specially designed for 

online transactions processing and for handling large database application. 
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A database is a collection of related data, organized on the basis of relationship in the 

data rather than the convenience of storage structures. It enables sharing of data among various 

users as and when required. 

 

Relational database: 

 
A database in which data is stored in tables allowing the relationship among tables and more 

efficient no redundant data storage and manipulation. 

 

Table: Table is a fundamental structure of Relational Database Management System. 

 
Field: An element of a table that contains a specific item of information such as Account Code.  

It represents a column. 

 

Record: A collection of data about a particular thing like a book. It represents a row in a table. 

 
The design should “minimize the intellectual distance” between software and problem that exists 

in the real world. 

 

5. SYSTEM IMPLEMENTATION 

 
Features Of .Net 

 
The Microsoft .NET Framework is a software technology that is available with several Microsoft 

Windows operating systems. It includes a large library of pre-coded solutions to common 

programming problems and a virtual machine that manages the execution of programs written 

specifically for the framework. The .NET Framework is a key Microsoft offering and is intended 

to be used by most of the new applications created for the Windows platform. 

 

Principal design features 

 
Interoperability 

 
Because interaction between new and older applications is commonly required, the .NET 

Framework provides means to access functionality that is implemented in programs that execute 

outside the .NET environment. Access to COM components is provided in the 

System.RuntimeInteropServices and System.EnterpriseServices namespaces of the framework; 

access to other functionality is provided using the Invoke feature. 

http://en.wikipedia.org/wiki/Virtual_machine
http://en.wikipedia.org/wiki/Component_Object_Model
http://en.wikipedia.org/wiki/Platform_Invocation_Services
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Common Runtime Engine 

 
The Common Language Runtime (CLR) is the virtual machine component of the .NET 

framework. All .NET programs execute under the supervision of the CLR, guaranteeing certain 

properties and behaviors in the areas of memory management, security, and exception handling. 

 
Base Class Library 

 
The Base Class Library (BCL), part of the Framework Class Library (FCL), is a library of 

functionality available to all languages using the .NET Framework. The BCL provides classes 

which encapsulate a number of common functions, including file reading and writing, graphic 

rendering, database interaction and XML document manipulation. 

 
Simplified Deployment 

 
Installation of computer software must be carefully managed to ensure that it does not interfere 

with previously installed software, and that it conforms to security requirements. The .NET 

framework includes design features and tools that help address these requirements. 

 

Security 

 
The design is meant to address some of the vulnerabilities, such as buffer overflows, that have 

been exploited by malicious software. Additionally, .NET provides a common security model for 

all applications. 

 

Portability 

 
The design of the .NET Framework allows it to theoretically be platform agnostic, and thus 

cross-platform compatible. That is, a program written to use the framework should run without 

change on any type of system for which the framework is implemented. Microsoft's commercial 

implementations of the framework cover Windows, Windows CE, and the Xbox 360.In addition, 

Microsoft submits the specifications for the Common Language Infrastructure, the C# language, 

and the C++/CommonLanguageInfrastructure language to both ECMA and the ISO, making 

them available as open standards. This makes it possible for third parties to create compatible 

implementations of the framework and its languages on other platforms. 
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ASP.NET 

 
SERVER APPLICATION DEVELOPMENT 

 
Server-side applications in the managed world are implemented through runtime hosts. 

Unmanaged applications host the common language runtime, which allows your custom 

managed code to control the behavior of the server. This model provides you with all  the 

features of the common language runtime and class library while gaining the performance and 

scalability of the host server. 

 
SERVER-SIDE MANAGED CODE 

 
ASP.NET is the hosting environment that enables developers to use the .NET Framework to 

target Web-based applications. However, ASP.NET is more than just a runtime host; it is a 

complete architecture for developing Web sites and Internet-distributed objects using managed 

code. Both Web Forms and XML Web services use IIS and ASP.NET as the publishing 

mechanism for applications, and both have a collection of supporting classes in the .NET 

Framework. 

 

XML Web services, an important evolution in Web-based technology, are distributed, server- 

side application components similar to common Web sites. However, unlike Web-based 

applications, XML Web services components have no UI and are not targeted for browsers such 

as Internet Explorer and Netscape Navigator. Instead, XML Web services consist of reusable 

software components designed to be consumed by other applications, such as traditional client 

applications, Web-based applications, or even other XML Web services. As a result, XML Web 

services technology is rapidly moving application development and deployment into the highly 

distributed environment of the Internet. 

 

The .NET Framework also provides a collection of classes and tools to aid in development and 

consumption of XML Web services applications. XML Web services are built on standards such 

as SOAP (a remote procedure-call protocol), XML (an extensible data format), and WSDL (the 

Web Services Description Language). The .NET Framework is built on these standards to 

promote interoperability with non-Microsoft solutions. 
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ACTIVE SERVER PAGES.NET 

 
ASP.NET is a programming framework built on the common language runtime that can be used 

on a server to build powerful Web applications. ASP.NET offers several important advantages 

over previous Web development models: 

 

Enhanced Performance: ASP.NET is compiled common language runtime code running on the 

server. Unlike its interpreted predecessors, ASP.NET can take advantage of early binding, just- 

in-time compilation, native optimization, and caching services right out of the box. This amounts 

to dramatically better performance before you ever write a line of code. 

 

World-Class Tool Support: The ASP.NET framework is complemented by a rich toolbox and 

designer in the Visual Studio integrated development environment. WYSIWYG editing, drag- 

and-drop server controls, and automatic deployment are just a few of the features this powerful 

tool provides. 

 

Power and Flexibility: Because ASP.NET is based on the common language runtime,  the 

power and flexibility of that entire platform is available to Web application developers. The 

.NET Framework class library, Messaging, and Data Access solutions are all seamlessly 

accessible from the Web. ASP.NET is also language-independent, so you can choose the 

language that best applies to your application or partition your application across many 

languages. Further, common language runtime interoperability guarantees that your existing 

investment in COM-based development is preserved when migrating to ASP.NET. 

 

Simplicity: ASP.NET makes it easy to perform common tasks, from simple form submission 

and client authentication to deployment and site configuration. For example, the ASP.NET page 

framework allows you to build user interfaces that cleanly separate application logic from 

presentation code and to handle events in a simple, Visual Basic - like forms processing model. 

Additionally, the common language runtime simplifies development, with managed code 

services such as automatic reference counting and garbage collection. 

 

Manageability: ASP.NET employs a text-based, hierarchical configuration system, which 

simplifies applying settings to your server environment and Web applications. Because 

configuration information is stored as plain text, new settings may be applied without the aid of 

local administration tools. This "zero local administration" philosophy extends to deploying 

ASP.NET Framework applications as well. An ASP.NET Framework application is deployed to 
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a server simply by copying the necessary files to the server. No server restart is required, even to 

deploy or replace running compiled code. 

 

Scalability and Availability: ASP.NET has been designed with scalability in mind, with 

features specifically tailored to improve performance in clustered and multiprocessor 

environments. Further, processes are closely monitored and managed by the ASP.NET runtime, 

so that if one misbehaves a new process can be created in its place, which helps keep your 

application constantly available to handle requests. 

 

Customizability and Extensibility: ASP.NET delivers a well-factored architecture that allows 

developers to "plug-in" their code at the appropriate level. In fact, it is possible to extend or 

replace any subcomponent of the ASP.NET runtime with your own custom-written component. 

Implementing custom authentication or state services has never been easier. 

 

Security: With built in Windows authentication and per-application configuration, you can be 

assured that your applications are secure. 

 
LANGUAGE SUPPORT 

 
The Microsoft .NET Platform currently offers built-in support for three languages: C#, Visual 

Basic, and Java Script. 

 
C#.NET: 

 
 C# is an object-orientedprogramming language developed by Microsoft as part of the 

.NET .Anders Hejlsberg leads development of the C# language, which has a procedural, 

object-oriented syntax based on C++ and includes influences from aspects of several 

other programming languages (most notably Delphi and Java) with a particular emphasis 

on simplification. 

 C# is intended to be a simple, modern, general-purpose, object-oriented programming 

language. 

 Because software robustness, durability and programmer productivity are important, the 

language should include strong type checking, array bounds checking, detection of 

attempts to use uninitialized variables, source code portability, and automatic garbage 

collection. 

 The language is intended for use in developing software components that can take 

advantage of distributed environments. 

http://en.wikipedia.org/wiki/Object-oriented_programming
http://en.wikipedia.org/wiki/Object-oriented_programming
http://en.wikipedia.org/wiki/Microsoft_.NET
http://en.wikipedia.org/wiki/Microsoft_.NET
http://en.wikipedia.org/wiki/Syntax
http://en.wikipedia.org/wiki/C%2B%2B
http://en.wikipedia.org/wiki/Portable_application
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 Programmer portability is very important, especially for those programmers already 

familiar with C and C++. 

 Support for internationalization is very important. 

 C# is intended to be suitable for writing applications for both hosted and embedded 

systems, ranging from the very large that use sophisticated operating systems, down to 

the very small having dedicated functions. 

 Although C# applications are intended to be economical with regards to memory and 

processing power requirements, the language was not intended to compete directly on 

performance and size with C or assembly language. 

 
Software implementation 

 
The proposed system introduces an automated attendance system which integrates a mobile 

camera and face recognition algorithms. Any mobile with a web camera can capture a live 

images for detection and recognition. The live images will undergo face detection and face 

recognition so the detected faces are extracted. The extracted faces are then compared with the 

saved faces of the database and on the successful recognition the database is updated with the 

attendance and a sheet is generated and displayed to the user. 

 

This work is being carried out in five stages: 

 
Step 1:Implementation 

 
In this stage starting the GUI and the webcam for Generating Data for Training is 

performed. At first the phone cam is started and then the system is trained that is the 

cropped images are saved to the database and they undergo detection and recognition. 

Further this data will be used to compare the detected images in all the uploaded files and 

mark the attendance. 
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Figure 5.1: Training of the faces in database 

 
Training of the person YASIR is performed by taking the training image from various angle and 

various expressions. 

 
Training of the person YASIR is performed by taking the training image from various angle and 

various expressions. 

 

 

 

 

Figure 5.2: Trained data 
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As you can see in fig 6.3 the data of various students is trained in the specified folder. one can 

train any number of images of a particular person as required. 

 
Basically in this stage the capturing of the live video will be done using webcam and further face 

detection and recognition will be performed. 

 

Step 2:Implementation 

 
Face detection is done from live webcam using Haar classifier. The faces are detected by using 

the trainig data stored in the database. 

 

 

Figure 5.3: Face is detected 

 
In fig 6.4 the face of the person is detected and the message shown is "OUT OF PERIOD" as the 

person is present before the specified time of lecture. 

 
Step3: Implementation 

 
Face Recognition is performed using either PCA or LDA or LBPH algorithms,by comparing the 

generated data with the data trained in the database. 
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Figure 5.4: Face is recognized 

 
In fig 6.5 , The professor can define lecture timings directly in the GUI according to his/her  

need. Once the lecture timing has started then the process is started and if the student is present in 

the specified lecture timing and lecture threshold the face of the person is recognized from the 

trained images from the database and shown in the GUI with his/her name. In fig 6.6 the person 

was not trained and hence it is showing "UNKNOWN". 
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Figure 5.5: Unknown face as the data is not trained 

 

 
Step4: implementation 

 
As soon as the name of the student is shown the Attendance is marked with current date and time. 

 

 

Figure 6.7: Attendance Record of the present and absent students with date 

 
if the face is matched with the trained data and if the face is not matched then the person will be 

shown as unknown. Eventually, the attendance sheet is generated. 

 

Module description 

 
The REAL TIME ATTENDANCE MANAGEMENT SYSTEM IS comprises the following 
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major modules: 
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 ADMIN MODULE 

 EMPLYOEE MODULE 

 

The Admin module will be used by the administrator to perform following operations see 

Information, request to adopt, Comments on Problems. 

 

See Information: Admin can see information of Attendances reports like problems low 

attendance details. . 

 

Update information: here Admin can update the information in real time. 

 
EMPLOYEE MODULE: 

 
The employee module will be used to perform following operations 

 
Add information: In this sub-module, the teacher will add the details of the attendances and 

periods. 

 

Any complaints: In this sub-module, teacher can post their problems. 

 
4. SYSTEM ARCHITECTURE 

 
5.1 Data Flow Diagram (DFD) 

 

 

 

 

5. SYSTEM TESTING 

 
Testing is the process of detecting errors. Testing performs a very critical role for quality 

assurance and for ensuring the reliability of software. The results of testing are used later on 
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during maintenance also. Testing is the process of trying to discover every conceivable fault or 

weakness in a work product. 

 

Software testing is the process used to assess the quality of Computer Software. 

Software testing is an empirical technical investigation conducted to provide stakeholders with 

information about the quality of the product or service under test, with respect to the context in 

which it is intended to operate. This includes the process of executing a program or application 

with the intent of finding 

 

Over its existence, computer software has continued to grow in complexity and size. 

Every software product has a target audience. For example, video game software has its audience 

completely different from banking software. Therefore, when an organization develops or 

otherwise invests in a software product, it presumably must assess whether the software product 

will be acceptable to its end users, its target audience, its purchasers, and other stakeholders. 

Software testing is the process of attempting to make this assessment. 

 

Different levels of testing that have to be conducted are 

 
 Unit Testing 

 Integration Testing 

 System Testing 

 Implementation & Maintenance Testing 

 
UNIT TESTING: 

 
Unit testing focuses verification effort on the smallest unit of software i.e. the module. Using 

the detailed design and process specifications testing is done to uncover errors within the 

boundary of the module. All the modules must be successful in the unit test before the start of  

the integration testing begins. 

 
INTEGRATION TESTING: 

 
After the unit testing we have to perform integration testing. The goal here is to see if modules 

can be integrated properly, the emphasis being on testing interfaces between modules. This 

testing activity can be considered as testing the design and hence the emphasis on testing module 

interaction. 
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SYSTEM TESTING: 

 
Here the entire software system is tested. The reference document for this process is the 

requirements document, and the goal of OS to see software meets its requirements. 

 
IMPLEMENTATION AND MAINTENANCE TESTING: 

 
Maintenance testing is that testing which is performed to either identify equipment problems, 

diagnose equipment problems or to confirm that repair measures has been effective. It can be 

performed at either the system level, the equipment level, or the component level.  

 

 

 

 

 

 

 

 

 
TEST CASES SCREENSHOTS 
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Face Detection 
 

 
 

Face Recognition 
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Updation in excel sheet 
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Fig 5 Updation in excel sheet 
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Chapter 7 : Results and Analysis 

 
Analysis and Result Discussion. 

 
Throughout the testing period, we observed the following problems in our system: Algorithm 

used for Face Detection: 

 
Haar like Feature was used throughout our system for face detection irrespective of the 

algorithms used for face Recognition. This algorithm worked with 100% accuracy under ideal 

conditions for face detection. 

 

Algorithms used for Face Recognition 

 
Principal Component Analysis (PCA): 

 
Face Detection Accuracy : 100% throughout the testing period (Under ideal conditions) 

 
Face Recognition Accuracy : 90% per 10 faces in the database i.e. the first error was observed 

when the number of faces crossed 9. 

 

Linear Discriminated Analysis (LDA): 

 
Face Detection Accuracy : 100% throughout the testing period (Under ideal conditions) 

 
Face Recognition Accuracy : 70% per 10 faces in the database i.e. the first error was observed 

when the number of faces crossed 7. 

 

Linear Binary Pattern Histogram (LBPH): 

 
Face Detection Accuracy : 100% throughout the testing period (Under ideal conditions) Face 

Recognition Accuracy : 50% per 10 faces in the database i.e. the first error was observed . 
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Chapter 8 Conclusion and Future Scope 
 

Conclusion 

 
An automatic attendance management system aims at solving the issues of manual methods in 

existing system. We have used the concept of face recognition to implement a system that marks 

attendance of a particular person by detecting and recognizing the faces. 

 

This system perform satisfactorily with different facial expressions, lighting and pose of a 

person. The proposed system offers the process of monitoring students attendance it aims to help 

the teacher in classroom or laboratories to manage and record students presence electronically 

and directly without the need to list on paper so it will save time and effort. 

 

The system analyze data and displays statistics about the students absences and printing the 

report about absent percentage and student warnings for specified period. 

 

Limitations 

 
 System start misbehaving when the head count crosses certain limit. 

 System faces recognition issues if the light conditions are poor. 

 Webcam and processor with high specification is required as system consumes a lot of 

resources. 
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Future Enhancement 

 
The research work has implemented a face recognition system by using PCA which is 

eigenvector based multivariate analyses. Often, its operation can be thought of as revealing  

the internal structure of the data in a way which best explains the variance in the data. By 

implementing PCA the proposed Face Recognition System supplies the user with a lower- 

dimensional picture, a "shadow" of this object when viewed from its most informative 

viewpoint. 

 

The algorithm has been tested with multiple students in the scene and also captured faces at 

different angles in the scene. The algorithm delivers quite good results but there is a room to 

improve the algorithm performance in case of large number of students and also in case of faces 

captured in a dark environment, so proposed system can be extended in the future to cover this 

aspect. The efficiency of the algorithm also can be increased further so there is also a room for 

future work in this area. This system can be enhanced further in terms of achieving more 

efficiency by ease of analysis of patterns in the data. 
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Appendix 
 

Install Visual Studio 

 
Step 1 - Make sure your computer is ready for Visual Studio 

Step 2 - Download Visual Studio 

Step 3 - Install the Visual Studio installer 

Step 4 - Choose workloads 

Step 5 - Choose individual components (Optional) 

Step 6 - Install language packs (Optional) 

Step 7 - Select the installation location (Optional) 

Step 8 - Start developing 

Get support See also 

 
Welcome to a new way to install Visual Studio! In this version, we've made it easier for 

you to choose and install just the features you need. We've also reduced the minimum 

footprint of Visual Studio so that it installs more quickly and with less system impact than 

ever before. 

 
 

 
 

Want to know more about what else is new in this version? See our release notes. Ready to 

install? We'll walk you through it, step-by-step. 

 
Step 1 - Make sure your computer is ready for Visual Studio 

Before you begin installing Visual Studio: 

７ Note 

This topic applies to Visual Studio on Windows. For Visual Studio for Mac, see Install Visual 

Studio for Mac. 

https://docs.microsoft.com/en-us/visualstudio/releasenotes/vs2017-relnotes
https://docs.microsoft.com/en-us/visualstudio/mac/installation/
https://docs.microsoft.com/en-us/visualstudio/mac/installation/
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Check the system requirements. These requirements help you know whether your computer 

supports Visual Studio 2017. 

 
Apply the latest Windows updates. These updates ensure that your computer has both the 

latest security updates and the required system components for Visual Studio. 

 
Reboot. The reboot ensures that any pending installs or updates don't hinder the Visual Studio 

install. 

 

Free up space. Remove unneeded files and applications from your %SystemDrive% by, for 

example, running the Disk Cleanup app. 

 

For questions about running previous versions of Visual Studio side by side with Visual Studio 

2017, see the Visual Studio compatibility details. 
 

Step 2 - Download Visual Studio 

 
Next, download the Visual Studio bootstrapper file. 

 
To get a bootstrapper for Visual Studio 2017, see the Visual Studio previous versions 

download page for details on how to do so. 

 

 
 

Step 3 - Install the Visual Studio installer 

 
Run the boot strapper file to install the Visual Studio Installer. This new lightweight installer 

includes everything you need to both install and customize Visual Studio. 

 

From your Downloads folder, double-click the boot strapper that matches or is similar to one 

of the following files: 

 

vs_community.exe for Visual Studio Community vs_professional.exe for Visual Studio 

Professional vs_enterprise.exe for Visual Studio Enterprise If you receive a User Account 

Control notice, choose Yes. 

 

We'll ask you to acknowledge the Microsoft License Terms and the Microsoft Privacy 
 

 

Statement. Choose Continue. 

https://docs.microsoft.com/en-us/visualstudio/productinfo/vs2017-system-requirements-vs
https://docs.microsoft.com/en-us/visualstudio/productinfo/vs2017-compatibility-vs#compatibility-with-previous-releases
https://visualstudio.microsoft.com/vs/older-downloads/
https://privacy.microsoft.com/privacystatement
https://privacy.microsoft.com/privacystatement
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Step 4 - Choose workloads 
 

 

 

 

After the installer is installed, you can use it to customize your installation by selecting 

the feature sets or workloads that you want. Here's how. 

 

Find the workload you want in the Visual Studio Installer. 

 
For example, choose the ".NET desktop development" workload. It comes with the default 

core editor, which includes basic code editing support for over 20 languages, the ability to 

open and edit code from any folder without requiring a project, and integrated source code 

control. 
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After you choose the workload(s) you want, choose Install. 

 
Next, status screens appear that show the progress of your Visual Studio installation. 
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Step 5 - Choose individual components (Optional) 

 
If you don't want to use the Workloads feature to customize your Visual Studio installation, 

or you want to add more components than a workload installs, you can do so by installing 

or adding individual components from the Individual components tab. Choose what you 

want, and then follow the prompts. 

 

 

 
 

Tip 

 
At any time after installation, you can install workloads or components that you didn't install initially. If 

you have Visual Studio open, go to Tools > Get Tools and Features... which opens the Visual Studio 

Installer. Or, open Visual Studio Installer from the Start menu. From there, you can choose the 

workloads or components that you wish to install. Then, choose Modify. 
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Step 6 - Install language packs (Optional) 

 
By default, the installer program tries to match the language of the operating system when it runs for 

the first time. To install Visual Studio in a language of your choosing, choose the Language packs 

tab from the Visual Studio Installer, and then follow the prompts. 

 

 

 

 

 
 

Change the installer language from the command line 

 
Another way that you can change the default language is by running the installer from the 

command line. For example, you can force the installer to run in English by using the following 

command: vs_installer.exe --locale en-US . The installer will remember this setting when it is run 

the next time. The installer supports the following language tokens: zh-cn, zh-tw, cs-cz, en-us,  

es- es, fr-fr, de-de, it-it, ja-jp, ko-kr, pl-pl, pt-br, ru-ru, and tr-tr 

 

 
 

Step 7 - Select the installation location (Optional) 

 
New in 15.7: You can now reduce the installation footprint of Visual Studio on your system drive. 

 
You can choose to move the download cache, shared components, SDKs, and tools to different 

drives, and keep Visual Studio on the drive that runs it the fastest. 



50  

 

 
 

 

 

 

 

For more information, see the Select installation locations page. 
 
 

 

 

Step 8 - Start developing 

 
After Visual Studio installation is complete, choose the Launch button to get started developing 

with Visual Studio. 

 

Choose File, and then choose New Project. 

） Important 

 

You can select a different drive only when you first install Visual Studio. If you've already installed 

it and want to change drives, you must uninstall Visual Studio and then reinstall it. 

https://docs.microsoft.com/en-us/visualstudio/install/change-installation-locations?view=vs-2017
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Select a project type. 

 
For example, to build a C++ app, choose Installed, expand Visual C++, and then choose the 

C++ project type that you want to build. 

 

To build a C# app, choose Installed, expand Visual C#, and then choose the C# project type that 

you want to build. 

 

Coding for web pages 

APP.XML 

using System; 

 
using Xamarin.Forms; 

 
using Xamarin.Forms.Xaml; 

 
[assembly: XamlCompilation(XamlCompilationOptions.Compile)] 

namespace AMS 

{ 

 
public partial class App : Application 

 
{ 

 
public App() 

 
{ 

 
InitializeComponent() 

 
MainPage = new NavigationPage(new PostAttendance()); 

NavigationPage.SetHasNavigationBar(this, false); 

}protected override void OnStart() 

 
{ 

 
// Handle when your app starts 

https://docs.microsoft.com/en-us/cpp/get-started/tutorial-console-cpp
https://docs.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-console?view=vs-2017
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} protected override void OnSleep() 

 
{ 

 
// Handle when your app sleeps 

 
}protected override void OnResume() 

 
{ 

 
// Handle when your app resumes 

 
} 

 

} 
 

} 

 
COURSES 

 
Btech.xml 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

 
using System.Threading.Tasks; 

 

 

 
using Xamarin.Forms; 

 
using Xamarin.Forms.Xaml; 

namespace AMS 

{[XamlCompilation(XamlCompilationOptions.Compile)] public 

partial class Btech : ContentPage 
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{ 

 
public Btech () 

 
{ 

 
InitializeComponent (); 

 
NavigationPage.SetHasNavigationBar(this, false); 

 
} private void cse_Tapped(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new PostAttendance()); 

 
}private void mech_Tapped(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new PostAttendance()); 

 
}private void civil_Tapped(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new PostAttendance()); 

 
}private void eee_Tapped(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new PostAttendance()); 

 
}private void ece_Tapped(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new PostAttendance()); 

 
} private void it_Tapped(object sender, EventArgs e) 
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Navigation.PushAsync(new PostAttendance()); 
 

} 
 

} 
 

} 

 
Employees Information 

 
using SQLite; 

 
using System.ComponentModel; 

namespace LocalDataAccess 

{ 

 
[Table("Employees")] 

 
public class Employees : INotifyPropertyChanged 

 
{ 

 
private string _id; 

[PrimaryKey, NotNull] 

public string Id 

{ 

 
get 

 
{ 

 
return _id; 

 
} 

 
set 
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this._id = value; 

OnPropertyChanged(nameof(Id)); 

} 
 

} 

 
private string _Password; 

[NotNull] 

public string Password 

 
{ 

 
get 

 
{ 

 
return _Password; 

 
} 

 
set 

 
{ 

 
this._Password = value; 

OnPropertyChanged(nameof(Password)); 

} 

 
} 

 

 

 
private string _Name; 

[NotNull] 

public string Name 
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{ 
 

get 

 
{ 

 
return _Name; 

 
} 

 
set 

 
{ 

 
_Name = value; 

OnPropertyChanged(nameof(Name)); 

} 
 

} 

 
public event PropertyChangedEventHandler PropertyChanged; 

private void OnPropertyChanged(string propertyName) 

{ 

 
this.PropertyChanged?.Invoke(this, 

 
new PropertyChangedEventArgs(propertyName)); 

 
} 

 

} 
 

} 

 
Employee accessing data 

using LocalDataAccess; 

using SQLite; 
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using System; 

 
using System.Collections.Generic; 

using System.Collections.ObjectModel; 

using System.Linq; 

using System.Text; 

 
using System.Threading.Tasks; 

using Xamarin.Forms; 

 

 
namespace AMS 

 
{ 

 
public class EmployeesDataAccess 

 
{ 

 
private SQLiteConnection database; 

 
private static object collisionLock = new object(); 

 
public ObservableCollection<Employees> Employees { get; set; } 

public EmployeesDataAccess() 

{ 

 
database = 

DependencyService.Get<IDatabaseConnection>(). 

DbConnection(); 

database.CreateTable<Employees>(); 

this.Employees = 
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new ObservableCollection<Employees>(database.Table<Employees>()); 

 
// If the table is empty, initialize the collection 

if (!database.Table<Employees>().Any()) 

{ 

 
this.Employees. 

Add(new Employees 

{ 

 
Id = "it_001", 

Password = "12345", 

Name = "Dr.CH.Kavitha" 

 

 

 
}); 

 
} 

 
} 

 

 

 

 

 
public void GetEmployee(string id) 

 
{ 

 

 

 
var table = database.Table<Employees>(); 

 

 

 
} 
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} 
 

} 

 
FACEDETECTION MODEL 

 
using System; 

 
using System.Collections.Generic; 

using System.Text; 

 
 

namespace AMS 

 
{ 

 
public class FaceModel 

 
{ 

 
public string personId { get; set; } 

public string faceId { get; set; } 

public string persistedFaceId { get; set; } 

 
public FaceRectangle faceRectangle { get; set; } 

public FaceAttributes faceAttributes { get; set; } 

public List<FaceRectangle> faces { get; set; } 

} 

 
public class FaceRectangle 

 
{ 

 
public int top { get; set; } 

public int left { get; set; } 
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public int width { get; set; } 

public int height { get; set; } 

} 

 

 

 
public class HeadPose 

 
{ 

 
public double pitch { get; set; } 

public double roll { get; set; } 

public double yaw { get; set; } 

} 

 

 

 
public class FacialHair 

 
{ 

 
public double moustache { get; set; } 

public double beard { get; set; } 

public double sideburns { get; set; } 

} 

 

 

 
public class Emotion 

 
{ 

 
public double anger { get; set; } 

public double contempt { get; set; } 
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public double disgust { get; set; } 

public double fear { get; set; } 

public double happiness { get; set; } 

public double neutral { get; set; } 

public double sadness { get; set; } 

public double surprise { get; set; } 

} 

 

 

 
public class Blur 

 
{ 

 
public string blurLevel { get; set; } 

public double value { get; set; } 

} 

 

 

 
public class Exposure 

 
{ 

 
public string exposureLevel { get; set; } 

public double value { get; set; } 

} 
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public string noiseLevel { get; set; } 

public double value { get; set; } 

}public class Makeup 

 
{ 

 
public bool eyeMakeup { get; set; } 

public bool lipMakeup { get; set; } 

} 

 
public class Occlusion 

 
{ 

 
public bool foreheadOccluded { get; set; } 

public bool eyeOccluded { get; set; } 

public bool mouthOccluded { get; set; } 

} 

 

 

 
public class HairColor 

 
{ 

 
public string color { get; set; } 

 
public double confidence { get; set; } 

 
} 



}  

public double bald { get; set; } 

public bool invisible { get; set; } 

public List<HairColor> hairColor { get; set; } 
 

} 

 

 

 
public class FaceAttributes 

 
{ 

 
public double smile { get; set; } 

 
public HeadPose headPose { get; set; } 

public string gender { get; set; } 

public double age { get; set; } 

 
public FacialHair facialHair { get; set; } 

public string glasses { get; set; } 

public Emotion emotion { get; set; } 

public Blur blur { get; set; } 

public Exposure exposure { get; set; } 

public Noise noise { get; set; } 

public Makeup makeup { get; set; } 

 
public List<object> accessories { get; set; } 

public Occlusion occlusion { get; set; } 

public Hair hair { get; set; } 



{  

} 

 

 

 
Id DATABASE_CONNECTION 

 
using System; 

 
using System.Collections.Generic; 

using System.Text; 

 
 

namespace AMS 

 
{ 

 
public interface IDatabase•Connection 

 
{ 

 
SQLite.SQLiteConnection DbConnection(); 

 
} 

 
} 

 
IDENTIFICATION MODEL 

 
using Microsoft.ProjectOxford.Face.Contract; 

using System; 

using System.Collections.Generic; 

using System.Text; 

 
 

namespace AMS 



 

public class IdentifyResultModel 

 
{ 

 
public List<Candidate> candidates { get; set; } 

public string faceId { get; set; } 

 
 

} 

 
public class Candidate 

 
{ 

 
public double confidence { get; set; } 

public string personId { get; set; } 

} 
 

 

 

} 

 
LOGIN FORM 

 
using Android.Widget; 

using SQLite; 

using System; 

 
using System.Collections.Generic; 

using System.IO; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 



 

 
 

using Xamarin.Forms; 

 
using Xamarin.Forms.Xaml; 

 

 

 
namespace AMS 

 
{ 

 
[XamlCompilation(XamlCompilationOptions.Compile)] 

public partial class LoginPage : ContentPage 

{ 

 
private EmployeesDataAccess dataAccess; 

public LoginPage() 

{ 

 
InitializeComponent(); 

NavigationPage.SetHasNavigationBar(this, false); 

this.dataAccess = new EmployeesDataAccess(); 

} 

 

 

 
private void LoginButton_Clicked(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new MainPage()); 

 

 

 
} 



 

} 
 

} 

 

 

 
MAINPAGE 

 
using System; 

 
using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

 
using System.Threading.Tasks; 

using LocalDataAccess; 

using Xamarin.Forms; 

 

 

 
namespace AMS 

 
{ 

 
public partial class MainPage : ContentPage 

 
{ 

 
public MainPage() 

 
{ 

 
InitializeComponent(); 

NavigationPage.SetHasNavigationBar(this, false); 



 

} 

 

 

 
private void Btech_Clicked(object sender, EventArgs e) 

 
{ 

 
Navigation.PushAsync(new Btech()); 

 

 

 
} 

 

 

 
private void Mtech_Clicked(object sender, EventArgs e) 

 
{ 

 

 

 
} 

 

 

 
private void Pharmacy_Clicked(object sender, EventArgs e) 

 
{ 

 

 

 
} 

 

} 
 

} 

 

 

 
PERSONALiNFORMATIONMODEL 

 
using System; 



 

using System.Collections.Generic; 

using System.Text; 

 

 
namespace AMS 

 
{ 

 
class PersonModel 

 
{ 

 
public string name { get; set; } 

public string personId { get; set; } 

} 

 
} 

 

 

 
PROGRAMME OUTCOMES (POs) 

 

Engineering Graduates will be able to: 

 
Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

 
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. 

 

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. 



 

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. 

 

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. 

 

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. 

 

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. 

 

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

 

Individual and team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

 

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. 

 

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. 

 

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 

 
Student will be able to 

 
Organize, maintain and protect IT Infrastructural resources. 

 
Design and Develop web, mobile, and smart apps based software solutions to the real 

world problems. 



 

PROJECT WORK MAPPING WITH  PROGRAMME  OUTCOMES AND PROGRAM 

SPECIFIC OUTCOMES 

 

 

 
 

 

 
Classification 

of 

Project 

Application Product Research Review 

 


   

 

 
 

Project Outcomes 

Outcome 

1 
Identify the problem statement by analyzing various domains. 

Outcome 

2 

Design and implement solutions to the computational problems by applying 

engineering knowledge. 

Outcome 

3 

Present technical report by applying different visualization tools and Evaluation 

metrics. 

Outcome 

4 

Analyze ethical, environmental, legal and security issues related to computing 

projects. 

 

 

Mapping Table 

 
Project Programme Outcomes (POs) PSOs 

Outco 

mes 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO1 

0 

PO1 

1 

PO1 

2 

PSO 

1 

PSO 

2 

Outcom 

e 1 
3 3 3 2 

 
3 1 

 
3 3 3 2 2 2 

Outcom 

e 2 
3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcom 

e 3 
2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcom 

e 4 

     
3 3 3 3 3 3 3 2 2 



 

Note: level of mapping is as follows: 

 

 

 
1-Slightly (Low) mapped   2-Moderately (Medium) mapped 3-Substantially (High) mapped 
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ABSTRACT 
 

 
Department Information Management System is essential for an institution or to a college or to 

a university, which utilizes computer, also which reduces manpower. Main objective of this 

study is an important step towards streamlining this effort is to develop a framework and 

identify necessary properties that a secure and trusted online department working system must 

satisfy to reduce discovery redundancy. Such a framework will allow us to evaluate as well as 

compare the merits of existing and future candidate in department. System should support 

multi-user environment. System should be fully automated. System should provide concrete 

security features like creating users and assigning privileges to users of the system. System 

should be capable to keep track of all the detailed descriptions of the client and the whole 

details of services offered by the client. 
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1. INTRODUCTION 

 INTRODUCTION TO CLOUD COMPUTING: 

 
Cloud Computing is the on-demand availability of computer system resources, 

especially data storage and computing power, without direct active management by the user. The 

term is generally used to describe data centers available to many users over the Internet. Large 

clouds, predominant today, often have functions distributed over multiple locations from 

central servers. If the connection to the user is relatively close, it may be designated an edge server. 

Clouds may be limited to a single organization (enterprise clouds), or be available to many 

organizations (public cloud). 

Cloud processing has become an important technology where cloud solutions suppliers 

offer computing resources to their clients (tenants) to variety their data or execute their processing 

projects. Reasoning processing can be classified into different support offer designs such as 

Software as a Service (SaaS), System as a Service (PaaS), and Infrastructure as a Service (IaaS). 

For example, some of the significant cloud service suppliers are Amazon and Microsoft Company 

in the supply of cloud solutions.  
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1.1 Problem Statement: 

In the Department Information Management System, System should be fully automated and should provide 

concrete security features like creating users and assigning privileges to users of the system. All the users 

(admin, faculty, student) should have logins and they can thereby login into their accounts and 

upload or manage or view the content according to the privileges given to them. 

 

1.2 Purpose: 
 

Department Information Management System is essential for an institution or to a college or to a 

university, which utilizes computer, also which reduces manpower. Main objective of this proposal 

is to fulfill all the needs and requirements at department level and system should support multi-user 

environment.  

 

1.3 Scope 

 
The proposed system features the following achievements: 

 The three users of this system have the access to the system through their logins and given 

privileges accordingly. The users of the system can make use of the facilities of the system to the 

extent they have given access. 

 

1.4 Overview 

 
This is an Enhanced System which is created to provide a multi-user environment with 

improvements in terms of efficiency, security, controlled access to the resources with respect to the 

users of the system. This Project attempts to be user-friendly for its users to stay updated to the 

activities going on in the department. 
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2. SYSTEM ANALYSIS 

System Analysis is the process of analyzing a system with the potential goal of improving or 

modifying the system. Analysis is breaking down the problem into smaller elements for study and 

ultimately providing better solution. During the process of system development analysis is an 

important aspect. This involves gathering and interpreting facts, diagnosing the problem and using 

the information to recommended improvements to the system. Ultimately, the goal is to give a 

computerized solution. 

 

2.1 Existing System: 

In the Existing System, Faculty can only post attendance of the students and marks secured 

by them. Faculty cannot upload workshop details which are being conducted in the department and 

they cannot manage the events (technical and non-technical) details which took place in the 

department. 

 

2.2 Limitations of Existing System: 

The details regarding the departmental activities were not enhanced properly and the system 

is limited to assigning less privileges to the users. Security issues may conflict between the cloud 

admin and users. 

 

2.3 Proposed System: 

In our proposal, there are three types of users: Admin, Faculty, Student. Admin can register 

the students and faculty into the system. Faculty can manage their and student related information 

i.e. uploading marks and attendance. They can also upload the workshops and events related 

information which takes place in the department. Student can only view the content available, they 

cannot modify their information. 

 

2.4 Advantages of Proposed System: 

In our System, utmost importance is given towards assigning privileges to the users of the 

system and concentrated on the maintenance of the departmental activities like workshop details, 

events information. The system’s environment  is user-friendly that makes it easier to interact with 

it for any user.    
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2.5 LITERATURE SURVEY: 

 
The system provides guidance to the admin to keep track of each student. The admin have 

the access to the database of system. In an educational institute management is crucial thing. So in 

order to reduce the efforts of staff we are introducing our system. The system comes on with much 

functionality like event details, feedback, workshops, etc. It also provides the data uploading 

feature so that manual work is reduced. This system is paperless system. System provides 

functionality for student to application where in admin can manage, student can access uploaded 

notes, course details. Student will get the event details. Overall manpower and reduces the time 

required. 

 

2.6 FEASIBILITY STUDY: 

 
The Feasibility of the project is analyzed in this phase and is put forth with a general plan for the 

project and some cost estimates. During system analysis the feasibility study of the project is to be 

carried out. This is ensuring that the proposed system is not a burden to users. For feasibility 

analysis, some understanding of the major requirements for the system is essential. Three 

considerations involved in the feasibility analysis are 

 Economic Feasibility 

 Technical Feasibility 

 Social Feasibility 

Economic Feasibility: 

This study is carried out to check the economic impact that system will have on the users. The 

amount of fund that the company can pour into the research and development of the system is 

limited. The expenditures must be justified. Thus, the developed system as well within the budget 

and this was achieved because most of the technologies used are freely available.   

 

Technical Feasibility: 

This assessment is based on an outline design of system requirements. This model replaces lot of 

paper work and it can be used very efficiently as it is having a friendly user interface. Loss of data 

can also be reduced in this model whereas the loss of data is more in the work done on paper. 
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Social Feasibility: 

The aspect of this study is to check the level of acceptance of the system by the user. This includes 

the process of training the user to use the system efficiently. The user must not feel threatened by 

the system, instead must accept it as a necessity. The level of acceptance by the users solely 

depends on the methods that are employed to educate the user about the system and make him 

familiar with it, as he is the final user of the system.   

 
 
2.7 SYSTEM REQUIREMENTS SPECIFICATION: 

 

SOFTWARE REQUIREMENTS: 

 Operating System  : Windows 7/8/10 

 Software (IDE)  : Microsoft Visual Studio 

 Programming Language : C# in ASP.NET 

 Database   : Microsoft SQL Server 

 

HARDWARE REQUIREMENTS: 

 Processor          : Intel i3 or above 

 RAM   : 4GB 

 Hard Disk  : 1TB 
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3. SYSTEM DESIGN 

 
System design is the process of defining the architecture, components, modules, interfaces, and 

data for a system to satisfy specified requirements. 

 

UML DIAGRAMS: 

The unified modeling language allows the software engineer to express an analysis model using the 

modeling notation that is governed by a set of syntactic semantic and pragmatic rules.A UML 

system is represented using five different views that describe the system from distinctly different 

perspective. Each view is defined by a set of diagrams, which is as follows. 

User Model View: 

 This view represents the system from the users perspective. 

 The analysis representation describes a usage scenario from the end-users perspective. 

Structural model view: 

 In this model, the data and functionality are arrived from inside the system. 

 This model view models the static structures. 
 

Behavioral Model View: 

It represents the dynamic of behavioral as parts of the system, depicting the interactions     

of collection between various structural elements described in the user model and structural 

model view. 

Implementation Model View: 

In these the structural and behavioral aspects of the system are represented and built. 

Environmental Model View: 

In this, the structural and behavioral aspects of the environment in which the system is to be 

implemented are represented. 

UML is specifically constructed through two different domains they are 

 UML Analysis modeling, which focuses on the user model and structural model views of 

the system. 
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 UML design modeling, which focuses on the behavioral modeling, implementation 

modeling and environmental model views. 

 Class diagram:  A class diagram consists of classes, interfaces collaboration’s and their 

relationships. Class diagram address the static design view of a system. 

 Object diagram: It shows set of objects and their relationships. It represents static 

instances found in class. These diagrams address the static design view of a system. 

 Use case diagram:It shows set of use cases and actors and their relationships. Use case 

diagram address the static design view of a system. 

 Sequence diagram: It is an interaction diagram that emphasizes the time ordering 

messages. 

 Collaboration diagram:  It emphasizes the structural organization of objects that sends 

and receives messages. 

 Activity diagram: It is a special kind of State chart diagram that shows the flow from 

activity-activity within a system. It addresses the dynamic view of system. 

GOALS OF UML: 
 

The primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modelling language so that they can develop 

and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modelling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, patterns 

and components. 

7. Integrate best practices.  
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3.1 DATABASE DESIGN: 
   

  The Database is created in the ‘SQL Server’ with database name ‘pro’ and consists of 

the following tables in it. 

 

i. Faculty 

ii. Student 

 

 Faculty table:  

 

 

 
 

 

 

Fig: Database table for Faculty. 

  

Student table: 

 

 
 

Fig: Database table for Student. 
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3.2 UML DIAGRAMS: 

 

USE CASE DIAGRAM: 

 
Use case diagram is a type of behavioral diagram defined by and created from use case analysis. 

The main purpose of a use case diagram is to show what system functions areperformed for which 

actor. Roles of the actors in the system can be depicted. 

 

 

 
 

 

Fig: Use case diagram 

 

SEQUENCE DIAGRAM: 

 
A sequence diagram in 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. 
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Fig: Sequence diagram of Admin 

 

 
Fig: Sequence diagram of Student 

 



DEPARTMENT INFORMATION MANAGEMENT SYSTEM 

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              11 

 

 
Fig: Sequence diagram of Faculty 

 
ACTIVITY DIAGRAM: 

 
Activity diagrams are graphical representations of workflows of stepwise activities and actions with 

support for choice, iteration and concurrency. In the unified modelling language, activity diagrams 

can be used to describe the business and operational step-by-step workflows of components in a 

system. An activity diagram shows the overall flow of control. 

 

 
 

 

Fig: Activity diagram  

Authentication 
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4. SYSTEM IMPLEMENTATION 

 

4.1 SOFTWARE IMPLEMENTATION: 

 

4.1.1 MICROSOFT VISUAL STUDIO: 

 

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 uses Microsoft software development platforms such as Windows API, Windows 

Forms, Windows Presentation Foundation, Windows Store and Microsoft Silverlight. It can 

produce both native code and managed code. 

Visual Studio includes a code editor supporting IntelliSense (the code 

completion component) as well as code refactoring. The integrated debugger works both as a 

source-level debugger and a machine-level debugger. Other built-in tools include a code profiler, 

designer for building GUI applications, web designer, class designer, and database 

schema designer. It accepts plug-ins that enhance the functionality at almost every level—including 

adding support for source control systems (like Subversion and Git) and adding new toolsets like 

editors and visual designers for domain-specific languages or toolsets for other aspects of 

the software development lifecycle (like the Azure DevOps client: Team Explorer). 

The most basic edition of Visual Studio, the Community edition, is available free of charge. 

The slogan for Visual Studio Community edition is "Free, fully-featured IDE for students, open-

source and individual developers". The currently supported Visual Studio version is 2019 

Visual Studio does not support any programming language, solution or tool intrinsically; 

instead, it allows the plugging of functionality coded as a VSPackage. When installed, the 

functionality is available as a Service. The IDE provides three services: SVsSolution, which 

provides the ability to enumerate projects and solutions; SVsUIShell, which provides windowing 

and UI functionality (including tabs, toolbars, and tool windows); and SVsShell, which deals with 

registration of VSPackages. In addition, the IDE is also responsible for coordinating and enabling 

communication between services. All editors, designers, project types and other tools are 

implemented as VSPackages. Visual Studio uses COM to access the VSPackages. The Visual 

Studio SDK also includes the Managed Package Framework (MPF), which is a set 

of managed wrappers around the COM-interfaces that allow the Packages to be written in any CLI 
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compliant language. However, MPF does not provide all the functionality exposed by the Visual 

Studio COM interfaces. The services can then be consumed for creation of other packages, which 

add functionality to the Visual Studio IDE. 

4.1.2 C# in ASP.NET: 

ASP.NET is an open-source framework for web application development to generate 

dynamic content over web pages. This was primarily written in .NET languages. This framework is 

also used to develop web services. ASP.NET based web applications can be developed by using 

several existing tools such as Microsoft Visual Studio, Microsoft Expression Web, Macromedia 

HomeSite that can be used based on the requirement. C# is an object-oriented, functional, 

imperative,  generic and component-based programming language. The C# programming language 

was primarily developed based on C++, Java Pascal, and few other object-oriented programming 

languages. 

C# is pronounced as ‘C – Sharp’ which is an object-oriented, functional, imperative, 

declarative, strict type, generic.  C# was developed by Microsoft and was designed by Microsoft 

Corporation. It was developed in the year 2000 along with .NET’s initiative and was later 

standardized using ECMA-334 (Common body for maintaining programming or scripting language 

standards) standard. It was licensed under GPL (General Public License) License. 

 

ASP.NET framework was developed by Microsoft. This framework supports different 

operating systems such as Windows, Mac OS, and Linux. This was licensed under the Apache 

License 2.0 version. ASP.NET was first released in the year 2002 named .NET framework and was 

later called as ASP.NET which was called Active Server Pages (ASP). ASP.NET Core was a 

successor to the ASP.NET framework.  Even third-party frameworks like Spring.NET  also exist in 

Spring Framework for Java. 

 

The .NET Framework is a new computing platform that simplifies application development 

in the highly distributed environment of the Internet. The .NET Framework is designed to fulfill the 

following: 
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Objective:  

• To provide a consistent object-oriented programming environment whether object code 

is stored and executed locally, executed locally but Internet-distributed, or executed 

remotely.  

• To provide a code-execution environment that minimizes software deployment and 

versioning conflicts.  

• To provide a code-execution environment that guarantees safe execution of code, 

including code created by an unknown or semi-trusted third party.  

• To provide a code-execution environment that eliminates the performance problems of 

scripted or interpreted environments.  

• To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

• To build all communication on industry standards to ensure that code based on the 

.NET Framework can integrate with any other code.  

           The .NET Framework has two main components: the common language runtime and the 

.NET Framework class library. The common language runtime is the foundation of the .NET 

Framework. You can think of the runtime as an agent that manages code at execution time, 

providing core services such as memory management, thread management, and remoting while also 

enforcing strict type safety and other forms of code accuracy that ensure security and robustness. In 

fact, the concept of code management is a fundamental principle of the runtime. Code that targets 

the runtime is known as managed code, while code that does not target the runtime is known as 

unmanaged code. The class library, the other main component of the .NET Framework, is a 

comprehensive, object-oriented collection of reusable types that you can use to develop 

applications ranging from traditional command-line or graphical user interface (GUI) applications 

to applications based on the latest innovations provided by ASP.NET, such as Web Forms and 

XML Web services. 

          

The .NET Framework can be hosted by unmanaged components that load the common 

language runtime into their processes and initiate the execution of managed code, thereby creating a 

software environment that can exploit both managed and unmanaged features. The .NET 

Framework not only provides several runtime hosts, but also supports the development of third-

party runtime hosts. 
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For example, ASP.NET hosts the runtime to provide a scalable, server-side environment for 

managed code. ASP.NET works directly with the runtime to enable Web Forms applications and 

XML Web services, both of which are discussed later in this topic. 

         

Internet Explorer is an example of an unmanaged application that hosts the runtime (in the 

form of a MIME type extension). Using Internet Explorer to host the runtime enables you to embed 

managed components or Windows Forms controls in HTML documents. Hosting the runtime in 

this way makes managed mobile code (similar to Microsoft® ActiveX® controls) possible, but 

with significant improvements that only managed code can offer, such as semi-trusted execution 

and secure isolated file storage. 

 

The following illustration shows the relationship of the common language runtime and the 

class library to your applications and to the overall system. The illustration also shows how 

managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime: 

 

The common language runtime manages memory, thread execution, code execution, code 

safety verification, compilation, and other system services. These features are intrinsic to the 

managed code that runs on the common language runtime. 

 

With regards to security, managed components are awarded varying degrees of trust, 

depending on a number of factors that include their origin (such as the Internet, enterprise network, 

or local computer). This means that a managed component might or might not be able to perform 

file-access operations, registry-access operations, or other sensitive functions, even if it is being 

used in the same active application. 

           

The runtime enforces code access security. For example, users can trust that an executable 

embedded in a Web page can play an animation on screen or sing a song, but cannot access their 

personal data, file system, or network. The security features of the runtime thus enable legitimate 

Internet-deployed software to be exceptionally featuring rich. 



DEPARTMENT INFORMATION MANAGEMENT SYSTEM 

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              16 

 

The runtime also enforces code robustness by implementing a strict type- and code-

verification infrastructure called the common type system (CTS). The CTS ensures that all 

managed code is self-describing. The various Microsoft and third-party language compilers 

generate managed code that conforms to the CTS. This means that managed code can consume 

other managed types and instances, while strictly enforcing type fidelity and type safety. 

 

In addition, the managed environment of the runtime eliminates many common software 

issues. For example, the runtime automatically handles object layout and manages references to 

objects, releasing them when they are no longer being used. This automatic memory management 

resolves the two most common application errors, memory leaks and invalid memory references. 

 

The runtime also accelerates developer productivity. For example, programmers can write 

applications in their development language of choice, yet take full advantage of the runtime, the 

class library, and components written in other languages by other developers. Any compiler vendor 

who chooses to target the runtime can do so. Language compilers that target the .NET Framework 

make the features of the .NET Framework available to existing code written in that language, 

greatly easing the migration process for existing applications. 

 

While the runtime is designed for the software of the future, it also supports software of today 

and yesterday. Interoperability between managed and unmanaged code enables developers to 

continue to use necessary COM components and DLLs. 

 

The runtime is designed to enhance performance. Although the common language runtime 

provides many standard runtime services, managed code is never interpreted. A feature called just-

in-time (JIT) compiling enables all managed code to run in the native machine language of the 

system on which it is executing. Meanwhile, the memory manager removes the possibilities of 

fragmented memory and increases memory locality-of-reference to further increase performance. 

              

Finally, the runtime can be hosted by high-performance, server-side applications, such as 

Microsoft® SQL Server™ and Internet Information Services (IIS). This infrastructure enables you 

to use managed code to write your business logic, while still enjoying the superior performance of 

the industry's best enterprise servers that support runtime hosting. 
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ii. .NET Framework Class Library 

The .NET Framework class library is a collection of reusable types that tightly integrate with 

the common language runtime. The class library is object oriented, providing types from which 

your own managed code can derive functionality. This not only makes the .NET Framework types 

easy to use, but also reduces the time associated with learning new features of the .NET 

Framework. In addition, third-party components can integrate seamlessly with classes in the .NET 

Framework. 

        For example, the .NET Framework collection classes implement a set of interfaces that you 

can use to develop your own collection classes. Your collection classes will blend seamlessly with 

the classes in the .NET Framework. 

        As you would expect from an object-oriented class library, the .NET Framework types 

enable you to accomplish a range of common programming tasks, including tasks such as string 

management, data collection, database connectivity, and file access. In addition to these common 

tasks, the class library includes types that support a variety of specialized development scenarios.  

For example, you can use the .NET Framework to develop the following types of applications and 

services:  

• Console applications 

• Scripted or hosted applications 

• Windows GUI applications (Windows Forms) 

• Web applications 

• XML Web services 

• Mobile devices 

For example, the Windows Forms classes are a comprehensive set of reusable types that 

vastly simplify Windows GUI development. If you write an ASP.NET Web Form application, you 

can use the Web Forms classes. 

 

iii. Introduction to .NET: 

• NET mainly deals with internet explorer applications 

• NET is an environment technology 

• .NET  is a micro soft technology connecting peoples, system ,devices and enable the high 

levels software interactions through services 

THE MAIN LANGUAGE OF .NET: 
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a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages  

 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access  application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and compiled as 

data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the screen. 

 Business logic layer :this layers is mainly use for writing the code for a program project 

 Base layer: it is a collection of data which acts as a back end 

 

vi. ARCHITECTURE 

 Application domain: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating  system 

 So that a compiler can translate the code in to a finial code 
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vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 

 MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

 Manage code :It is understandable  able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of application .this  

arrangements is done in data base which  acts s a back end our” CENTRAL CHECK 

POST COMPUTERIZATION”. Is based on3-tier architecture we used .net with c# is a 

front end and  data base as back end 

 We used asp..NET for creating the web pages and coding has been written in .NET with 

c# language. 
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x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program it is essential 

that you learn to conquer the challenges you face when developing  test and challenges you face 

when developing test and controls applications on the .net platform with the emergence of .net in 

2002 ,Microsoft introduced a completely new especially for web and database connectivity .as with 

many disrupts technologies,.net presents new challenges ,especially because it was not designed  

from and engineer’s because it was not designed from and engineer’s perspective, but from that of 

a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

 

4.1.3 SQL Server: 

 

Microsoft SQL Server is a relational database management system developed 

by Microsoft. As a database server, it is a software product with the primary function of storing and 

retrieving data as requested by other software applications—which may run either on the same 

computer or on another computer across a network (including the Internet). 

Microsoft markets at least a dozen different editions of Microsoft SQL Server, aimed at 

different audiences and for workloads ranging from small single-machine applications to large 

Internet-facing applications with many concurrent users.  

The protocol layer implements the external interface to SQL Server. All operations that can 

be invoked on SQL Server are communicated to it via a Microsoft-defined format, called Tabular 

Data Stream (TDS). TDS is an application layer protocol, used to transfer data between a database 

server and a client. Initially designed and developed by Sybase Inc. for their Sybase SQL 

Server relational database engine in 1984, and later by Microsoft in Microsoft SQL Server, TDS 

packets can be encased in other physical transport dependent protocols, including TCP/IP, named 

pipes, and shared memory. Consequently, access to SQL Server is available over these protocols. In 

addition, the SQL Server API is also exposed over web services. 
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Microsoft SQL Server also allows user-defined composite types (UDTs) to be defined and 

used. It also makes server statistics available as virtual tables and views (called Dynamic 

Management Views or DMVs). In addition to tables, a database can also contain other objects 

including views, stored procedures, indexes and constraints, along with a transaction log. A SQL 

Server database can contain a maximum of 231 objects, and can span multiple OS-level files with a 

maximum file size of 260 bytes (1 exabyte). The data in the database are stored in primary data files 

with an extension .mdf . Secondary data files, identified with a .ndf  extension, are used to allow 

the data of a single database to be spread across more than one file, and optionally across more than 

one file system. Log files are identified with the .ldf  extension. 

Storage space allocated to a database is divided into sequentially numbered pages, each 

8 KB in size. A page is the basic unit of I/O for SQL Server operations. A page is marked with a 

96-byte header which stores metadata about the page including the page number, page type, free 

space on the page and the ID of the object that owns it. The page type defines the data contained in 

the page. This data includes: data stored in the database, an index, an allocation map, which holds 

information about how pages are allocated to tables and indexes; and a change map which holds 

information about the changes made to other pages since last backup or logging, or contain large 

data types such as image or text. While a page is the basic unit of an I/O operation, space is actually 

managed in terms of an extent which consists of 8 pages. A database object can either span all 8 

pages in an extent ("uniform extent") or share an extent with up to 7 more objects ("mixed extent"). 

A row in a database table cannot span more than one page, so is limited to 8 KB in size. However, 

if the data exceeds 8 KB and the row contains varchar or varbinary data, the data in those columns 

are moved to a new page (or possibly a sequence of pages, called an allocation unit) and replaced 

with a pointer to the data. 

For physical storage of a table, its rows are divided into a series of partitions (numbered 1 to 

n). The partition size is user defined; by default all rows are in a single partition. A table is split into 

multiple partitions in order to spread a database over a computer cluster. Rows in each partition are 

stored in either B-tree or heap structure. If the table has an associated, clustered index to allow fast 

retrieval of rows, the rows are stored in-order according to their index values, with a B-tree 

providing the index. The data is in the leaf node of the leaves, and other nodes storing the index 

values for the leaf data reachable from the respective nodes. If the index is non-clustered, the rows 

are not sorted according to the index keys. An indexed view has the same storage structure as an 

indexed table. A table without a clustered index is stored in an unordered heap structure. However, 
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the table may have non-clustered indices to allow fast retrieval of rows. In some situations the heap 

structure has performance advantages over the clustered structure. Both heaps and B-trees can span 

multiple allocation units. 

 

4.2 MODULES DESCRIPTION: 

 

1. Admin Login: 

Admin have to login to system through admin login to gain access. 

 User management: 

 View All Users - Displays all the faculty and student information.  

 Update Users    - Modify the student and faculty details. 

  

 

2. Faculty Login: 

Faculty can login into system by registered user id and password. 

Upload data: 

 

 Can view their information which is uploaded by the admin. 

 Upload the details of workshops and events in the department. 

 

3. Student Login: 

Student can login into system by registered user id and password. 

View content: 

 

 Can view their information which is uploaded by the admin. 

 Upload their workshops related information and give feedback. 
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5. SYSTEM ARCHITECTURE 

 
5.1 Data Flow Diagram: 

 
1. The DFD is also called bubble chart. It is a simple Graphical formalism that can be used to 

represent a system in terms of input data to the system, various processing carried out on this data, 

and the output data is generated by the system. 

 

2. The DFD is one of the most important modelling tools. It is used to model system components. 

These components are the system process, the data used by the process, anexternal entity that 

interacts with the system and the information flows in the system. 

 

3. DFD shows how the information moves through the system and how it is modified by a series of 

transformations. It is a graphical technique that depicts information flow and the transformations 

that are applied as data moves from input to input. 

 

4. DFD may be used to represent a system at any level of abstraction. It may be partitioned into 

levels that represent increasing information flow and functional detail.

Fig: Data Flow Diagram (DFD) 
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6. SYSTEM TESTING 

Software Testing: 

Software testing is the process of evaluation a software item to detect differences between given 

input and expected output. It is also to assess the features of a software item. Testing assesses the 

quality of the product. Software testing is a process that should be done during the development 

process. In other words, software testing is a verification and validation process. 

Verification: 

Verification is the process to make sure the product satisfies the conditions imposed at the start of the 

development phase. In other words, to make sure the product behaves the way we want it to. 

Validation: 

Validation is the process to make sure the user satisfies the specified requirements at the end of the 

development phase. In other words, to make sure the system is built as per user requirements. 

Basics of software testing: 

There are two basics of software testing: black box testing and white box testing. 

Black box Testing: 

Black box testing is a testing technique that ignores the internal mechanism of the system and 

focuses on the output generated against any input and execution of the system. It is also called 

functional testing. 

White box Testing: 

White box testing is a testing technique that takes into account the internal mechanism of a system. It 

is also called structural testing and glass box testing.Black box testing is often used for validation 

and white box testing is often used for verification.  
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6.1 Types of testing: 

There are many types of testing like 

 Unit Testing 

 Integration Testing 

 Functional Testing 

 System Testing 

 Acceptance Testing 

 Regression Testing 

 Beta Testing   

Unit Testing: 

Unit testing is the testing of an individual unit or group of related units. It falls under the class of 

white box testing. It is often done by the programmer to test that the unit he/she has implemented is 

producing expected output against given input. 

Integration Testing: 

Integration testing is testing in which a group of components are combined to produce output. Also, 

the interaction between software and hardware is tested in integration testing if software and 

hardware components have any relation. It may fall under both white box testing and black box 

testing.  

Functional Testing: 

Functional testing is the testing to ensure that the specified functionality required in the system 

requirements works. It falls under the class of black box testing. 

System Testing: 

System testing is the testing to ensure that by putting the software in different environments (e.g., 

Operating Systems) it still works. System testing is done with full system implementation and 

environment. It falls under the class of black box testing.  
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Acceptance Testing: 

Acceptance testing is often done by the customer to ensure that the delivered product meets the 

requirements and works as the customer expected. It falls under the class of black box testing. 

Regression Testing: 

Regression testing is the testing after modification of a system, component, or a group of related 

units to ensure that the modification is working correctly and is not damaging or imposing other 

modules to produce unexpected results. It falls under the class of black box testing. 

Beta Testing: 

Beta testing is the testing which is done by end users, a team outside development, or publicly 

releasing full pre-version of the product which is known as beta version. The aim of beta testing is to 

cover unexpected errors. It falls under the class of black box testing. 
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6.2 Testcases 

 

Admin Login: 
Valid User: 

 

 
 

Invalid User: 
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Faculty Login: 
Valid User: 

 
 

Invalid User: 
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Student Login: 
Valid User: 

 
 

Invalid User: 
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Student Registration: 

 

 
 

Faculty Registration: 
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SCREENSHOTS 
 

Login page: 

 In the home page of our cloud service we have three types of logins. 1. Admin Login,  

2. Faculty Login 3. Student Login 

 

 

 

Admin page: 

 The admin need to register the students and faculty 
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Student Registration page: 

 

 

 

The Admin will register the student by entering his details into the database 

 

Faculty Registration Page: 

 

The Admin registers the faculty by entering the details 
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Student Page: 
 

 

This is the home page of the student 

 

 

 

 

This is personal information of a particular student stored in the database displayed by clicking the 

personal menu in the page. 
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Faculty Page: 

 

 

 

This is the home page of faculty 

 

 

 

This is personal information of a particular faculty member stored in the database displayed by 

clicking the personal menu in the page. 
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CONCLUSION 

 

This portal is managed by the admin so there is no data leakage and it can be handled 

securely. Delivering such a software to the department, it helps to monitor the activities that take 

place in the department and it reduces time, money on manpower and efforts. It also helps in 

increasing the interaction between faculty and students of the department. 
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FUTURE ENHANCEMENT 

It is a department application so that others can edit and transform this system application 

according to their needs can be a future enhancement in project. It can be modified with respect to 

their requirements like they can add voting module, etc.. 
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APPENDIX 

 

Installation Process of Microsoft Visual Studio: 

 

Step 1 - Make sure your computer is ready for Visual Studio 

Before you begin installing Visual Studio: 

1. Check the system requirements. These requirements help you know whether your computer 

supports Visual Studio 2019. 

2. Apply the latest Windows updates. These updates ensure that your computer has both the 

latest security updates and the required system components for Visual Studio. 

3. Reboot. The reboot ensures that any pending installs or updates don't hinder the Visual Studio 

install. 

4. Free up space. Remove unneeded files and applications from your %SystemDrive% by, for 

example, running the Disk Cleanup app. 

Step 2 - Download Visual Studio 

Next, download the Visual Studio bootstrapper file. 

To do so, choose the following button, choose the edition of Visual Studio that you want, 

choose Save, and then choose Open folder. 

Download Visual Studio 

Step 3 - Install the Visual Studio installer 

Run the bootstrapper file to install the Visual Studio Installer. This new lightweight installer 

includes everything you need to both install and customize Visual Studio. 

1. From your Downloads folder, double-click the bootstrapper that matches or is similar to one 

of the following files: 

o vs_community.exe for Visual Studio Community 

o vs_professional.exe for Visual Studio Professional 

o vs_enterprise.exe for Visual Studio Enterprise 

If you receive a User Account Control notice, choose Yes. 
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2. We'll ask you to acknowledge the Microsoft License Terms and the Microsoft Privacy 

Statement. Choose Continue. 

 

Step 4 - Choose workloads 

After the installer is installed, you can use it to customize your installation by selecting the 

feature sets—or workloads—that you want. Here's how. 

1. Find the workload you want in the Visual Studio Installer. 
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For example, choose the "ASP.NET and web development" workload. It comes with the 

default core editor, which includes basic code editing support for over 20 languages, the 

ability to open and edit code from any folder without requiring a project, and integrated 

source code control. 

2. After you choose the workload(s) you want, choose Install. 

Next, status screens appear that show the progress of your Visual Studio installation. 

 Tip 

At any time after installation, you can install workloads or components that you didn't install 

initially. If you have Visual Studio open, go to Tools > Get Tools and Features... which 

opens the Visual Studio Installer. Or, open Visual Studio Installer from the Start menu. 

From there, you can choose the workloads or components that you wish to install. Then, 

choose Modify. 

Step 5 - Choose individual components (Optional) 

If you don't want to use the Workloads feature to customize your Visual Studio installation, 

or you want to add more components than a workload installs, you can do so by installing or 

adding individual components from the Individual components tab. Choose what you want, 

and then follow the prompts. 
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Step 6 - Install language packs (Optional) 

By default, the installer program tries to match the language of the operating system when it 

runs for the first time. To install Visual Studio in a language of your choosing, choose 

the Language packs tab from the Visual Studio Installer, and then follow the prompts. 

 

Change the installer language from the command line 

Another way that you can change the default language is by running the installer from the 

command line. For example, you can force the installer to run in English by using the 

following command: vs_installer.exe --locale en-US. The installer will remember this setting when 

it is run the next time. The installer supports the following language tokens: zh-cn, zh-tw, cs-

cz, en-us, es-es, fr-fr, de-de, it-it, ja-jp, ko-kr, pl-pl, pt-br, ru-ru, and tr-tr. 

Step 7 - Select the installation location (Optional) 

You can reduce the installation footprint of Visual Studio on your system drive. You can 

choose to move the download cache, shared components, SDKs, and tools to different drives, 

and keep Visual Studio on the drive that runs it the fastest. 



DEPARTMENT INFORMATION MANAGEMENT SYSTEM 

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              42 

 

 

 Important 

You can select a different drive only when you first install Visual Studio. If you've already installed 

it and want to change drives, you must uninstall Visual Studio and then reinstall it. 

For more information, see the Select installation locations page. 

Step 8 - Start developing 

1. After Visual Studio installation is complete, choose the Launch button to get started 

developing with Visual Studio. 

2. On the start window, choose Create a new project. 

3. In the search box, enter the type of app you want to create to see a list of available templates. 

The list of templates depends on the workload(s) that you chose during installation. To see 

different templates, choose different workloads. 

You can also filter your search for a specific programming language by using 

the Language drop-down list. You can filter by using the Platform list and the Project 

type list, too. 

4. Visual Studio opens your new project, and you're ready to code! 
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Installation Process of Microsoft SQL Server: 
 

Here we will see how to install SQL in our system for that follow below steps. Here we are installing 

SQL in windows 8.1 OS.  

  

Now go to your SQL Server installation files folder and double click on the setup file like as shown 

below. 

  

 
  

Whenever you click on the setup file, it will show the compatibility assistance window just ignore 

that message and click Run the program without getting help like as shown below. 

  

 
  

To setup SQL Server 2008 R2 it requires Microsoft .Net Framework and an updated windows 

installer that’s the reason it will show an alert window in that click OK to install required things like 

as shown below. 

  



DEPARTMENT INFORMATION MANAGEMENT SYSTEM 

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              44 

 

 
  

Once that is installed it will show the popup for Windows Update Standalone Installer, click OK 

button to install Windows Installer like as shown below. 

  

 
  

Once we finish installation it will ask you to restart the system. Once we restarted now double click 

on setup button to install SQL Server it will open installation screen like as shown below in that 

select installation  under that select New installation or add features to an existing 

application like as shown below. 

  

 
  

Once click on “New installation or add features to an existing application” it will open another 

window like as shown below. 
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Here it will run Setup Support Rules like as shown above once done click OK. Now it will open 

another window to Setup Support Rules in this window click install button like as shown below. 

  

 
  

Once Setup Support Rules installation finished it will show tested result like as shown below in this 

if everything fine then click the install button. 
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In the next screen, it will ask for the product key if you enter your key and click Next button like as 

shown below. 

  

 
  

Now accept the terms and conditions and click the Next button. 

  

 
  

Now select SQL Server Feature Installation like as shown below and click the Next button. 
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Now click on Select All button to select all features to install and then click Next button like as 

shown below. 

  

 
  

It will do the required tests once everything finished, click the Next button like as shown below. 
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Now select Default Instance and click Next button like as shown below. 

  

 
  

Now it will show required disk space to install all SQL Server features in that click Next like as 

shown below. 
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In the server configuration screen, you need to configure your accounts like as shown below and 

click Next button. 

 
  

Now in database engine configuration window select Mixed mode authentication (It will allow you 

to login with windows and SQL authentication) then specify password for your account and also 

add SQL Server administrator account for that click on Add Current User button to add current 

user as administrator or click on Add button to add new user and click next like as shown below. 
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In Analysis services configuration window specify administrator by Click on Add Current 

User button or Add button to add a new user as administrator like as shown below. 

  

 
  

In reporting services configuration window select Install the native mode default 

configuration and click Next button like as shown below. 
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Now in Error Reporting window click Next button like as shown below. 

  

 
  

In the installation configuration rules window, it will do some tests once everything is done 

click Next button like as shown below. 
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Now we are ready to install SQL Server so click on the install button like as shown below. 

  

 
  

In the installation progress window, it will show installation progress once done click next button 

like as shown below. 
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Once everything installed correctly it will show a message like as shown below. 

  

 
  

Now go to the start button of windows and open SQL Server Management Studio 2008 R2 like as 

shown below. 
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Now enter the server name and click Connect button like as shown below. 

  

 
  

Now our SQL Server Management studio like as shown below. 
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PROGRAMME 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. 

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.  

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 

Student will be able to  

1. Organize, maintain and protect IT Infrastructural resources.  

2. Design and Develop web, mobile, and smart appsbased software solutions to the real 

worldproblems. 
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PROJECT WORK MAPPING WITH PROGRAMME OUTCOMES AND   PROGRAM 

SPECIFIC OUTCOMES 

 

 

Classification 

 of  

Project 

 

Application Product Research Review 

  
   

 

 

Project Outcomes 

Outcome 1 
Identify the problem statement by analyzing various 

domains.   

Outcome 2 
Design and implement solutions to the computational 

problems by applying engineering knowledge. 

Outcome 3 
Present technical report by applying different visualization 

tools and Evaluation metrics. 

Outcome 4 
Analyze ethical, environmental, legal and security issues 

related to computing projects. 

 

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 3 3 2  3 1  3 3 3 2 2 2 

Outcome 2 3 3 3 3 3 3 3 3 3 2 3 2 3 3 

Outcome 3 2 2 2 2 3 3 3 3 3 3 3 3 3 3 

Outcome 4      3 3 3 3 3 3 3 2 2 

 

             Note:  level of mapping is as follows: 

 

1-Slightly (Low) mapped   2-Moderately (Medium) mapped    3-Substantially (High) mapped 
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ABSTRACT 
 

                     
Security experts have demonstrated numerous risks imposed by Internet of Things (IOT) 

devices on organizations. Due to the widespread adoption of such devices, their diversity, 

standardization obstacles, and inherent mobility, organizations require an intelligent mechanism 

capable of automatically detecting suspicious IOT devices connected to their networks. In 

particular, devices not included in a white list of trustworthy IOT device types (allowed to be 

used within the organizational premises) should be detected. There is a compelling need to 

mitigate bias and evaluate these methods independently in order to arrive at a new enhanced 

method for effective zero-day malware detection. In the proposed system, deep neural network 

is used to accurately identifying IOT device malware from the considered dataset. The dataset 

considered for the study is the publicly available dataset Ember Opcode is used with a subset 

containing 70,140 benign and 69,860 malicious files. We proposed to achieve high accuracy in 

our proposed system 
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                                                           CHAPTER 1 

                                                                                    INTRODUCTION 

1.1 PROBLEM STATEMENT 

The Internet of Things (IoT) is globally expanding, providing diverse benefits in nearly every 

aspect of our lives. Unfortunately, the IoT is also accompanied by a large number of 

information security vulnerabilities and exploits. If we take into account the inherent 

computational limitations of IoT devices in addition to their typical vulnerabilities, the ease by 

which hackers can locate them, and their expected proliferation worldwide, then both the risks 

and the projected global impact of connecting IoT devices to the network in any modern 

environment become clearly evident. 

A typical Internet of Things (IoT) deployment includes a wide pervasive network of (smart) 

Internet-connected devices, Internet-connected vehicles, embedded systems, sensors, and other 

devices/systems that autonomously sense, store, transfer and process collected data. IoT devices 

in a civilian setting includes health, agriculture, smart city, and energy and transport 

management systems. IoT can also be deployed in adversarial settings such as battlefields. For 

example in 2017, U.S. Army Research Laboratory (ARL) “established an Enterprise approach 

to address the challenges resulting from the Internet of Battlefield Things (IoBT) that couples 

multi-disciplinary internal research with extramural research and collaborative ventures. ARL 

intends to establish a new collaborative venture (the IoBT CRA) that seeks to develop the 

foundations of IoBT in the context of future Army operations”. 

There are underpinning security and privacy concerns in such IoT environment. While IoT and 

IoBT share many of the underpinning cyber security risks, the sensitive nature of IoBT 

deployment (e.g. military and warfare) makes IoBT architecture and devices more likely to be 

targeted by cyber criminals. In addition, actors who target IoBT devices and infrastructure are 

more likely to be state-sponsored, better resourced, and professionally trained. 

Intrusion and malware detection and prevention are two active research areas. However, the 

resource constrained nature of most IoT and IoBT devices and customized operating systems, 

existing / conventional intrusion and malware detection and prevention solutions are unlikely to 

be suited for real-world deployment. For example, IoT malware may exploit low level 

vulnerabilities present in compromised IoT devices or vulnerabilities specific to certain IoT 

devices (e.g., Stuxnet, a malware reportedly designed to target nuclear plants, are likely to be 

‘harmless’ to consumer devices such as Android and iOS devices and personal computers). 

Thus, it is necessary to answer the need for IoT and IoBT specific malware detection. 
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There has been recent interest in utilizing machine learning and deep learning techniques in 

malware detection (e.g. distinguishing between malware and benign applications), due to their 

potential to increase detection accuracy and robustness. Typically, the following criteria are 

used to evaluate the utility of machine learning and deep learning techniques in malware 

detection:  

True Positive (TP): indicates that a malware is correctly identified as a malicious application. 

True Negative (TN): indicates that a benign is detected as a non-malicious application correctly. 

False Positive (FP): indicates that a benign is falsely detected as a malicious application. 

 False Negative (FN): indicates that a malware is not detected and labeled as a non-malicious 

application. 

1.2 PURPOSE OF THE PROJECT  

Machine learning and deep learning rely on the feature engineering, feature selection and 

feature representation methods. The set of features with a corresponding class is used to train a 

model in order to create a separating plane between the benign and malwares. This separating 

plane helps to detect a malware and categorize it into its corresponding malware family. The 

innovation of the project relies on the feature engineering, which we used to identify the 

malware from IOT device dataset.  

1.3 SCOPE OF THE PROJECT  

Detection and mitigation of malware is an evolving problem in the cyber security field. As 

researchers develop new techniques, malware authors improve their ability to evade detection. 

In the proposed work, we considered the IoT device dataset for classifying it to benign or 

malware using deep neural networks.  

1.4 OVERVIEW  

The current research focuses on the risks IoT devices pose to large corporate organizations. IoT 

security in enterprises is associated with the behavior of the organization itself, as well as its 

employees. Self-deployed IoT devices may support a variety of enterprise applications. For 

instance, smart cameras and smoke detectors enhance security; smart thermostats, smart light 

bulbs and sockets facilitate power savings; and so forth. Given this, care should be taken to 

make sure that such Web-enabled devices do not contribute to an expansion of the cyber attack 

surface within the organization. 
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CHAPTER 2 

SYSTEM ANALYSIS 

 

2.1 EXISTING SYSTEM  

Signature-based malware detection were used, which can also perform a heuristic search to 

identify the behavior of malware.  

However, the major challenge in such classical approaches is that new variants of malware use 

antivirus evasion techniques such as code obfuscation and hence such signature-based 

approaches are unable to detect zero-day malwares 

Comparative study of various classical machine learning classifiers for malware detection was 

performed, and a framework for zero day malware detection was proposed.  

2.2 LIMITATIONS OF EXISTING SYSTEM  

The major issue with the classical machine learning based malware detection system is that they 

rely on the feature engineering, feature learning and feature representation techniques that 

require an extensive domain level knowledge. Moreover, once an attacker comes to know the 

features, the malware detector can be evaded easily. 

2.3 PROPOSED SYSTEM 

The proposed system handles OpCode dataset, which is the dataset from IoT device is 

considered for deep learning model. The deep neural network in keras package is implemented 

on the study. 

2.4 ADVANTAGES OF PROPOSED SYSTEM 

With the increase of epoch in training, we get the best accuracy on training and validation. 

The system identifies the benign and malware data with good accuracy 

 

2.5 LITERATURE SURVEY 

This chapter gives the overview of literature survey. This chapter represents some of the 

relevant work done by the researchers.  

Many existing techniques have been studied by the researchers on IoT device malware 

prediction problem, few of them are discussed below. 

S.No Title Author/Year Concept Used Remarks 

1 Internet of 

Things: 

Security 

Vulnerabilities 

Ioannis Andrea, 

Chrysostomos 

Chrysostomou, George 

Hadjichristofi 

This study explores the 

security aims and goals of 

IoT and then provides a 

new classification of 

Classification 

method applied 

for four classes 

of attacks; 
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and Challenges Proceedings - IEEE 

Symposium on 

Computers and 

Communications, Vol. 

2016-Febru 

 

different types of attacks 

and countermeasures on 

security and privacy. It 

then discusses future 

security directions and 

challenges that need to be 

addressed to improve 

security concerns over 

such networks and aid in 

the wider adoption of IoT 

by masses. 

Physical, 

Network, 

Software, and 

Encryption 

Attacks. 

2 A Smart Home 

is No Castle: 

Privacy 

Vulnerabilities 

of Encrypted 

IoT Traffic 

Noah Apthorpe, Dillon 

Reisman, and Nick 

Feamster, Workshop 

on Data and 

Algorithmic 

Transparency 

This work examine four 

IoT smart home devices 

(a Sense sleep monitor, a 

Nest Cam Indoor security 

camera, aWeMo switch, 

and an Amazon Echo) and 

find that their network 

traffic rates can reveal 

potentially sensitive user 

interactions even when 

the traffic is encrypted. 

The results 

indicate that a 

technological 

solution is 

needed to 

protect IoT 

device owner 

privacy, and 

that IoT-

specific 

concerns must 

be considered 

in the ongoing 

policy debate 

around ISP data 

collection and 

usage. 

3 Flow 

whitelisting in 

SCADA 

networks 

Rafael Ramos Regis 

Barbosa, Ramin Sadre, 

and Aiko Pras, 

International Journal of 

Critical Infrastructure 

Proposed an approach to 

improve the security of 

these networks based on 

flow whitelisting. A flow 

whitelist describes the 

The evaluation 

of the approach 

focuses on two 

important 

whitelist 
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Protection 6, 3-4 legitimate traffic solely 

using four properties of 

network packets: the 

client address, the server 

address, the server-side 

port, and the transport 

protocol. The proposed 

approach consists in 

learning a flow whitelist 

by capturing network 

traffic and aggregating it 

into flows for a given 

period of time. 

characteristics: 

size and 

stability. We 

demonstrate the 

applicability of 

the approach 

using realworld 

traffic traces, 

captured in two 

water treatment 

plants and a gas 

and electric 

utility. 

4 Unknown  

malware 

detection using 

network traffic 

classification 

Dmitri Bekerman, 

Bracha Shapira, Lior 

Rokach, and Ariel Bar. 

2015, In Conf. on 

Communications and 

Network Security 

(CNS). IEEE, 134–142 

This work studies 

supervised based system 

for detecting malware by 

analyzing network traffic. 

The proposed method 

extracts 972 behavioral 

features across different 

protocols and network 

layers, and refers to 

different observation 

resolutions (transaction, 

session, flow and 

conversation windows). A 

feature selection method 

is then used to identify the 

most meaningful features 

and to reduce the data 

dimensionality to a 

tractable size. 

A comparative 

experimental 

study using real 

network traffic 

from various 

environments 

indicates that 

the proposed 

system 

outperforms 

existing state-

of-the-art rule-

based systems, 

such as Snort 

and Suricata. 

5 Disclosure: Leyla Bilge, Davide I this study Disclosure, a To reduce 
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detecting 

botnet 

command and 

control servers 

through large-

scale netflow 

analysis 

Balzarotti, William 

Robertson, Engin 

Kirda, and Christopher 

Kruegel, In 

Proceedings of the 

28th Annual Computer 

Security Applications 

Conference. 

ACM,2012,  129–138. 

large-scale, wide-area 

botnet detection system 

that incorporates a 

combination of novel 

techniques to overcome 

the challenges imposed by 

the use of NetFlow data.  

 

Disclosure's 

false positive 

rate, we 

incorporate a 

number of 

external 

reputation 

scores into our 

system's 

detection 

procedure. The 

evaluation 

demonstrates 

that Disclosure 

is able to 

perform real-

time detection 

of botnet C&C 

channels over 

datasets on the 

order of billions 

of flows per 

day. 

6 Secure 

communication 

for smart IoT 

objects: 

Protocol 

stacks, use 

cases and 

practical 

examples 

Riccardo Bonetto, 

Nicola Bui, Vishwas 

Lakkundi, Alexis 

Olivereau, Alexandru 

Serbanati, and Michele 

Rossi, Inter. 

Symposium on a 

World of Wireless, 

Mobile and 

Multimedia Networks 

The proposed method is 

lightweight and allows the 

protection of IoT devices 

through strong encryption 

and authentication means, 

so that constrained 

devices can benefit from 

the same security 

functionalities that are 

typical of unconstrained 

Used trusted 

unconstrained 

nodes for the 

offloading of 

computationally 

intensive tasks. 

This design 

does not require 

any 

modifications 
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(WoWMoM) 2012 domains, without however 

having to execute 

computationally intensive 

operations. 

to the protocol 

stacks of 

unconstrained 

nodes. 

7 Zero-day 

malware 

detection based 

on supervised 

learning 

algorithms of 

API call 

signatures 

M. Alazab, S. 

Venkatraman, P. 

Watters, and M. 

Alazab, Data Mining 

Conf., vol. 121. 

Ballarat, Australia: 

Australian Computer 

Society, Dec. 2011, pp. 

171182. 

This study employed for 

the collection of large 

data sets to train the 

classifiers, and analyses 

the performance results of 

the various data mining 

algorithms adopted for the 

study using a fully 

automated tool developed 

in this research to conduct 

the various experimental 

investigations and 

evaluation. 

Employed 

robust 

classifiers, 

namely Naïve 

Bayes (NB) 

Algorithm, 

k−Nearest 

Neighbor 

(kNN) 

Algorithm, 

Sequential 

Minimal 

Optimization 

(SMO) 

Algorithm 

8 Proling and 

classifying the 

behavior of 

malicious 

codes 

M. Alazab, J. Syst. 

Softw., vol. 100, pp. 

91102, Feb. 2015. 

Proposed framework to 

extract features statically 

and dynamically from 

malware that reflect the 

behavior of its code such 

as the Windows 

Application Programming 

Interface (API) calls. 

Similarity based mining 

and machine learning 

methods have been 

employed to profile and 

classify malware 

behaviors. This method is 

It is effective in 

identifying 

known malware 

variants, and 

also classifies 

malware with 

high accuracy 

and low false 

alarm rates. 
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based on the sequences of 

API sequence calls and 

frequency of appearance. 

9 Hybrids of 

support vector 

machine 

wrapper and 

lter based 

framework for 

malware 

detection 

S. Huda, J. Abawajy, 

M. Alazab, M. 

Abdollalihian, R. 

Islam, and J. 

Yearwood, Future 

Gener. Comput. Syst., 

vol. 55, pp. 376390, 

Feb. 2016. 

Propose a hybrid 

framework for malware 

detection by using the 

hybrids of Support Vector 

Machines Wrapper, 

Maximum- Relevance–

Minimum-Redundancy 

Filter heuristics where 

Application Program 

Interface (API) call 

statistics are used as a 

malware features. The 

novelty of our hybrid 

framework is that it 

injects the filter’s ranking 

score in the wrapper 

selection process and 

combines the properties of 

both wrapper and filters 

and API call statistics 

which can detect malware 

based on the nature of 

infectious actions instead 

of signature. 

The 

performances 

of the proposed 

and existing 

models have 

further been 

compared using 

binary logistic 

regression. 

10 Learning the 

PE header, 

malware 

detection with 

minimal 

domain 

E. Raff, J. Sylvester, 

and C. Nicholas, Proc. 

10th ACMWorkshop 

Artif. Intell. Secur. 

New York, NY, USA: 

ACM, Nov. 2017, pp. 

Feasibility of applying 

neural networks to 

malware detection and 

feature learning. 

Proposed work 

restricting to a 

minimal 

amount of 

domain 

knowledge in 
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knowledge 121132. order to extract 

a portion of the 

Portable 

Executable 

(PE) header. By 

doing this we 

show that 

neural networks 

can learn from 

raw bytes 

without explicit 

feature 

construction, 

and perform 

even better than 

a domain 

knowledge 

approach that 

parses the PE 

header into 

explicit 

features. 

  

 

2.7 FEASIBILITY STUDY 

There were many existing studies carried on analyzing IoT device data and identifying 

malware/intrusion/unauthorized access. The literature review has done on few papers related to 

these study and arrived some inferences are discussed below. 

 Data mining concepts of classification technique was quite used technique in most of the 

existing study. 

 Physical, Network, Software, and Encryption Attacks were found from the data flow 

from input IoT devices. 

 Some of smart home studies carried out were breaches the privacy of data. 
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 Whitlisting based on size and stability was also carried out. 

 Feature selection method is used to identify the most meaningful features, whereas it 

may not consider the import feature.  

 Strong encryption and authentication for IoT device are used which may required high 

cost on processing. 

 Some of the machine learning classification algorithm were used such as Naive bayes, 

KNN, SMO, which bring less accuracy on malware detection. 

From the above problems we identified that Deep learning techniques are necessary for malware 

classification with highest accuracy. Thus there is a necessary study on deep learning on data 

from IIoT devices which gives the less false positives and high accuracy. 

2.8 SYSTEM REQUIREMENTS SPECIFICATION 

The system requirements includes Hardware and Software requirement, which are provided 

below 

Hardware Specifications 

Processor   : Any Processor above 500 MHz. 

Ram    : 4 GB 

Hard Disk   : 4 GB 

Input device   : Standard Keyboard and Mouse. 

Output device               : VGA and High Resolution Monitor. 

Software specifications 

Operating System  : Windows 7 or higher 

Programming               : Python 3.6 and related libraries 
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                                                          CHAPTER 3 

                                                      SYSTEM DESIGN 

3.1 DATABASE DESIGN 

Data collection 

The data collection process involves the selection of quality data for analysis. Here we used 

Opcode dataset taken from Kaggle.com for machine learning implementation. The job of a data 

analyst is to find ways and sources of collecting relevant and comprehensive data, interpreting 

it, and analyzing results with the help of statistical techniques. 

Data visualization 

A large amount of information represented in graphic form is easier to understand and analyze. 

Some companies specify that a data analyst must know how to create slides, diagrams, charts, 

and templates. In our approach, the training accuracy is shown. 

 

Figure: Data Visualization of training accuracy 
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Data preprocessing 

The purpose of preprocessing is to convert raw data into a form that fits machine learning. 

Structured and clean data allows a data scientist to get more precise results from an applied 

machine learning model. The technique includes data formatting, cleaning, and sampling. 

Dataset splitting 

A dataset used for machine learning should be partitioned into three subsets — training, test, 

and validation sets. 

Training set. A data scientist uses a training set to train a model and define its optimal 

parameters it has to learn from data. 

Test set. A test set is needed for an evaluation of the trained model and its capability for 

generalization. The latter means a model’s ability to identify patterns in new unseen data after 

having been trained over a training data. It’s crucial to use different subsets for training and 

testing to avoid model overfitting, which is the incapacity for generalization we mentioned 

above. 

Model training 

After a data scientist has preprocessed the collected data and split it into train and test can 

proceed with a model training. This process entails “feeding” the algorithm with training data. 

An algorithm will process data and output a model that is able to find a target value (attribute) 

in new data an answer you want to get with predictive analysis. The purpose of model training 

is to develop a model. 

Model evaluation and testing 

The goal of this step is to develop the simplest model able to formulate a target value fast and 

well enough. A data scientist can achieve this goal through model tuning. That’s the 

optimization of model parameters to achieve an algorithm’s best performance. 
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3.2 UML DIAGRAMS 

USE CASE DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Use case Diagram 

 

 

 

 

 

 

 

The above figure represent use case diagram of proposed system, where user inputs train and 

test set, the algorithm work to identify benign or malignant. The actor and use case is 

represented. An eclipse shape represents the use case namely input data, pre-process, prediction 

and output. 
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SEQUENCE DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Sequence Diagram 

 

 

 

 

 

 

A sequence diagram shows a parallel vertical lines, different processes or objects that live 

simultaneously, and as horizontal arrows, the messages exchanged between them, in order in 

which they occur. The above figure represents sequence diagram, the proposed system’s 

sequence of data flow is represented.  
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COLLABORATION DIAGRAM 

 

Figure: Collaboration Diagram 

The above figure shows the collaboration diagram of the proposed system, where we 

represented the collaboration between the actor and function modules with sequence number. 
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ACTIVITY DIAGRAM 

 

Figure: Collaboration Diagram 

The above figure show the activity diagram of the proposed system, where we represented the 

identified activities and its functional flow. 
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DEPLOYMENT DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Deployment Diagram 

 

 

 

 

 

 

 

In the deployment diagram the UML models the physical deployment of artifacts on nodes. The 

nodes appear as boxes, and the artifacts allocated to each node appear as rectangles within the 

boxes. Nodes may have subnodes, which appear as nested boxes. A single node in a deployment 

diagram may conceptually represent multiple physical nodes, such as a cluster of database 

servers.  
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CHAPTER 4 

SYSTEM IMPLEMENTATION 

4.1 SOFTWARE IMPLEMENTATION 

The proposed work is implemented in Python 3.6.4 with libraries Keras, pandas, matplotlib and 

other mandatory libraries. Deep learning algorithm is applied.  

This chapter studies the module slit up of our proposed system.  

SYSTEM ARCHITECTURE 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Data pre-processing 

The OPcode dataset, which is an IOT device dataset is taken for the study. There are few pre-

processing steps involved in this module. First the data from benign and malignant folders are 

read the data are converted to integer value. The integer value data are applied counter function, 

in which it converts all data to number of counts. For example, number of 1's, number of 2's etc. 

The integer values are also written as pickle file. In this module, the train and test data split is 

also done and stored as separate pickle file. 

Deep training model 

Deep neural network (DNN) is used to classifying the input as benign or malignant from Iot 

Device dataset. A Deep neural network (DNN) creates a directed graph in which a graph is 

composed of nodes and edges. For deep learning, we used deep neural network from Keras 

package in python. In general, there are three layers in neural network as shown in the diagram 
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below. They are input, hidden and output layer. For training purpose, we take input file 

train_data.pkl file from the above module.  

The proposed architecture uses contains 3 or more layers, specifically one input layer, one or 

more hidden layer and an output layer in which each layer has many neurons, called as units in 

mathematical notation. 

Input Layer 

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. Pass an input_shape 

argument to the first layer, a fully connected layer with 200 hidden units. This is a shape tuple, 

we considered here 232. 

 

Hidden layer 

Dense is a standard layer type that works for most cases. In a dense layer, all nodes in the 

previous layer connect to the nodes in the current layer. Here we used 2 hidden layers with 50 

and 10 neuron in first hidden and second hidden layer respectively. 

Output layer 

The Rectifier activation function is used. The output layer contains a single neuron in order to 

make predictions. It uses the sigmoid activation function in order to produce a probability 

output in the range of 0 to 1 that can easily and automatically be converted to crisp class values. 

For binary classification problem, sigmoid activation is generally used. From the trained model 

we get model.h5 as output file. 

TRAINING EVALUATIONS 

The training is carried out for different epoch values ranging from 1 to 5 and the accuracy for 

training and validation is plotted. Similarly training and validation loss is plotted against 

number of epoch. 



                                   

                                                                                           INFORMATION TECHNOLOGY 

 

Figure: Training and Validation Accuracy 

 

Figure: Training and Validation Loss 

4.2 MODULE DESCRIPTION 

Prediction module 

In the prediction module, the given input in predicted as benign or malignant using the trained 

model  from above module. First, the input file is pre-processed by the same process as we 

handled in the previous module. The pre-processed data is transformed to scalar data and predict 

output as benign or malignant. 
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                                                              CHAPTER 5 

                                                          SYSTEM TESTING 

5.1 TEST CASES 

 After finishing the development of any computer based system the next complicated time      

consuming process is system testing. During the time of testing only the development company 

can know that, how far the user requirements have been met out, and so on. 

Software testing is an important element of the software quality assurance and represents the 

ultimate review of specification, design and coding. The increasing feasibility of software as a 

system and the cost associated with the software failures are motivated forces for well planned 

through testing. 

 

Testing Objectives 

       These are several rules that can save as testing objectives they are:       

 Testing is a process of executing program with the intent of finding an error. 

 A good test case is one that has a high probability of finding an undiscovered 

error. 

 

Testing procedures for the project is done in the following sequence 

 System testing is done for checking the server name of the machines being 

connected between the customer and executive.. 

 The product information  provided by the company to the executive is tested against 

the validation with the centralized data store.  

 System testing is also done for checking the executive availability to connected to 

the server. 

 The server name authentication is checked and availability to the customer  

 Proper communication chat line viability is tested and made the chat system function 

properly. 

 Mail functions are tested against the user concurrency and customer mail  

date validate. 

Following are the some of the testing methods applied to this effective project: 

This examines the logic of the system. If we are getting the output that is required by the 

user, then we can say that the logic is perfect. 
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Specification testing: 

We can set with, what program should do and how it should perform under various condition. 

This testing is a comparative study of evolution of system performance and system 

requirements. 

Module level testing: 

In this the error will be found at each individual module, it encourages the programmer to find 

and rectify the errors without affecting the other modules. 

Unit testing: 

Unit testing focuses on verifying the effort on the smallest unit of software-module. The 

local data structure is examined to ensure that the date stored temporarily maintains its integrity 

during all steps in the algorithm’s execution. Boundary conditions are tested to ensure that the 

module operates properly at boundaries established to limit or restrict processing. 

Integration testing: 

Data can be tested across an interface. One module can have an inadvertent, adverse 

effect on the other. Integration testing is a systematic technique for constructing a program 

structure while conducting tests to uncover errors associated with interring. 

Validation testing: 

It begins after the integration testing is successfully assembled. Validation succeeds 

when the software functions in a manner that can be reasonably accepted by the client. In this 

the majority of the validation is done during the data entry operation where there is a maximum 

possibility of entering wrong data. Other validation will be performed in all process where 

correct details and data should be entered to get the required results. 

Recovery testing: 

Recovery Testing is a system that forces the software to fail in variety of ways and 

verifies that the recovery is properly performed. If recovery is automatic, re-initialization, and 

data recovery are each evaluated for correctness. 

Security testing: 

Security testing attempts to verify that protection mechanism built into system will in fact 

protect it from improper penetration. The tester may attempt to acquire password through 

external clerical means, may attack the system with custom software design to break down any 

defenses to others, and may purposely cause errors. 

Performance testing: 
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Performance Testing is used to test runtime performance of software within the context of an 

integrated system. Performance test are often coupled with stress testing and require both 

software instrumentation. 

Black- box testing  

It focuses on functional requirement of software. It enables to derive ets of input conditions that 

will fully exercise all functional requirements for a program. Black box testing attempts to find 

error in the following category: 

 Incorrect or missing function 

 Interface errors 

 Errors in data structures or external database access and performance errors. 

 

Output testing: 

After performing the validation testing, the next step is output testing of the proposed system 

since no system would be termed as useful until it does produce the required output in the 

specified format. Output format is considered in two ways, the screen format and the printer 

format. 

User acceptance testing: 

User Acceptance Testing is the key factor for the success of any system. The system under 

consideration is tested for user acceptance by constantly keeping in touch with prospective 

system users at the time of developing and making changes whenever required. 
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CONCLUSION AND FUTURE WORK 

Conclusion 

IoT, particularly IoBT, will be increasingly important in the foreseeable future. No malware 

detection solution will be foolproof but we can be certain of the constant race between cyber 

attackers and cyber defenders. Thus, it is important that we maintain persistent pressure on 

threat actors In proposed system, an IoT and IoBT malware detection approach is presented 

based on class-wise selection of Op-Codes sequence as a feature for classification task. A graph 

of selected features was created for each sample and a deep neural network learning approach 

was used for malware classification. Our evaluations demonstrated the robustness of our 

approach in malware detection with an accuracy rate of 99.8%. 

Future work 

In the future, we plan to evaluate the proposed approach against larger and broader datasets, and 

implementing a prototype of the proposed approach in a real-world IoT and IoBT system for 

evaluation and refinement. Furthermore, so as to leverage advantages of distributed computing, 

the proposed method will redesign somehow efficiently deploy on a network of IoT nodes. 
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The following screen shows the application home page 

 

Load Train and Test pickles 

 

Training and validation accuracy 
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Training and validation loss 
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Accuracy and error values from deep learning 
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Confusion matrix for prediction 
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