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Course Objectives

To make the students

• become familiar with numerical methods.

• know how to solve ODE numerically.

• understand the procedures to find correlation and regression.

• know how to solve linear and fractional programming problems.

Course Outcomes

Upon successful completion of the course, the students will be able to

• solve eigen value problems and system of D.E.s

• apply different methods to solve the problems related to finite differences.

• solve boundary value problems numerically

4. find correlation, regression for a given data and able to estimate different

parameters.

• find the optimal solutions to linear and fractional programming problems.

Course Content

UNIT – I: Solutions of Linear Equations

Iterative methods : Gauss – Siedel iteration method, Successive over –relaxation

method.

Eigen values and Eigen vectors: Jacobi method for symmetric matrices,

Rutishauser method of arbitrary matrices – Power method.

UNIT – II: Finite Difference and their Applications

Boundary conditions- Beam deflection – Solution of characteristic value prob-

lems- Richardson’s extrapolation - Use of unevenly spaced pivotal points – Appli-

cation to Simply Supported Beams.

UNIT – III: Numerical Solutions of Ordinary Differential Equations

Boundary Value Problems: Shooting Method – solution through a set of equa-

tions - derivative boundary conditions - Rayleigh Ritz Method.

UNIT – IV: Random Variables And Estimation Theory

Probability - Probability distributions - moments, M.G.F-Two dimensional random

variables correlation, regression multiple and partial correlation and regression -

Estimation theory basic concepts (Review) - Estimation of parameters - Maxi-

mum likelihood estimates - method of moments.

Professional Elective - I

COMPUTATIONAL METHODS IN STRUCTURAL ENGINEERING
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



UNIT – V: Optimization Techniques

Linear Programming: Mathematical formulation-graphical solution of two variable

– simplex method-artificial variable technique- Big M method- linear fractional

programming problem.

Text Books

1. Numerical methods for Engineers by Steven C.Chapra and Raymond P.Canale

– McGraw Hill Book Company.

2. Introductory Methods of Numerical Analysis by S. S. Sastry (PHI)

3. An Outline of Statistical Theory, Vol. I, II by A. M. Goon, M. K. Gupta, B.

Dasgupta (The World Press Pvt. Ltd.)

4.  Linear and Nonlinear Optimization: Second Edition, Igor Griva, Stephen G.

Nash, ArielaSofer

Reference Books

1. Advanced Engineering Mathematics by Stanley Grossman & William R.

Derrick (Harper & Row Publishers).

2. Applied numerical analysis by Curtis. F.Gerald- AddesonWesely Publishing

Company.

*    *    *
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Course Objectives

To make the students

• Impart the knowledge on designing various type of structures like bunkers,

silos, grid floors, flat slabs, shear walls and multi-stored building frames.

Course Outcomes

Upon successful completion of the course, the students will be able to

• design the bunkers and silos

• analyze grid floors using approximate methods

• design flat slab.

• gets reasonable expertise to implement ductile detailing and also design

solid shear walls

• gain the knowledge on concept of designing Multi-storeyed building frames

Course Content

UNIT – I: Bunkers and Silos

Introduction - Design principles and theories - IS Code provision - design of rectan-

gular bunkers - design of cylindrical soils.

UNIT – II: Approximate analysis of Grid Floors

Introduction, analysis of rectangular grid floors by Timoshenko’s plate theory and

stiffness matrix method, comparison of methods of analysis, reinforcement detail-

ing in grid floor.

UNIT – III: Flat Slabs

Introduction, components, IS code provisions, Design Methods, design for flexure

and shear

UNIT – IV: Ductile Detailing

Ductile detailing of RCC beams and columns using IS: 13920-1993 code Design

of Shear Walls: Design and Detailing of Shear Walls considering shear wall-

frame interaction in a tall RC structure subjected to seismic loading.

UNIT – V: Multi-Storey Building Frames

Introduction-analysis of Multi-storey Frames-Method of substitute Frames-

Design Example-Bending Moments in Columns-Analysis of Multi-storey frames

subjected to horizontal forces-Design Example.
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Professional Elective - I

ADVANCED R.C. DESIGN
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. P.C. Varghese, “Advanced Reinforced Concrete Design”, Prentice

Hallpublication(Unit II,III&IV)

2. N.Krishnam Raju ,”Advanced Reinforced concrete Design”,

CBSpublication.(Unit I&V)

Reference Books

1. Park & Paulay, “Reinforced Concrete”, John Wiley & sons Publications.

2. Pillai and Menon, “Reinforced concrete Design “.

3. H.J. Shah, “Reinforced Concrete”, Charotar Publishers, 2014.

*    *    *



Course Objectives

To make the students

• learn about the various approaches of stress application on any members.

• understand the knowledge of analysis of stress on concrete.

Course Outcomes

Upon successful completion of the course, the students will be able to

• explain the importance of stress and various methods of stresses applied.

• apply the knowledge of strain measurement and using them in design criteria.

• enumerate strain rosettes and applications to concrete.

• understand the importance of 2 D photoelasticity.

Course Content

UNIT – I: Principles of Experimental Approach

Merits of Experimental Analysis Introduction, uses of experimental stress

analysis advantages of experimental stress analysis, Different methods – Simpli-

fication of problems.

UNIT – II: Strain Measurement using Strain Gauges

Definition of strain and its relation of experimental Determinations Properties of

Strain Gauge Systems-Types of Strain Gauges –Mechanical, Acoustic and Opti-

cal Strain Gauges. Introduction to Electrical strain gauges - Inductance strain

gauges – LVDT – Resistance strain gauges – various types – Gauge factor –

Materials of adhesion base.

UNIT – III: Strain Rossettes and Non – Destructive Testing of Concrete

Introduction – the three elements Rectangular Rosette – The Delta Rosette Cor-

rections for Transverse Strain Gauge. Ultrasonic Pulse Velocity method – Applica-

tion to Concrete. Hammer Test – Application to Concrete.

UNIT – IV: Theory of Photoelasticity

Introduction –Temporary Double refraction – The stress Optic Law –Effects of

stressed model in a polar scope for various arrangements – Fringe Sharpening.

Brewster’s Stress Optic law.
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Professional Elective - I

EXPERIMENTAL STRESS ANALYSIS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – V: Two-Dimensional Photoelasticity

Introduction – Isochramic Fringe patterns- Isoclinic Fringe patterns passage of

light through plane Polariscope and Circular polariscope Isoclinic Fringe

patterns – Compensation techniques – Calibration methods – Separation meth-

ods – Scaling Model to prototype Stresses – Materials for photo – Elasticity Prop-

erties of Photo elastic Materials.

Text Books

1. Experimental stress analysis by Dr.SadhuSingh.khanna Publishers 5thedition.

2. Experimental Stress analysis by U.C.Jindal, Pearson Pubilications, latest

edition.

3. Experimental Stress Analysis by L.S.Srinath, MC.Graw Hill Company

Publishers 4th edition.

Reference Books

1. Theory of Elasticity by S P Timoshenko and J N Goodier, MC.Graw Hill

Company Publishers 3rd edition.

2. Experimental Stress Analysis by J W Dally and W F Riely, MC.Graw Hill

Company Publishers 3rd edition.

3. Experimental Stress Analysis and Motion Measurements by R C Dove and P

H Adams, Publisher: Merrill; First Edition edition(1964)

4. Some Basic Problems of the Mathematical Theory of Elasticity by N I

Mushelishvili, Third, revised and augmented edition, Moscow, 1949.

*   *   *
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Course Objectives

To make the students

• familiarize the behavior of the plates and shells with different geometry under

various types of loads.

Course Outcomes

Upon successful completion of the course, the students will be able to

• evaluate the deflection of plates for different loadings.

• understand the concept of folded plates.

• determine various forces in shells.

• explain the concept of curvature in shells.

• gain knowledge on beams, theory of cylindrical shells.

Course Content

UNIT – I: Rectangular Plates

Pure bending of Plates – Relations between bending moments and curvature –

Derivation of governing differential equation for plate – Slope and curvature of slightly

bent plates. Rectangular Plates: Plates under uniformly distributed load with differ-

ent boundary conditions.

UNIT – II: Circular Plates

Circular plates: Symmetrically loaded, Circular plates under various loading Con-

ditions, Circular plate with a circular hole at center.

UNIT – III: Folded Plates

Structural behavior of folded plates; Equation of three shears; Application of

Simpson’s and Whitney’s methods.

UNIT – IV: Introduction To Shells

Introduction to shells -Classification of shells- Equations of Equilibrium of shells:

Derivation of stress resultants, principles of membrane theory and bending theory.

UNIT – V: Cylindrical Shells

Cylindrical Shells: Derivation of the governing DKJ equation for bending theory,

details of Schosrer’s theory. Beam method of analysis..

Professional Elective - II

THEORY OF PLATES AND SHELLS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Timoshenko and Krieger - Theory of plates and shells, McGraw-Hill book

company, INC, New York.

2. H.Kraus - Thin Elastic Shells, John Wiley and sons (1967), New York

3. P.C. Varghese,” Design of Reinforced Concrete Shells and Folded plates”,

PHI Learning Private Limited, New Delhi (2010).

4. J.N.Reddy (1999)-Theory and Analysis of Elastic Plates, Taybr and Francis,

Philadelphia.

Reference Books

1. S.S.Bhavikatti ,”Theory of plates and shells”, New Age International, New

Delhi

2. Chandrasekhar k (2001) – Theory of Plates, University Press, Hyderaba

3. J. Ramachandran,” Thin Shells Theory and Problems”, Universities Press.

“Stresses in shells”, Flugge, 2nd Edition, Springer.

4. Bairagi. K,” Plate Analysis”, Khanna Publisher, New Delhi.

5. Ramaswamy. G.S,” Design and Construction of Concrete Shell Roofs”, Mc

GrawK.Chandrasekhara

*    *    *



M.Tech - Structural Engineering (CE) - R17 32

Course Objectives

To make the students

• To become familiar to latest types, properties and applications of cements

    and admixtures

• build the knowledge on different types of prospecting aggregates

• impart knowledge on characteristics of quality, durability and concrete

construction.

• familiarize with latest technology developments in construction

Course Outcomes

Upon successful completion of the course, the students will be able to

• explain the properties and applications of latest cements and admixtures.

• identify the suitability of different types of prospecting aggregates and their

use.

• determine the role Quality and durability of concrete in concrete construction

• explain about special processes in concreting.

• enumerate the usage of concrete coatings and surface treatments.

Course Content

UNIT–I: Cements

Review of cements including blended and special cements, manufacture, chemi-

cal composition, chemical and physical processes of hydration, modern meth-

ods of analysis.

UNIT–II: Admixtures

Review of types and classification; chemical composition; origin and manufac-

ture; actions and interactions; usage; effects on properties of concretes, mortars

and grouts; applications.

UNIT–III: Aggregates

Review of types; elementary mineralogy and petrology; aggregate prospecting;

production of artificial aggregates; sampling and testing.

Professional Elective - II

ADVANCEMENTS IN CONCRETE TECHNOLOGY
I  Semester

Lecture : 4 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Quality, Durability of Concrete and Concrete Construction

Quality of mixed concrete: outline of problems involved; control techniques; se-

lection of control procedures. Quality of finished product- Durability concept; pore

structure and transport processes; reinforcement corrosion Chloride attack sul-

phate attack - Fire resistance; frost damage; alkali-silica reaction; methods of

providing durable concrete;

UNIT–V: Special Processes and Technology for Particular Types of Structure

Sprayed concrete; underwater concrete; grouts, grouting and grouted concrete;

mass concrete; slip-form construction; pumped concrete; concrete for liquid re-

taining structures; vacuum process.

Text Books

1. Concrete Technology, M.S.Shetty, Edition -2006, S.Chand& Co.

2. Properties of Concrete, A.M.Neville, 5thedition(2012), Pearson.

Reference Books

1. Concrete Technology, M.L.Gambhir, 3rd edition TataMc.Graw Hill Publishers,

New Delhi

2. Concrete Technology by A.R. Santha Kumar, Edition-2013, Oxford

UniversityPress, New Delhi.

3. Design of Concrete Mixes by N.Krishnam Raju,2nd edition,CBS Publishers

&Distributors

4. IS 456:2016 Plain and Reinforced Concrete - Code of Practice.

5.CONCRETE – Microstructure, properties and materials, fourth edition, P.Kumar

Mehta/ Paulo J.M. MONTEIRO, McGraw Hill Education (india) Private limited,

Chennai.

*   *   *
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Course Objectives

To make the students

• understand the basics of elements of prestressed concrete, systems, analy-

sis and design of various elements of prestressed concrete structures sub-

jected to flexure, shear, torsion and axial tension.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand the basic aspects of pre stressed concrete, and analyze the pre

stressed concrete beams for flexure

• calculate losses in the pre stressed concrete and deflections of uncracked

members.

• transfer of prestress in pre-tensioned and post-tensioned members and design

of end blocks with anchorage zone reinforcement.

• design of prestressed concrete members for flexure axial tension, shear and

torsional members.

• design of prestressed concrete slabs.

Course Content

UNIT–I: Introduction to Pre-stressed Concrete

Introduction, Tensioning devices, Pretensioning and Post –tensioned Systems,

Basic assumptions, Analysis of Prestress, Resultant Stresses at a section, Pres-

sure line and internal resisting couple, load balancing concept, stresses in ten-

dons and Cracking Moments.

UNIT–II: Losses of Prestress and Deflections

Nature of Losses of prestress in pretension and post-tension, total losses al-

lowed for in design, importance of control of deflections, factors, short-term de-

flections of uncracked members, long-time deflections and requirements of vari-

ous codes of practice.

UNIT–III: Transmission of Pre-stresses

Transmission of prestressing force by bond, transmission length, bond stresses,

transverse tensile stresses, end-zone reinforcement, flexural-bond stresses, stress

distribution in end block, investigations on anchorage zone stresses and rein-

forcement.

Professional Elective - II

DESIGN OF PRE-STRESSED CONCRETE STRUCTURES
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Limit State Design of Strucures

Philosophy and criteria of limit-state design, design loads and strengths, service-

ability limit states, crack widths and principles of dimensioning of prestressed

concrete members, design of sections for flexure, axial tension, shear and tor-

sion.

UNIT–V: Design of Slabs

Types of prestressed concrete floor slabs, design of prestressed concrete one-

way slab, two-way slab and simple flat slabs.

Text Books

1. T.Y. Lin, “Design of Pre-stressed Concrete Structures”, Asia Publishing House,

2010.

2. N. Krishna Raju, “Pre-stressed Concrete”, Tata McGraw Hill, New Delhi, 2018.

Reference Books

1. Edward G. Nawy, “Prestressed Concrete A Fundamental Approach”,fifth

edition, Prentice Hall.

2. Y. Guyan, “Limit State Design of Pre stressed Concrete”, Applied Science

Publishers, 1972.

3. IS: 1343- Code of Practice for Prestressed Concrete.

*    *    *
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Course objectives

To make the students

• To impart the concepts of designing water tanks, bridges, transmissiontowers

and chimneys.

• To familiarize on plastic behavior, plastic moment and plastic mechanismof

steel structures like simple beams and portal frames.

Course Outcomes

Upon successful completion of the course, the students will be able to

• apply the design principles to elevated steel water tanks.

• identify the configuration of truss bridges and understand the design

• principles of truss elements.

• develop the methodology of designing transmission line tower structures.

• understand the design concepts of self-supporting chimneys & foundations.

• develop confidence levels in understanding the plastic analysis, plastic

• mechanism and apply to simple beams & frames.

Course Content

UNIT – I: Water Tanks

Design of elevated water storage steel tanks – Rectangular/pressed steel tanks –

Stays in pressed steel tanks , accessories and  staging – Permissible stresses—

simple problems.

UNIT – II: Truss Bridges

Through type truss bridges (Pratt type only) -   component parts of a truss bridge- self

weight of truss girders- assumptions for design of truss bridges - Design of compres-

sion and tension members, top & bottom lateral bracings and top portal bracing.

UNIT – III: Towers

Introduction,  Loads on towers-shape, sag, and tension in uniformly loaded con-

ductors-  Analysis of towers- Masts- Trestles- Stresses in trestles due to  vertical

and horizontal loads- design of members in towers- design of tower foundation.

UNIT – IV: Chimneys

Introduction, Dimensions of steel stacks, chimney lining, breech openings and

access ladder, loading and load combinations, design considerations, stability

considerations. Design procedure only.

Professional Elective - III

ADVANCED DESIGN OF STEEL STRUCTURES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – V: Plastic Analysis

Plastic analysis of steel structures – Plastic bending in beams, collapse mecha-

nism – Fully plastic Moment – Shape factor and Plastic moment – Ultimate load

carrying capacity of simple beams and portal frames.

Note: Designs are by limit state method as per IS 800-2007.

Text Books

1. Design of steel structures vol II Dr. Ramachandra, Standard Book House

2. B.C.Punmia, Ashok kumarjain&Arunkumarjain “Comprehensive Design of

steel structures” Laxmi publications, New Delhi.

Reference Books

1. A.S.Arya&J.L.Ajmani “Design of Steel Structures” Nemchand& Brothers, New

Delhi.

2. P.Dayaratnam “Design of Steel Structures” Wheeler publishing, New Delhi.

3. V.N.Vazirani&M.M.Ratwani “Steel Structures” Khanna publications, New Delhi.

4. Relevant steel codes of Bureau of Indian standard.

*    *    *
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Course objectives

To make the students

• To impart the knowledge on linear and nonlinear behavior of structures.

• To familiarize the student with stability of plates under combined loads.

Course Outcomes

Upon successful completion of the course, the students will be able to

• analyze these structures with linear and nonlinear behavior.

• gain the knowledge on Stability of Continuous systems.

• distinguish between elastic buckling and in- elastic buckling.

Course Content

UNIT–I:  Criteria for Design of Structures

Concept of stability, strength, and stiffness - Stability of discrete systems - Linear

and nonlinear behavior.

Beam Columns: Differential equation for beam columns – Beam column with

concentrated loads – Continuous with lateral load – Couples – Beam column with

built in ends – Continuous beams with axial load – Determination of allowable stresses.

UNIT–II: Elastic Buckling

Elastic buckling of bars: Elastic buckling of straight columns – Effect of shear

stress on buckling – Eccentrically and laterally loaded columns –Sway & Non-

Sway mode - Energy methods – Buckling of a bar on elastic foundation – Buck-

ling of bars with change in cross section – Effect of shear force on critical load –

Built up columns – Effect of Initial curvature on bars – Buckling of frames – Sway

& Non-Sway mode.

UNIT–III:  In-Elastic Buckling

In-elastic buckling: Buckling of straight bars – Double modulus theory, Tangent

modulus theory. Empirical formulae of design – various end conditions– Design of

columns based on buckling. Rayleigh Ritz method – Stiffness method and formu-

lation of Geometric stiffness matrix- Applications to simple frames.

UNIT–IV:  Torsional Buckling

Torsional Buckling: Pure torsion of thin-walled bars of open cross section – Non

uniform torsion of thin-walled bars of open cross section - Torsional buckling –

Buckling on Torsion and Flexure.

Professional Elective - III

STABILITY OF STRUCTURES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–V:  Lateral Buckling

Lateral Buckling of simply supported Beams: Beams of rectangular cross section

subjected for pure bending, Buckling of I Section subjected to pure bending.

Text Books

1. Principles of Structural Stability Theory by Alexander Chajes, P H I

Publications.

2. Theory of Elastic stability by Timshenko & Gere-McGraw Hill Publications.

Refernce Books

1. An introduction to the elastic stability of structures by Simitses,G.J.,

2ndEdition, Prentice Hall.

2. Stability of structures by Bazant, Z.P. and Cedolin, L., 1st Edition,

OxfordUniversity Press, Oxford.

3. Buckling of Bars, Plates and Shells by Brush, B.O., and Almoroth,B.O.,

3rdEdition, McGraw Hill, NY.

4. Guide to stability design criteria for metal Structures by Galambos,T.V., 2nd

Edition,Wiley, NY.

*    *   *
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Course objectives

To make the students

• To study the behavior, analysis and design of tall structures.

Course Outcomes

Upon successful completion of the course, the students will be able to

• explain the behavior of tall buildings due to various types of loads.

• analyze and design such buildings by approximate, accurate and simplified

methods.

Course Content

UNIT–I: Loading and Design Principles

Loading- sequential loading, Gravity loading, Wind loading, Earthquake loading, -

Equivalent lateral force, modal analysis - combination of loading, – Static and

Dynamic approach - Analytical and wind tunnel experimental methods - Design

philosophy - limit state method. Codal provisions.

UNIT–II: Behaviour of Various Structural Systems

Factors affecting growth, height and structural form. High rise behavior, Rigid

frames, braced frames, shear walls, coupled shear walls.

UNIT–III: Analysis and Design

Modelling for approximate analysis, Accurate analysis and reduction techniques,

Analysis of buildings as total structural system considering overall integrity and

major subsystem interaction. Analysis using substitute frame method for gravity

loads and approximate methods for lateral loads.

UNIT–IV: Structural Elements

Sectional shapes, properties and resisting capacity, design, deflection, cracking,

prestressing, shear flow, Design procedure for differential movement, creep and

shrinkage effects.

UNIT–V: Stability Issues

Application of software in analysis and design of multi- storied building/ chimney/

transmission tower.

Professional Elective - III

DESIGN OF HIGH-RISE STRUCTURES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Beedle.L.S., “Advances in Tall Buildings”, CBS Publishers and Distributors,

Delhi, 1986

2. Bryan Stafford Smith and Alexcoull, “Tall Building Structures - Analysis

and Design”, John Wiley and Sons, Inc., 2005.

Reference Books

1. .Lin T.Y.and Stotes Burry D, “Structural Concepts and systems for Architects

and Engineers”,

2.John Wiley, 1985.5.Taranath B.S., “Structural Analysis and Design of Tall

Buildings”, McGraw Hill, 1988.

3.Is code for tall buildings.

*    *    *
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Course objectives

To make the students

• Impart overall knowledge on analysis and design of RC bridges

• Familiarize students with the knowledge of bridge sub structure and bearings

Course Outcomes

Upon successful completion of the course, the students will be able to

• gain the knowledge on requirements of major bridges

• design deck slab bridges

• acquire knowledge on design of pier and abutment

• design the Bridge bearings

• gain the knowledge on well foundations

Course Content

UNIT–I: Investigation on Major Bridges

Coverage; Topographical details; Catchment area map; Hydrological particulars;

Geotechnical details; Seismology of the area; Navigational requirements; Con-

struction resources; selection of suitable site for construction of a bridge; Traffic

forecast.

UNIT–II: Reinforced Concrete Slab Bridge Decks

General features, design coefficients, analysis of slab decks, design aids, mini-

mum reinforcements, design of reinforced concrete culverts for IRC class AA &

class A loads.

UNIT–III: Piers And Abutments

Types of piers and abutments; Materials of construction; Design of a pier and

abutment.

UNIT–IV: Bearings

Classification of bearings; Guidelines for selection of bearings; Design consider-

ations; Basis for metallic bearings; Ferrous bearings of traditional type; Design of

elastomeric bearings

UNIT–V:  Bridge Foundations

Types of foundations- Well foundation, open well foundation, components of well

foundation – Pile foundations (designs not included) – Reinforcement detailing

and bar bending schedule need to be prepared

Professional Elective - IV

DESIGN OF BRIDGE STRUCTURES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. “Design of Bridges” by Krishna Raju N., 4th edition, Oxford and IBH Publishing

Co., Ltd. (Units II, III, IV & V)

2. “Bridge Engineering” by PonnuSwamy, 4th edition, McGraw-Hill Publications

(Units I).

References Books

1. “Essentials of Bridge Engineering” by Johnson victor D, 7th edition, Oxford,

IBH Publishing Co., Ltd.

2. “Design of Concrete Bridges” by Vazirani, Ratvani&Aswani, 5th edition,

Khanna Publishers.

3. “Analysis and Design of sub-structures” by Swami Saran, 2nd edition, Oxford

IBH Publishing co ltd.

*   *   *
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Course Objectives

To make the students

• To familiarize with durability accepts, quality of concrete causes of

deterioration.

• To impart the knowledge on inspection and assessment of distressed

structures, strengthen measures.

• To familiarize with various concrete materials for repairs and various

precautions during retrofitting.

Course Outcomes

Upon successful completion of the course, the students will be able to

• identify and evaluate the degree of damage in structures.

• point out the causes of distress in concrete.

• evaluate the existing buildings through field investigations.

• develop various maintenance and repair strategies.

• understand and use the different techniques for health monitoring.

Course Content

UNIT–I: Deterioration of Structures

Introduction – Deterioration of Structures – Distress in Structures – Causes and

Prevention. Mechanism of Damage – Types of Damage.

UNIT–II: Corrosion of Steel Reinforcement

Corrosion of Steel Reinforcement – Causes – Mechanism and Prevention. Dam-

age of Structures due to Fire – Fire Rating of Structures – Phenomena of Desicca-

tion.

UNIT–III: Inspection & Testing

Inspection and Testing – Symptoms and Diagnosis of Distress – Damage as-

sessment – NDT.

UNIT–IV: Repair of Structures

Repair of Structure – Common Types of Repairs – Repair in Concrete Structures

– Repairs in Under Water Structures – Guniting – Shotcrete – Underpinning.

Strengthening of Structures – Strengthening Methods – Retrofitting – Jacketing.

Professional Elective - IV

REPAIRS AND RETROFITTING OF STRUCTURES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – V: Structural Health Monitoring

Health Monitoring of Structures – Use of Sensors – Building Instrumentation.

Text Books

1. Maintenance and Repair of Civil Structures, B.L. Gupta and Amit Gupta,

Standard Publications.

2. Concrete Technology by A.R. Santakumar, Oxford University press.

References Books

1. Defects and Deterioration in Buildings, EF & N Spon, London.

2. Non-Destructive Evaluation of Concrete Structures by Bungey – Surrey

University Press.

3. Concrete Repair and Maintenance Illustrated, RS Means Company Inc W.H.

Ranso, (1981).

4. Building Failures: Diagnosis and Avoidance, EF & N Spon, London, B.A.

Richardson, (1991).

*   *   *
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Course Objectives

To make the students

• To identify weak soils, suggest suitable improvements methods and to be

familiar with the equipment’s used for improvement.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand the parameters of weak soil and the techniques used for treating

such soils.

• dnow various types of stabilizers, stabilization techniques and its application

in the field.

• dnow the environmental sustainability of each method.

• dnow various types of Grouting techniques

• acquire knowledge for application of grouting methods in the field

Course Content

UNIT–I: Dewatering

Introduction – Scope and necessity of ground improvement – New Technologies –

Basic concepts – Drainage methods – Ground water lowering by well points –

Deep well, Vacuum and Electro – Osmosis methods.

UNIT–II: Compaction and Sand Drains

In-situ compaction of cohesionless and cohesive soils – Shallow and deep com-

paction – Vibration methods – Vibro-compaction, Blasting, vibrating probe, Vibra-

tory rollers, Vibro-displacement compaction, Vibroflotation – Concept, Factors

influencing compaction – Heavy Tamping – Vertical drains – Preloading with sand

drains, Fabric drains, Wick drains – Design of sand drains – Relative merits of

different methods – Limitations.

UNIT–III: Stone Column and Consolidation

Precompression and consolidation – Dynamic consolidation – Electro-osmotic

consolidation – Stone column – Functions – Methods of installation – Design

estimation of load carrying capacity of stone column – Settlement of stone col-

umn – Lime piles – Earth reinforcement – Soil Nailing – Types of reinforcement

material – Applications.

Professional Elective - IV

GROUND IMPROVEMENT METHODS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Stabilization

Introduction – Stabilization methods – Mechanical, Cement, Lime, Bitumen, Chemi-

cal stabilization – Electrical stabilization – Stabilization by Thermal and Freezing

techniques – Ground improvement by excavating and replacing – Stabilization of

expansive clays – Prewetting.

UNIT – V: Grouting

Introduction – Applications – Functions – Characteristics of grouts – Types of

grout – Suspension and solution grouts – Basic requirements of grout – Displace-

ment – Compaction grouting, displacement – Soil fracture grouting, Jet – Dis-

placement grouting, Permeation grouting – Grouting equipment – Injection meth-

ods – Grout monitoring.

Text Books

1. Moseley M.D., Ground Treatment, Blackie Academic and Professional, 1998

2. Shroff, A.V., Grouting Technology, in Tunneling and Dam, Oxford & IBH

Publishing Co. Pvt. Ltd., New Delhi, 2009.

Reference Books

1. Purushothama Raj, P., Ground Improvement Techniques, Laxmi  Publications

(P) Ltd., New Delhi, 2005

2. Koerner, R.M., Designing with Geosynthetics (fourth edition), Prentice Hall,

New Jersey, 1999.
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Course Objectives

To make the students

• impart the knowledge of designing earthquake resistant structures and

• familiarize the codal provisions and carry out an analytical problem.

Course Outcomes

Upon successful completion of the course, the students will be able to

• describe various terms of engineering seismology.

• design earthquake-resistant structures by using different methods.

• gain the knowledge on seismic codal provisions and detailing

• identification of damages and non- damages in masonry buildings

• acquire the knowledge on properties of structural masonry

Course Content

UNIT–I: Engineering Seismology

Introduction, Types of earthquakes, effects and causes of earthquakes, magnitude &

intensity, fault rupture parameters, Local site effects.

UNIT–II: Codal Provisions and Design of Lateral Loads

Review of Indian Seismic code IS: 1893 – 2016 (Part- I) provisions- Earthquake design

philosophy.

Introduction - Design forces for buildings by Equivalent static method and Response

spectrum method.

UNIT–III: Ductility Considerations in Designof RC Buildings

Introduction, impact of ductility, requirements for ductility, assessment of ductility,

factors effecting ductility, ductility factors, ductility consideration as per IS:13920:2016.

UNIT–IV: Damages and Non-Damages in Masonary Buildings and Properties

of Structural Masonary

Introduction, past Indian earthquakes, Features of damages and non-damages- Bhuj

earthquake, Chamoli earthquake, Bihar –Nepal earthquake, Uttarkashi earthquake.

Introduction, materials for masonry construction-unit, mortar, grout, reinforcement.

Professional Elective - V

EARTHQUAKE RESISTANT DESIGN FO STRUCTURES
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



UNIT – V: Masonry Buildings

Introduction, determination of design lateral loads, distribution of lateral forces, deter-

mination of rigidity of shear force, determination of direct shear force and torsional

shear forces.

Text Books

1. “Earthquake Resistant Design of Structures” by pankaj Agarwal

&shrikhandeManish ,Eswar Press.

2. “Earthquake Resistant Design of Structures”, by Duggal S.K., Oxford

UniversityPress,2nd Edition.

Reference Books

1. “Dynamics of Structures by Anil K. Chopra, Theory and Applications to Earthquake

Engineering”, 4 th Edition, Prentice Hall of India.

2. Elements of Earthquake Engineering”, Jai Krishna AR

Chandrasekharan,andBrijesh Chandra 3rd Edition, SarithaPrakasham, Meerut.

3. “Relevant Indian Standard Codes: IS-875, IS-1893, IS -4326, IS- 13920.
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Course Objectives

To make the students

• impart the knowledge on soil exploration and design principles of shallow

and pile foundations.

• introduce vibration concept in soils.

Course Outcomes

Upon successful completion of the course, the students will be able to

• gain the knowledge on method of soil exploration.

• evaluate the bearing capacity of soil.

• gain the knowledge on mode of vibration and analysis of machine foundation.

• gain the knowledge on concept of load carrying capacity of pile group.

Course Content

UNIT–I: Soil Exploration

Soil Exploration – Importance, terminology, methods of boring. Soil sampling –

Types of samples, design considerations of open drive samplers.

UNIT–II: Shallow Foundations

Shallow Foundations –Bearing capacity – Terzaghi’s, Meyerhof’s, Hansen’s,

Vesic’s and IS code methods- Bearing capacity based on standard penetration.

UNIT–III: Footings

Principle of design of footing, proportioning footings for equal settlement, mat

foundation - Rectangular and trapezoidal combined footings, common type of

Raft foundations, bearing capacity and differential settlement of mat foundation.

UNIT–IV: Pile Foundations

Pile foundations-Classification of piles-factors influencing choice-Load carrying

capacity of single pile in clayey and sandy soils using static & dynamic pile

formulae- Group of piles – Pile cap - Efficiency of pile groups- load carrying ca-

pacity and settlement of pile groups in cohesive and non-cohesive soils.

UNIT–V: Vibrations in Soils

Fundamentals of Vibration; Free and Forced Vibration with and without damping;

Natural frequency of foundation; Types of machine foundation; I.S. Code of prac-

tice for design and construction of block foundation for reciprocating and impact

type machines for high-speed rotary machines.

Professional Elective - V

DESIGN OF SUB-STRUCTURES
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Braja M. Das,” Principles of Foundation Engineering”, CengageLearing.

2. J.E. Bowles,” Foundation Analysis and Design”, McGraw Hill Publishing Co.,

Reference Books

1. K. R. Arora,”Soil Mechanics and Foundation Engineering”, standard

publishers and Distributors, Delhi.

2. Terzagi and Peck, “Soil Mechanics in Engineering Practice”, John wiley &

sons.

3. Wayne C. Teng, “Foundation Design”, Prentice – Hall. Swami Saran, “Analysis

and Design of sub structures”, Oxford & IBH.
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Course Objectives

To make the students

• understand the students understand the fundamental key concepts on

Sustainable Development (SD),suchasintra-andinter-generational equity,

economic, social and environmental,sustainability, strong and weak

sustainability, natural capitalism, steady state and green economy.

• to identify and discuss in detail the key empiricalissues on sustainable

development, such as renewable energy transitions, urban agriculture and

green architecture.

• expertise to distinguish between “greeneconomy” and “sustainability” and

various efforts at multiple levels ofgovernance:from individual to governments.

• expose to awide varietyof research areas to apply and therefore appropriate

the oretical knowledge on public policy and international relations to the

issue area of sustainable development, insuch aspects as international aid,

global climate change negotiations, the importance of international regimes

as opposed to voluntary private governance.

• empower to make their own lives more sustainable and join social movements

to bring about more of sustainable development.

Course Outcomes

Upon successful completion of the course, the students will be able to

• gain knowledge of sustain ability and bio diversity

• study about greenhouse gases

• learn dynamics of sustainability

• gain Knowledge on socio-economic systems

• study about the conventions on sustainable development

• learn concept of Sustainable Development and itsrole in building of environment

Course Content

UNIT–I: Concept of Sustainable Development
Definition of sustainability - History and emergence of the concept of Sustainable

development – Our Common Future - Objectives of Sustainable Development -

Millennium Development Goals - Environment and Development linkages – Glo

Open Elective

SUSTAINABLE DEVELOPMENT
III  Semester

Lecture : 4 Internal Marks :  40

Credits : 3 External Marks :  60

M.Tech - Structural Engineering (CE) - R20 67



balization and environment - Population, Poverty and Pollution –Global, Regional

and Local environmental issues–Resource Degradation–Greenhouse gases and

climate Change – Desertification – Industrialization –Socialinsecurity.

UNIT–II: Sustainability and thetriple bottom line
Components of sustainability–Complexity of growth and equity-Social, economic
and environmental dimensions of sustainable development–Environment–
Biodiversity–Natural Resources–Ecosystem integrity–Clean air and water–Carry-
ing capacity–Equity, Quality of Life, Prevention, Precaution, Preservation and Public
participation. - Structural and functional linking of developmental dimensions –
Sustainability in national and regional context..

UNIT–III: Sustainable Development and International Response

Role of developed countries in the development of developing countries–
International summits–Stock holm to Johannes burg–Rio Principles–Agenda 21-
Conventions–Agreements–Tokyo Declaration-Doubling Statement - Trans boundary
issues – Integrated approach for resource protection and management.

UNIT–IV: Sustainable Development of Socio-Economic Systems

Demographic dynamics of sustainability – Policies for socio-economic development
–Strategies for implementing eco-development programmes – Sustainable
development through trade – Economic growth – Action plan forimplementing
sustainable development – Urbanization and Sustainable Cities –Sustainable
Energy and Agriculture –Sustainable Livelihoods – Ecotourism.
UNIT–V: Framework for Achieving Sustainability

Sustainability indicators - Hurdles to Sustainability - Operational guidelines –
Inter connected pre-requisites for sustainable development – Empowerment of
Women, Children, Youth, Indigenous People, Non-Governmental Organizations,
Local Authorities, Business and Industry-Science and Technology for sustainable
development – Performance indicators of sustainability and Assessment
mechanism – Constraints and barriers for sustainable development.

Text Books

1. Austin, James and Tomas Kohn. 1990. Strategic Management in
DevelopingCountries.TheFreePress.

2. Berger. 1994. “The Environment and the Economy.” In Smelser and
Swedberg(eds.)

3. TheHandbookofEconomicSociology.RusselSageFoundation.D’Arcy,David.
Transcript of broadcast, Dec. 5, 2002, “In Houston, a Treasure of
ExiledAfghanArt,”National PublicRadio,

Reference Books

1. Elkington, John. Cannibals with Forks:TheTriple Bottom Line for
21stCenturyBusiness Oxford:Capstone Publishing,October 1997.

2. Guillen, Mauro and Sandra L. Suarez. 2002. “The Institutional Context of
Multinational Activity.”In Organization Theory and the Multinational Corporation”

.2ndedition. New York: St.Martin’s Press.
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Course Objectives

To make the students

• To learn principle of energy audit as well as management for industries and

utilities and buildings.

• To study the energy efficient motors and lighting.

• To learn power factor improvement methods and operation of different energy

instruments.

• To compute depreciation methods of equipment for energy saving.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand the principle of energy audit and their economic aspects.

• recommend energy efficient motors and design good lighting system.

• understand advantages to improve the power factor.

• evaluate the depreciation of equipment.

Course Content

UNIT–I: Basic Principles of Energy Audit

Energy audit- definitions, concept , types of audit, energy index, cost index ,pie

charts, Sankey diagrams and load profiles, Energy conservation schemes- En-

ergy audit of industries- energy saving potential, energy audit of process industry,

thermal power station, building energy audit.

UNIT–II: Energy Management

Principles of energy management, organizing energy management program,

initiating, planning, controlling, promoting, monitoring, reporting. Energy manager,

qualities and functions, language,Questionnaire – check list for top management.

UNIT–III: Energy Efficient Motors and Lighting

Energy efficient motors, factors affecting efficiency, loss distribution, construc-

tional details, characteristics – variable speed , variable duty cycle systems,

RMS - voltage variation-voltage unbalanceover motoring-motor energy audit. light-

ing system design and practice, lighting control, lighting energy audit.

Open Elective

ENERGY AUDIT, CONSERVATION & MANAGEMENT
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Power Factor Improvement and Energy Instruments

Power factor – methods of improvement, location of capacitors, Power factor with

non-linear loads, effect of harmonics on p.f, p.f motor controllers – Energy

Instruments- watt meter, data loggers, thermocouples, pyrometers, lux meters,

tongue testers,application of PLC s.

UNIT–V: Economic Aspects and their Computation

Economics Analysis depreciation Methods, time value of money, rate of return,

present worth method, replacement analysis, lifecycle costing analysis – Energy

efficient motors. Calculation of  simple payback method, net present value method-

Power factor correction, lighting – Applications of life cycle costing analysis, re-

turn on investment.

Text Books

1. Energy management by W.R.Murphy&G.Mckay Butter worth, Heinemann

publications, 1982.

2. Energy management hand book by W.CTurner, John Wiley and sons, 1982.

Reference Books

1. Energy efficient electric motors by John.C.Andreas, Marcel Dekker Inc Ltd-

2nd edition,1995

2. Energy management by Paul o  Callaghan, Mc-graw Hill Book company-1st

edition, 1998

3. Energy management and good lighting practice : fuel efficiency- booklet12-

EEO.
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M.Tech - Structural Engineering (CE) - R20 70



Course Objectives

To make the students

• familiarize with Rapid Prototype tools and techniques for design and Manu-

facturing.

Course Outcomes

Upon successful completion of the course, the students will be able to

• assess the need of RPT in Product development.

• use appropriate RT Software for development of Prototype model.

• judge the correct RP Process for Product/Prototype development.

• predict the technical challenges in 3D printing.

• list the applications of RPT.

Course Content

UNIT–I: Introduction to Rapid Prototyping

Introduction to prototyping, traditional prototyping Vs. rapid prototyping (RP), need

for time compression in product development, usage of RP parts, generic RP

process, distinction between RP and CNC, other related technologies, classifica-

tion of RP.

UNIT–II: RP Software and Software Issues of RP

RP Software: Need for RP software, MIMICS, magics, surgiGuide, 3D-doctor,

simplant, velocity2, voxim, solidView, 3Dview, etc., software.

Software Issues of RP: Preparation of CAD models, problems with STI, files, STL

file manipulation, RP data formats: SLC, CLI, RPI, LEAF, IGES, HP/GL, CT, STEP.

UNIT–III: Photopolymerization RP Processes, Powder Bed Fusion RP

Processes and Extrusion-Based RP Systems

Photopolymerization RP Processes: Sterolighography (SL), SL resin curing

process, SL scan patterns, microstereolithography, applications of

photopolymerization processes.

Powder Bed Fusion RP Processes: Selective laser sintering (SLS), powder

fusion mechanism and powder handling, SLS metal and ceramic part creation,

electron beam melting (EBM), applications of powder bed fusion processes.

Extrusion-Based RP Systems: Fused deposition modelling (FDM), principles,

plotting and path control, applications of extrusion-based processes..

Open Elective

RAPID PROTOTYPING
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Printing RP Processes, Sheet Lamination RP Processes and Beam

Deposition RP Processes

Printing RP Processes: 3D printing (3DP), research achievements in printing

deposition, technical challenges in printing, printing process modeling, applications

of printing processes.

Sheet Lamination RP Processes: Laminated Object Manufacturing (LOM),

ultrasonic consolidation (UC), gluing, thermal bonding, LOM and UC applications.

Beam Deposition RP Processes: Laser Engineered Net Shaping (LENS), Direct

Metal Deposition (DMD), processing – structure - properties, relationships, benefits

and drawbacks.

UNIT–V: Rapid Tooling, Errors in RP Processes and RP Applications

Rapid Tooling: Conventional Tooling Vs. Rapid Tooling, classification of rapid

tooling, direct and indirect tooling methods, soft and hard tooling methods.

Errors in RP Processes: Pre-processing, processing, post-processing errors,

part building errors in SLA, SLS, etc.,

RP Applications: Design, engineering analysis and planning applications, rapid

tooling, reverse engineering, medical applications of RP.

Text Books

1. Chua Chee Kai., Leong KahFai., Chu Sing Lim, “Rapid Prototyping: Prin-

ciples and Applications in Manufacturing”, World Scientific

Reference Books

1. Ian Gibsn., David W Rosen., Brent Stucker., “Additive Manufacturing

Technologies: Rapid Prototyping to Direct Digital Manufacturing”, Springer,

2010

2. Pham, D.T, Dimov, S.S, Rapid Manufacturing, Springer, 2001.
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Course Objectives

To make the students

• familiarize with the electronic systems inside automotive vehicle.

• introduce with the concepts of  advanced safety systems

Course Outcomes

Upon successful completion of the course, the students will be able to

• learn the fundamentals of automotive technology.

• describe the operation of microcomputer systems.

• acquire knowledge in automotive sensors and control systems.

• develop communications & navigation/routing in automotive vehicles.

Course Content

UNIT–I: Automotive Fundamentals

Use of electronics in the automobile, evolution of automotive electronics, the au-

tomobile physical configuration, evolution of electronics in the automobile, survey

of major automotive systems, engine control or electronic control unit, ignition

system.

UNIT–II: Automotive Micro-Computer System

Binary number system, binary counters, Microcomputer fundamentals-digital ver-

sus analog computers, basic computer block diagram, microcomputer opera-

tions, CPU registers, accumulator registers, condition code register-branching;

microprocessor architecture, memory-ROM, RAM; I/O parallel interface, digital

to analog converter and analog to digital converters with block diagram.

UNIT–III: Basics of Electronics Engine Control

Motivation for electronic engine control, exhaust emissions, fuel economy, con-

cept of an electronic engine control system, engine functions and control, elec-

tronic fuel control configuration, electronic ignition with sensors.

UNIT–IV: Sensors and Actuators

Introduction; basic sensor arrangement; types of sensors such as oxygen sen-

sors, crank angle position sensors, fuel metering/vehicle speed sensors and deto-

nation sensors, altitude sensors, flow sensors, throttle position sensors, sole-

noids, stepper motors, actuators – fuel metering actuator, fuel injector, and igni-

tion actuator.

Open Elective

AUTOMOTIVE ELECTRONICS
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–V: Electronic Vehicle Management System and Automotive

Instrumentation System

Cruise control system, antilock braking system, electronic suspension system,

electronic steering control, and transmission control, safety: air bags, collision

avoidance radar warning system with block diagram, low tire pressure warning

system, advanced cruise control system.

Speech synthesis, sensor multiplexing, control signal multiplexing with block

diagram, fibre optics inside the car, automotive internal navigation system, GPS

navigation system, voice recognition cell phone dialling.

Text Books

1. William B. Ribbens, “Understanding Automotive Electronics”, SAMS/Elsevier

Publishing, 6th Edition. (UNITS I -V).

2. Robert Bosch Gambh, “Automotive Electrics Automotive Electronics Systems

and Components”, John Wiley& Sons Ltd., 5th edition, 2007.

Reference Books

1. Ronald K Jurgen, “Automotive Electronics Handbook”, 2nd Edition, McGraw-

Hill, 1999.

2. G. Meyer, J. Valldorf and W. Gessner, “Advanced Microsystems for Automotive

Applications”, Springer, 2009.

3. Robert Bosch, “Automotive Hand Book” SAE, 5th Edition, 2000.
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M.Tech - Structural Engineering (CE) - R20 74



Course Objectives

To make the students

• Develop the skills to gain a basic understanding of neural network theory and

fuzzy logic theory.

• Introduce students to artificial neural networks and fuzzy theory from an

engineering perspective

Course Outcomes

Upon successful completion of the course, the students will be able to

• comprehend the fuzzy logic and the concept of fuzziness involved in various

systems and fuzzy set theory.

• understand the concepts of fuzzy sets, knowledge representation using fuzzy

rules, approximate reasoning, fuzzy inference systems, and fuzzy logic

• understand the fundamental theory and concepts of neural networks, Identify

different neural network architectures, algorithms, applications and their

limitations

• understand appropriate learning rules for each of the architectures and learn

several neural network paradigms and its applications

• reveal different applications of these models to solve engineering and other

problems.

Course Content

UNIT–I: Fuzzy Set Theory

Introduction to Neuro – Fuzzy and Soft Computing, Fuzzy Sets, Basic Definition

and Terminology, Set-theoretic Operations, Member Function Formulation and

Parameterization, Fuzzy Rules and Fuzzy Reasoning, Extension Principle and

Fuzzy Relations, Fuzzy If-Then Rules, Fuzzy Reasoning, Fuzzy Inference Sys-

tems, Mamdani Fuzzy Models, Surgeon Fuzzy Models, Tsukamoto Fuzzy Mod-

els, Input Space Partitioning and Fuzzy Modeling.

UNIT–II: Optimization

Derivative based Optimization, Descent Methods, The Method of Steepest De-

scent, Classical Newton’s Method, Step Size Determination, Derivative-free Opti-

mization, Genetic Algorithms, Simulated Annealing and Random Search – Down-

hill Simplex Search..

Open Elective

SOFT COMPUTING TECHNIQUES
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–III: Artificial Intelligence

Introduction, Knowledge Representation, Reasoning, Issues and Acquisition: Prepo-

sitional and Predicate Calculus Rule Based knowledge Representation Symbolic

Reasoning under Uncertainty Basic knowledge Representation Issues Knowl-

edge acquisition, Heuristic Search: Techniques for Heuristic search Heuristic Clas-

sification State Space Search: Strategies Implementation of Graph Search based

on Recursion Patent directed Search Production System and Learning.

UNIT–IV: Neuro Fuzzy Modeling

Adaptive Neuro-Fuzzy Inference Systems, Architecture – Hybrid Learning Algo-

rithm, Learning Methods that Cross-fertilize ANFIS and RBFN – Coactive Neuro

Fuzzy Modeling, Framework Neuron Functions for Adaptive Networks – Neuro

Fuzzy Spectrum.

UNIT–V: Applications of Computational Intelligence

Printed Character Recognition, Inverse Kinematics Problems, Automobile Fuel

Efficiency Prediction, Soft Computing for Color Recipe Prediction.

Text Books

1. J.S.R.Jang, C.T.Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing”,

PHI, 2004, Pearson Education 2004.

2. N.P.Padhy, “Artificial Intelligence and Intelligent Systems”, Oxford University

Press, 2006.

Reference Books

1. Elaine Rich & Kevin Knight, Artificial Intelligence, Second Edition, Tata Mcgraw

Hill Publishing Comp., 2006, New Delhi.

2. Timothy J.Ross, “Fuzzy Logic with Engineering Applications”, McGraw-Hill,

1997.

3. Davis E.Goldberg, “Genetic Algorithms: Search, Optimization and Machine

Learning”, Addison Wesley, N.Y., 1989.
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M.Tech - Power Electronics and Electric Drives (EEE) - R20 24

Course Objectives

• To familiarize the concepts of state variables analysis.
• To impact  the knowledge on design of control systems using state variable

techniques.
• To familiarize students with stability methods of non-linear systems.

• To introduce the fundamental concepts on optimal control theory.

Course Outcomes

Upon successful completion of the course, the students will be able to
• formulate and solve the various state space representations of dynamic

systems.
• examine a system for its controllability and observability.
• design a state feedback controller and an observer.
• analyze the behavior of non-linear systems through describing functions.
• determine the stability of a given system using various state variable

techniques.
• design an optimal control system using variational approach.

Course Content

UNIT – I: State Variable Analysis

The concept of state – State Equations for Dynamic systems– Solution of Linear
Time Invariant Continuous-Time State Equations, State transition matrix and it s
properties. Controllability and Observability of state model in Jordan Canonical
form - Controllability and Observability Canonical forms of State model.

UNIT – II: Design using state variable Technique

Design of state feedback controller through pole placement technique-Necessary
and sufficient condition- Ackermann s formula. Concept of observer-Design of full
order state observer-reduced order observer.

UNIT – III: Non Linear Systems

Classification of Nonlinearities- common physical nonlinearities– Characteristics
of nonlinear systems - Singular Points –Linearization of nonlinear systems–
Describing function – describing function analysis of nonlinear systems- Stability
analysis of Nonlinear systems through describing functions.

Professional Elective - I

MODERN CONTROL THEORY
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



UNIT – IV: Stability Analysis

Stability in the sense of Lyapunov, Lyapunov s stability and Lyapunov s instability
theorems – Stability Analysis of Linear Continuous time invariant systems by
Lyapunov method – Generation of Lyapunov functions – Variable gradient method
– Krasooviski s method.

UNIT – V: Introduction to Optimal Control

Minimization of functional of single function – Constrained minimization – Minimum
principle – Control variable inequality constraints – Control and state variable
inequality constraints – Euler Lagrangine equation.
Typical optimal control performance measures-optimal control based on Quadratic
performance measures- Quadratic optimal regulator systems- State regulator
problems –Output regulator problems, tracking problems; Riccati equation-Infinite
time regulator problem-Reduce matrix Riccati equation determination of optimal
feedback gain matrix.

Text Books

1. Modern Control Engineering – by K. Ogata, Prentice Hall of India, 3rd edition,
1998.

2. Automatic Control Systems by B.C. Kuo, Prentice Hall Publication.

Reference Books

1. Modern Control System Theory – by M. Gopal, New Age International
Publishers, 2nd edition,1996

2 Control Systems Engineering by I.J. Nagarath and M.Gopal, New Age
International (P) Ltd.

3. Digital Control and State Variable Methods – by M. Gopal, Tata McGraw–Hill
Companies, 1997.

4. Systems and Control by Stainslaw H. Zak , Oxford Press, 2003.

5. Optimal control theory: an Introduction by Donald E.Kirk by Dover publications.

6. Modern control systems, Richard C. Dorf and Robert H. Bishop, 11th Edition,
Pearson Edu, India,2009

*    *    *
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Course Objectives

• To understand significance of power quality and power quality parameters.
• To know types of transient over voltages and protection of transient voltages.
• To understand harmonics, their effects, harmonic indices and harmonic

minimization techniques.
• To understand the importance of power devices and their applications.
• To understand different compensation techniques to minimize power quality

disturbances.

Course Outcomes
Upon successful completion of the course, the students will be able to
• identify the issues related to power quality in power systems.
• address the problems of transient and long duration voltage variations in

power systems.
• analyze the effects of harmonics and study of different mitigation techniques.
• identify the importance of custom power devices and their applications.
• acquire knowledge on different compensation techniques to minimize power

quality disturbances.

Course Content

UNIT – I: Introduction to Power Quality

Overview of Power Quality, Concern about the Power Quality, General Classes of
Power Quality Problems, Voltage Unbalance, Waveform Distortion, Voltage fluctua-
tion, Power Frequency Variations, Power Quality Terms, Voltage Sags, swells, flicker
and Interruptions - Sources of voltage and current interruptions, Nonlinear loads.

UNIT – II: Transient and Long Duration Voltage Variations

Source of Transient Over Voltages - Principles of Over Voltage Protection, Devices
for Over Voltage Protection, Utility Capacitor Switching Transients, Utility Lightning
Protection, Load Switching Transient Problems. Principles of Regulating the
Voltage, Device for Voltage Regulation, Utility Voltage Regulator.
Application, Capacitor for Voltage Regulation, End-user Capacitor Application,
Regulating Utility Voltage with Distributed generation.

UNIT – III: Harmonic Distortion and Solutions

Voltage vs. Current Distortion, Harmonics vs. Transients – Power System Quan-
tities under Non-sinusoidal Conditions, Harmonic Indices, Sources of harmonics,
Locating Sources of Harmonics, System Response Characteristics, Effects of
Harmonic Distortion, Inter harmonics, Harmonic Solutions Harmonic Distortion

M.Tech - Power Electronics and Electric Drives (EEE) - R20 26

Professional Elective - I

POWER QUALITY AND CUSTOM POWER DEVICES
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Evaluation, Devices for Controlling Harmonic Distortion, Harmonic Filter Design,
Standards on Harmonics.

UNIT – IV: Custom Power Devices

Custom power and custom power devices, voltage source inverters, reactive power
and harmonic compensation devices, compensation of voltage interruptions and cur-
rent interruptions, static series and shunt compensators, compensation in distribu-
tion systems, interaction with distribution equipment, installation considerations.

UNIT – V: Application of Custom Power Devices in Power Systems

Static and hybrid Source Transfer Switches, Solid state current limiter - Solid state
breaker. P-Q theory – Control of P and Q, Dynamic VoltageRestorer (DVR): Opera-
tion and control – Interline Power Flow Controller (IPFC): Operation and control of
Unified Power Quality Conditioner (UPQC); Generalized power quality conditioner.

Text Books

1. Electrical Power Systems Quality, Dugan R C, McGranaghan M F, Santoso
S, and Beaty H W, Second Edition, McGraw-Hill, 2002.

2. Understanding Power Quality Problems: Voltage Sags and Interruptions,
Bollen M H J, First Edition, IEEE Press; 2000.

3. Guidebook on Custom Power Devices, Technical Report, Published by EPRI,
Nov 2000.

4. Power Quality Enhancement Using Custom Power Devices – Power
Electronics and Power Systems, Gerard Ledwich, ArindamGhosh, Kluwer
Academic Publishers, 2002.

Reference Books
1. Park & Paulay, “Reinforced Concrete”, John Wiley & sons Publications.
1. Power Quality Primer, Kennedy B W, First Edition, McGraw-Hill, 2000.
2. Power System Harmonics, Arrillaga J and Watson N R, Second Edition,

John Wiley & Sons, 2003.
3. Electric Power Quality control Techniques, W. E. Kazibwe and M. H. Sendaula,

Van Nostrad Reinhold, New York.
4. Power Quality C. Shankaran, CRC Press, 2001
5. Harmonics and Power Systems –Franciso C.DE LA Rosa-CRC Press (Taylor

& Francis).
6. Power Quality in Power systems and Electrical Machines-EwaldF.fuchs,

Mohammad A.S.Masoum-Elsevier
7. Power Quality, C. Shankaran, CRC Press, 2001
8. Instantaneous Power Theory and Application to Power Conditioning, H.

Akagiet.al., IEEE Press, 2007.
9. Custom Power Devices - An Introduction, Arindam Ghosh and Gerard Ledwich,

Springer, 2002
10. A Review of Compensating Type Custom Power Devices for Power Quality

Improvement, Yash Pal et.al., Joint International Conference on Power System
Technology and IEEE Power India Conference, 2008. POWERCON 2008.
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Course Objectives

• To have knowledge on PLC.

• To acquire the knowledge on programming of PLC.

• To understand different PLC registers and their description.

• To have knowledge on data handling functions of PLC.

• To know how to handle analog signal and converting of A/D in PLC.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand the PLCs and their I/O modules.

• develop control algorithms to PLC using ladder logic etc.

• manage PLC registers for effective utilization in different applications.

• handle data functions and control of two axis and their axis robots with PLC.

• design PID controller with PLC.

Course Content

UNIT – I: PLC Basics

PLC system, I/O modules and interfacing, CPU processor, programming equip-
ment, programming formats, construction of PLC ladder diagrams, devices con-
nected to I/O modules.
UNIT – II: PLC Programming

Input instructions, outputs, operational procedures, programming examples us-
ing contacts and coils. Drill press operation. Digital logic gates, programming in
the Boolean algebra system, conversion examples. Ladder diagrams for process
control: Ladder diagrams and sequence listings, ladder diagram construction and
flow chart for spray process system.
UNIT – III: PLC Registers

Characteristics of Registers, module addressing, holding registers, input regis-
ters, output registers. PLC Functions: Timer functions and Industrial applications,
counters, counter function industrial applications, Arithmetic functions, Number
comparison functions, number conversion functions.

M.Tech - Power Electronics and Electric Drives (EEE) - R20 28

Professional Elective - I

PROGRAMMABLE LOGIC CONTROLLERS & APPLICATIONS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – IV: Data Handling Functions

SKIP, Master control Relay, Jump, Move, FIFO, FAL, ONS, CLR and Sweep
functions and their applications. Bit Pattern and changing a bit shift register,
sequence functions and applications, controlling of two axis and three axis Robots
with PLC, Matrix functions.
UNIT – V: Analog PLC operation

Analog modules and systems, Analog signal processing, multi bit data
processing, analog output application examples, PID principles, position
indicator with PID control, PID modules, PID tuning, PID functions.
Text Books

1. Programmable Logic Controllers – Principle and Applications by John W.
Webb and Ronald A.Reiss, Fifth Edition, PHI

2. Programmable Logic Controllers – Programming Method and Applications
by JR. Hackworth and F.D Hackworth Jr. – Pearson, 2004.

Reference Books

1. Introduction to Programmable Logic Controllers- Gary Dunning-Cengage
Learning. Programmable Logic Controllers –W.Bolton-Elsevier publisher.

*   *   *
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Course Objectives

• To have knowledge on concept of neural network.

• To know different types of neural networks and training algorithms.

• To understand the concept of genetic algorithm and its application in
optimization.

• To have the knowledge on fuzzy logic and design of fuzzy logic controllers.

• To know the applications of AI Techniques in electrical engineering.

Course Outcomes

Upon successful completion of the course, the students will be able to

• differentiate between Algorithmic based methods and knowledge based
methods.

• use appropriate AI framework for solving power system problems.

• design fuzzy logic controllers for power engineering applications.

Course Content

UNIT – I: Introduction

Artificial Neural Networks (ANN) – definition and fundamental concepts – Biologi-
cal neural networks – Artificial neuron – activation functions – setting of weights –
typical architectures – biases and thresholds – learning/training laws and algo-
rithms. Perceptron – architectures, ADALINE and MADLINE – linear separability-
XOR function.

UNIT – II: ANN Paradigms

ADALINE – feed forward networks – Back Propagation algorithm- number of hid-
den layers – gradient decent algorithm – Radial Basis Function (RBF) network.
Kohonen sself organizing map (SOM), Learning Vector Quantization (LVQ) and
its types – Functional Link Networks (FLN) – Bidirectional Associative Memory
(BAM) – Hopfield Neural Network.

UNIT – III: Classical and Fuzzy Sets

Introduction to classical sets- properties, Operations and relations; Fuzzy sets,
Membership, Operations,Properties, Fuzzy relations, Cardinalities, Membership
functions.

Professional Elective - II

ARTIFICIAL INTELLIGENCE TECHNIQUES
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



M.Tech - Power Electronics and Electric Drives (EEE) - R17 31

UNIT – IV: Fuzzy Logic Controller (FLC)

Fuzzy logic system components: Fuzzification, Inference engine (development of
rule base and decision making system), Defuzzification to crisp sets-
Defuzzification methods.

UNIT – V: Application of AI Techniques

Speed control of DC motors using fuzzy logic –load flow studies using back propa-
gation algorithm,single area and two area load frequency control using fuzzy logic.

Text Books

1. Introduction to Artificial Neural Systems - Jacek M. Zuarda, Jaico Publishing
House, 1997.

2. Fuzzy logic with Fuzzy Applications – T.J Ross – McGraw Hill Inc, 1997.

Reference Books

1. Neural Networks, Fuzzy logic, Genetic algorithms: synthesis and applications
by S.Rajasekaran and G.A.Vijayalakshmi Pai – PHI Publication.

2. Modern power Electronics and AC Drives – B.K.Bose -Prentice Hall, 2002

3. Genetic Algorithms- David E Goldberg. Pearson publications.

5. Introduction to Neural Networks using MATLAB 6.0 by S N Sivanandam, S
Sumathi, S N Deepa TMGH

6. Introduction to Fuzzy Logic using MATLAB by S N Sivanandam,SSumathi,S
N Deepa Springer,2007.

*    *    *
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Course Objectives

• To learn technical challenges in renewable energy.
• To learn basics of wind energy conversion & PV power generation.
• To analyze the  fuel cell system.

Course Outcomes

Upon successful completion of the course, the students will be able to
• understand various general aspects of renewable energy systems.
• analyze and design induction generator for power generation from wind.
• design MPPT controller for solar power utilization.
• utilize fuel cell systems for power generation

Course Content

UNIT – I: Introduction

Renewable Sources of Energy; Distributed Generation; Renewable Energy Eco-
nomics - Calculation of Electricity Generation Costs; Demand-Side Management
Options; Supply-Side Management Options; Control of renewable energy based
power Systems.

UNIT – II: Induction Generators

Principles of Operation; Representation of Steady-State Operation; Power and
Losses Generated - Self-Excited Induction Generator; Magnetizing Curves and
Self-Excitation – Mathematical Description of the Self-Excitation Process; Inter-
connected and Stand-alone operation - Speed and Voltage Control.

UNIT – III: Wind Power Plants

Site Selection; Evaluation of Wind Intensity; Topography; Purpose of the Energy
Generation- General Classification of Wind Turbines; Rotor Turbines; Multiple-
Blade Turbines; Drag Turbines; Lifting Turbines - Generators and Speed Control
Used in Wind Power Energy; Analysis of Small wind energy conversion system.

UNIT – IV: Photovoltaic Power Plants

Solar Energy; Generation of Electricity by Photovoltaic Effect; Dependence of a
PV Cell on Temperature and irradiance - input-output Characteristics - Equivalent
Models and Parameters for Photovoltaic Panels; MPPT schemes: P&O,INC, ef-
fect of partial shaded condition. Applications of Photovoltaic Solar Energy-Eco-
nomical Analysis of Solar Energy.

Professional Elective - II

RENEWABLE ENERGY TECHNOLOGIES
I  Semester

Lecture : 4 Internal Marks :  30

Credits : 3 External Marks :  70



M.Tech - Power Electronics and Electric Drives (EEE) - R17 33

UNIT – V: Fuel Cells

The Fuel Cell; Low- and High-Temperature Fuel Cells; Commercial and Manufac-
turing Issues - Constructional Features of Proton Exchange,Membrane Fuel Cells;
Reformers; Electrolyzer Systems; Advantages and Disadvantages of Fuel Cells -
Fuel Cell Equivalent Circuit; Practical Determination of the Equivalent Model Pa-
rameters; Aspects of Hydrogen for storage.

Text Books

1. Felix A. Farret, M. Godoy Simo‘ es, Integration of Alternative Sources of
Energy, John Wiley & Sons, 2006.

2. Remus Teodorescu, Marco Liserre, Pedro Rodríguez, Grid Converters for
Photovoltaic and Wind Power Systems, John Wiley & Sons, 2011.

Reference Books

1. Gilbert M. Masters, Renewable and Efficient Electric Power Systems, John
Wiley & Sons, 2004.

*   *   *
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Course Objectives

• To Introduce the Flexible AC Transmission System devices, basic types of
FACTS controllers and different types of converters and their operation in
different modes.

• To expose the practical problems associated with the operation of Power
system and the necessity of FACTS devices

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand the Fundamental concepts of FACTS Devices.

• familiarize with the operational characteristics of Voltage source converters
used in FACTS devices.

• identify a suitable FACTS controller for shunt compensation.

• familiarize with the control characteristics FACTS devices.

• Identify and design a suitable controller using FACTS Devices for Series
compensation.

Course Content

UNIT–I: FACTS Concepts

FACTS concepts, Transmission interconnections, power flow in an AC System,
loading capability limits, Dynamic stability considerations, importance of control-
lable parameters, basic types of FACTS controllers, benefits from FACTS control-
lers.

UNIT–II: Voltage Source Converters

Single phase, three phase, full wave bridge converters, transformer connections
for 12 pulse, 24 and 48 pulse operation. Three level voltage source converter,
pulse width modulation converter, basic concept of current source converters,
and comparison of current source converters with voltage source converters.

UNIT–III: Static Shunt Compensation

Objectives of shunt compensation, midpoint voltage regulation, voltage instability
prevention, improvement of transient stability, Power oscillation damping, meth-
ods of controllable var generation, variable impedance type static var generators,
switching converter type var generators, hybrid var generators.

Professional Elective - II

FLEXIBLE AC TRANSMISSION SYSTEMS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: SVC and STATCOM

The regulation and slope transfer function and dynamic performance, transient
stability enhancement and power oscillation damping, operating point control and
summary of compensation control.

UNIT–V: Static Series Compensators

Concept of series capacitive compensation, improvement of transient stability,
power oscillation damping, functional requirements. GTO thyristor controlled se-
ries capacitor (GSC), thyristor switched series capacitor (TSSC), and thyristor
controlled series capacitor (TCSC), control schemes for GSC, TSSC and TCSC.

Text Books

1. “Understanding FACTS Devices” N.G.Hingorani and L.Guygi, IEEE Press.
Indian Edition is available—Standard Publications (Units I to V)

Reference Books

1. HVDC & FACTS Controllers applications of static converters in power systems
- Vijay K.Sood- Springer publishers.

2. Sang.Y.H and John.A.T, “Flexible AC Transmission systems” IEEE Press
(2006).

*    *    *



Course objectives

• To understand different conventional & non-conventional dynamic energy
conversion technologies.

• To learn the principles of static energy conversion technologies.

• To understand the basics of real & reactive power control with renewable
generators.

• To learn the principles of standalone and grid connected systems.

Course Outcomes

Upon successful completion of the course, the students will be able to

• gain knowledge on different renewable energy sources and storage devices

• recognize, model and simulate different renewable energy sources

• analyze, model and simulate basic control strategies required for grid
connection

• implement a complete system for standalone/grid connected system

Course Content

UNIT – I: Introduction

Electric grid introduction, Supply guarantee and power quality, Stability, Effects of
renewable energy penetration into the grid, Boundaries of the actual grid configu-
ration, Consumption models and patterns, static and dynamic energy conversion
technologies, interfacing requirements.

UNIT – II: Dynamic Energy Conversion Technologies

Introduction to different conventional and nonconventional dynamic generation tech-
nologies, principle of operation and analysis of reciprocating engines, gas and
micro turbines, hydro and wind based generation technologies, control and inte-
grated operation of different dynamic energy conversion devices.

UNIT – III: Static Energy Conversion Technologies

Introduction to different conventional and nonconventional static generation tech-
nologies, principle of operation and analysis of fuel cell, photovoltaic based gen-
erators, and wind based generation technologies, different storage technologies
such as batteries, fly wheels and ultra-capacitors, plug-in-hybrid vehicles, control
and integrated operation of different static energy conversion devices.

Professional Elective - III

CONTROL & INTEGRATION OF RENEWABLE ENERGY SYSTEMS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – IV: Real and Reactive Power Control

Control issues and challenges in Diesel, PV, wind and fuel cell based generators,
PLL, Modulation Techniques, Dimensioning of filters, Linear and nonlinear con-
trollers, predictive controllers and adaptive controllers, Fault-ride through Capa-
bilities, Load frequency and Voltage Control.

UNIT – V: Integration of different Energy Conversion Technologies

Resources evaluation and needs, Dimensioning integration systems, Optimized
integrated systems, Interfacing requirements, integrated Control of different re-
sources, Distributed versus Centralized Control, Synchro Converters, Grid con-
nected and Islanding Operations, stability and protection issues, load sharing,
Cases studies.

Text Books

1. Ali Keyhani Mohammad Marwali and Min Dai, “Integration and Control of
Renewable Energy in Electric Power System” John Wiley publishing company

2. S. Chowdhury, S. P. Chowdhury, P. Crossley, “Microgrids and Active
Distribution Networks”, IET Power Electronics Series, 2012

3. G. Masters, “Renewable and Efficient Electric Power Systems”, IEEE-Wiley
Publishers, 2013

Reference Books

1. Quing-Chang Zhong, “Control of Power Inverters in Renewable Energy and
Smart Grid Integration”, Wiley, IEEE Press

2. Bin Wu, Yongqiang Lang, NavidZargari, “Power Conversion and Control of
Wind Energy Systems”, Wiley 2011.

*    *    *



Course Objectives

• To learn the concept of hybrid vehicles, types of electric drives used in hybrid
vehicles and their control.

Course Outcomes

Upon successful completion of the course, the students will be able to
• know the concept of electric vehicles and hybrid electric vehicles.
• familiar with different motors used for hybrid electric vehicles.
• understand the power converters used in hybrid electric vehicles
• know different batteries and other energy storage systems.

Course Content

UNIT–I: Introduction

History of hybrid vehicles, architectures of HEVs, series and parallel HEVs, com-
plex HEVs.

UNIT–II: Hybridization of Automobile

Fundamentals of vehicle, components of conventional vehicle and propulsion load;
Drive cycles and drive terrain; Concept of electric vehicle and hybrid electric ve-
hicle; Plug-in hybrid vehicle, constituents of PHEV, comparison of HEV and PHEV;
Fuel Cell vehicles and its constituents.

UNIT–III: Plug-in Hybrid Electric Vehicle

PHEVs and EREVs blended PHEVs, PHEV Architectures, equivalent electric
range of blended PHEVs; Fuel economy of PHEVs, power management of PHEVs,
end-of-life battery for electric power grid support, vehicle to grid technology, PHEV
battery charging.

UNIT–IV: Power Electronics in HEVs

Rectifiers used in HEVs, voltage ripples; Buck converter used in HEVs, non-
isolated bidirectional DC-DC converter, regenerative braking, voltage source in-
verter, current source inverter, isolated bidirectional DCDC converter, PWM recti-
fier in HEVs, EV and PHEV battery chargers.

UNIT–V: Battery and Storage Systems

Energy Storage Parameters; Lead–Acid Batteries; Ultra capacitors; Flywheels -
Superconducting Magnetic Storage System; Pumped Hydroelectric Energy Stor-
age; Compressed Air Energy Storage - Storage Heat; Energy Storage as an Eco-
nomic Resource.

Professional Elective - III

HYBRID ELECTRIC VEHICLES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Ali Emadi, Advanced Electric Drive Vehicles, CRC Press, 2014.
2. Iqbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC

Press, 2003.

Refernce Books

1. MehrdadEhsani, YimiGao, Sebastian E. Gay, Ali Emadi, Modern Electric,
Hybrid Electric and Fuel Cell Vehicles: Fundamentals, Theory and Design,
CRC Press, 2004.

2. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley,
2003.

3. H. Partab: Modern Electric Traction – Dhanpat Rai & Co, 2007.
4. Pistooa G., “Power Sources , Models, Sustanability, Infrastructure and the

market”, Elsevier 2008
5. Mi Chris, Masrur A., and Gao D.W., “ Hybrid Electric Vehicle: Principles and

Applications with Practical Perspectives” 1995.
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Course Objectives

• To introduce the theory of z–transformations and its applications for analysis
of digital control systems.

• To impart knowledge on the stability of discrete time system using various
methods.

• To fimiliraize the basic concepts on the discrete–time systems in state–
space model representation.

• To introduce the concepts on  design of state feedback controller and observer.

Course Outcomes

Upon successful completion of the course, the students will be able to

• apply z–transforms for the mathematical analysis of  digital control systems

• determine stability of digital control systems using various test methods.

• apply the concept of controllability and observability to design an appropriate
digital feedback controller.

• develop digital hardware controller.

Course Content

UNIT–I: Sampling and Reconstruction

Overview of modern digital control theories, z- and inverse z- transformation and
properties, difference Equation – solution by recursion and z-transform, relation-
ship between s- plane and z-plane, sampling theorem – data conversion and
quantization mathematical modeling- data reconstruction and filtering of sampled
signals – zero- order – hold.

UNIT–II: Stability Analysis

Digital control systems – pulse transfer function of open loop, closed loop sys-
tems, stability tests of linear digital control systems, relationship between G(s)
and G(z).

UNIT–III: State Space Analysis

State equations of discrete data systems, solution of discrete state equations,
state transition matrix Z-transform method. Relation between state equation and
transfer functions, Concepts of controllability and observability.

Professional Elective - III

ADVANCED DIGITAL CONTROL SYSTEMS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: State Feedback Controllers and Observers

Digital State observer Design of the full order and reduced order state observer –
pole placement design by state feedback, Design of Dead Beat controller – some
case studies.

UNIT–V: Digitizing Analog Controllers

Digitizing analog controllers, digital hardware control, and Actuators limitation.

Text Books

1. Discrete-Time Control systems - K. Ogata, PHI/Addison-Wesley Longman
Pte. Ltd., India, Delhi, 2nd edition, 1995. (Unit II,III,IV)

2. Digital Control Systems - Kuo, Oxford University Press, 2nd edition, 1992.(Unit
I,V)

Reference Books

1. Digital control of dynamic systems – Gene F. Frankin, J.David powell, Michael
workman, pearson education, 3rd edition 2000.

2. Digital control and state variable methods – M.Gopal, Tata McGraw Hill,
India, 4th edition, 1997.

3. Continuous and Discrete Control Systems – Dorsay, McGraw – Hill, 1996.

*    *    *



Course Objectives

• To understand the various digital filter structures

• To design the FIR and IIR Filters

• To know the importance of FFT algorithm for computation of Discrete Fourier
Transform

• To analyze the finite word length effects on various filters

• To learn the concepts of power spectrum estimation of periodic and non-
periodic signals

Course Outcomes

Upon successful completion of the course, the students will be able to

• describe structure of digital filters.

• design digital filters with different techniques.

• understand the implementation aspects of signal processing algorithms.

• know the effect of finite word length in signal processing.

• analyze different power spectrum estimation techniques

Course Content

UNIT–I: Digital Filter Structure

Block diagram representation-Equivalent Structures-FIR and IIR digital filter Struc-
tures All pass Filters-tunable IIR Digital Filters-IIR tapped cascaded Lattice Struc-
tures-FIR cascaded Lattice structures-Parallel-Digital Sine-cosine generator-Com-
putational complexity of digital filter structures.

UNIT–II: Digital Filter Design

Preliminary considerations-Bilinear transformation method of IIR filter designdesign
of lowpass, high pass-band pass, and band stop- IIR digital filters-Spectral trans-
formations of IIR filters, FIR filter design-based on windowed Fourier series- de-
sign of FIR digital filters with least –meansquare- error-constrained least-square
design of FIR digital filters

UNIT–III: DSP Algorithm Implementation

Computation of the discrete Fourier transform- number representation arithmetic
operations handling of overflow-tunable digital filters-function approximation.

Professional Elective - IV

ADVANCED DIGITAL SIGNAL PROCESSING
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Analysis of Finite Word Length Effects

The quantization process and errors- quantization of fixed –point and floating -
point Numbers-Analysis of coefficient quantization effects, Analysis of arithmetic
round-off errors, dynamic range scaling-signal- to- noise ratio in low -order IIR
filters-low-sensitivity digital filters- Reduction of Product round-off errors using er-
ror feedback-Limit cycles in IIR digital filters, Round-off errors in FFT Algorithms.

UNIT–V:  Power Spectrum Estimation

Estimation of spectra from finite duration observations signals – Nonparametric
methods for power spectrum estimation – parametric method for power spectrum
estimation, estimation of spectral form-finite duration observation of signals-non-
parametric methods for power spectrum estimation-Walsh methods-Blackman &
torchy method.

Text Books

1. Digital signal processing-Sanjit K. Mitra-TMH second edition, 2002.

2. Discrete Time Signal Processing – Alan V.Oppenheim, Ronald W.Shafer -
PHI-1996 1st edition-9th reprint

References Books

1. Digital Signal Processing and principles, algorithms and Applications – John
G.Proakis -PHI –3rd edition-2002.

2. Digital Signal Processing – S.Salivahanan, A.Vallavaraj, C. Gnanapriya –
TMH - 2nd reprint-2001

3. Theory and Applications of Digital Signal Proceesing-LourensR.
Rebinar&Bernold.

4. Digital Filter Analysis and Design-Auntonian-TMH.

*   *   *



Course Objectives

• To understand the inverters for induction heating applications

• To understand the power converters for different industrial applications

• To understand modeling of high voltage power supplies using the power
converters for radar and space applications

• To understand modeling of low voltage and high current power supplies using
the power converters for microprocessors and computer loads

• To understand the applications of DC-DC converters

Course Outcomes

Upon successful completion of the course, the students will be able to

• analyze power electronic application requirements.

• identify suitable power converter from the available configurations.

• develop improved power converters for any stringent application requirements.

• improvise the existing control techniques to suit the application. Design of
Bi-directional converters for charge/discharge applications

Course Content

UNIT–I: Inverters for Induction Heating

For induction cooking, induction hardening, melting, and welding applications.

UNIT–II: Power Converters for Lighting, pumping and Refrigeration Systems

Electronic ballast, LED power drivers for indoor and outdoor applications. PFC
based grid fed LED drivers, PV / battery fed LED drivers. PV fed power supplies
for pumping/refrigeration applications.

UNIT–III: High Voltage Power Supplies

Power supplies for X-ray applications - power supplies for radar applications -
power supplies for space applications.

UNIT–IV: Low voltage High Current Power Supplies

Power converters for modern microprocessor and computer loads.

UNIT – V: Bi-directional DC-DC (BDC) Converters

Electric traction, automotive Electronics and charge/discharge applications, Line
Conditioners and Solar Charge Controllers.

Professional Elective - IV

APPLICATIONS FOR POWER CONVERTERS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Ali Emadi, A. Nasiri, and S. B. Bekiarov: Uninterruptible Power Supplies and
Active Filters, CRC Press, 2005.

2. M. Ehsani, Y. Gao, E. G. Sebastien and A. Emadi: Modern Electric, Hybrid
Electric and Fuel Cell Vehicles, 1st Edition,CRC Press, 2004.

References Books

1. William Ribbens: Understanding Automotive Electronics, Newnes, 2003.

2. Steve Winder Power Supplies for LED Driving, Newnwes, 2008.
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Course Objectives

• To learn about microcontrollers architecture.
• To learn about DSP architecture and assembly programming for DSP

processors.
• To learn about basics of FPGA controllers.

Course Outcomes

Upon successful completion of the course, the students will be able to
• design the interfacing circuits for input and output to PIC micro controllers

and DSP processors.
• write ALP for DSP processors.
• design PWM controller for power electronic circuits using FPGA.

Course Content

UNIT–I: PIC Microcontrollers

Overview and Features, PIC 16C6X/7X, FSR(File Selection Register) [Indirect Data
Memory Address Pointer], PIC Reset Actions, PIC Oscillator Connections, PIC
Memory Organizations, PIC PIC 16C6X/7X Instructions, Addressing Modes, I/O
Ports, Interrupts in PIC 16C61/71, PIC 16C61/71 Timers, PIC 16C71 Analog-to-
Digital Converter (ADC).

UNIT–II: Introduction to DSP

Introduction to the C2xx DSP core and code generation, The components of
the C2xx DSP core,
Mapping external devices to the C2xx core , peripherals and Peripheral
Interface , System configuration registers , Memory , Types of Physical
Memory , memory Addressing Modes , Assembly Programming using C2xx
DSP, Instruction Set, Software Tools.

UNIT–III: I/O & Control Registers

Pin Multiplexing (MUX) and General Purpose I/O Overview, Multiplexing and Gen-
eral Purpose I/O Control Registers .Introduction to Interrupts, Interrupt Hierarchy,
Interrupt Control Registers, Initializing and Servicing Interrupts in Software.

UNIT–IV: ADC & Event Manager

ADC Overview , Operation of the ADC in the DSP , Overview of the Event manager
(EV), Event Manager Interrupts , General Purpose (GP) Timers , Compare UNITs,

Professional Elective - IV

MICROCONTROLLERS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Capture UNITs And Quadrature Enclosed Pulse (QEP) Circuitry , General Event
Manager Information.

UNIT – V: Introduction to Field Programmable Gate Arrays

CPLD Vs FPGA – Types of FPGA , Xilinx C3000 series , Configurable logic Blocks
(CLB), Input/Output Block (IOB) – Programmable Interconnect Point (PIP) – Xilinx
4000 series – HDL programming – overview of Spartan 3E and Virtex II pro FPGA
boards- case study..

Text Books

1. Microcontrollers-Theory and Applications - Ajay V Deshmukh, McGraw Hills,
2005.

2. DSP Based Electro Mechanical Motion Control -Hamid.A.Toliyat and Steven
G.Campbell, CRC Press New York, 2004.

Reference Books

1. The 8051 Microcontroller-Kennith J ayala, Thomson publishers,2005.
2. Microprocessor and Microcontrollers by Prof C.R.Sarma.
3. XC 3000 series datasheets ( version 3.1). Xilinx,Inc.,USA, 1998.
4. Wayne Wolf,” FPGA based system design “, Prentice hall, 2004

*    *    *



Course Objectives

• To study DSP controllers.

• To learn coding in DSP s to control the electric drive speed.

• To learn speed control methods for induction motor, PMSM, BLDC motors.

Course Outcomes

Upon successful completion of the course, the students will be able to

• interface the DSP platform with sensors such as hall-effect voltage sensors,

• use hall-effect current sensors, shaft encoder for data acquisition for motor
drive applications

• scale and normalize the data to suit the requirements of the drive system

• exploit the architectural features of the DSP platform to design and implement

• use algorithms for the realization of controllers, Pulse Width Modulators and
observers

Course Content

UNIT–I: Overview of TMS320LF2407 DSP Controller

Review of Instruction Set, Interrupts, normalization and number formatting.

UNIT–II: Clarke’s and Park’s Transformations

Review ofClarke’s and Park’s transformations, Implementation of Clarke’s and
Park’s transformation using TMS320LF2407 DSP

UNIT–III: Implementation of PWM Techniques for 3-Ph VSI

Implementation of Sine-triangle and SVPWM withTMS320LF2407 DSP using the
concept of imaginary switching time.

UNIT–IV: Control of Induction Motor

Implementation of field oriented control for the speed control of Induction Motor
using TMS320LF2407 DSP.

UNIT – V: Control of Special Machines

Principle of operation with drive control system, implementation of control system
of BLDC and PMSM using TMS320 LF2407 DSP (Elementary strategy of opera-
tion only)

Professional Elective - V

DIGITAL SIGNAL PROCESSOR CONTROLLED DRIVES
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Hamid A. Toliyat: DSP Based Electromechanical Motion Control, 1st Edition,
CRC Press, 2004

2. Ned Mohan, T.M. Undeland and William P. Robbins: Power Electronics:
Converters, Applications, 3rd Edition,John Wiley & Sons, 2009.

Reference Books

1. Application Notes from the website of Texas Instruments.

*    *    *



Course Objectives

• To understand concept of smart grid and developments on smart grid.
• To understand smart grid technologies and application of smart grid concept

in hybrid electric vehicles etc.
• To have knowledge on smart substations, feeder automation and application

for monitoring and protection.

Course Outcomes

Upon successful completion of the course, the students will be able to
• understand smart grids and analyze the smart grid policies and developments

in smart grids.
• develop concepts of smart grid technologies in hybrid electrical vehicles etc.
• understand smart substations, feeder automation, GIS etc.
• analyze micro grids and distributed generation systems.
• analyze the effect of power quality in smart grid and to understand latest

developments in ICT for smart grid.

Course Content

UNIT–I: Introduction to Smart Grid

Evolution of Electric Grid, Concept of Smart Grid, Definitions, Need of Smart Grid,
Functions of Smart Grid, Opportunities & Barriers of Smart Grid, Difference be-
tween conventional & smart grid, Concept of Resilient &Self-Healing Grid, Present
development & International policies on Smart Grid. Case study of Smart Grid.

UNIT–II: Smart Grid Technologies: Part 1

Introduction to Smart Meters, Real Time Prizing, Smart Appliances, Automatic
Meter Reading(AMR), Outage Management System(OMS), Plug in Hybrid Elec-
tric Vehicles(PHEV), Vehicle to Grid, Smart Sensors, Home & Building Automa-
tion, Phase Shifting Transformers.

UNIT–III: Smart Grid Technologies: Part 2

Smart Substations, Substation Automation, Feeder
Automation. Geographic Information System(GIS), Intelligent Electronic
Devices(IED) & their application for monitoring & protection, Smart storage like
Battery, SMES, Pumped Hydro,Compressed Air Energy Storage, Wide Area
Measurement System(WAMS), Phase Measurement Unit(PMU).

Professional Elective - V

SMART GRID TECHNOLOGIES
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Micro grids and Distributed Energy Resources

Concept of micro grid, need & applications of microgrid, formation of microgrid,
Issues of interconnection, protection & control of microgrid. Plastic & Organic
solar cells, Thin film solar cells, Variable speed wind generators, fuel cells,
microturbines, Captive power plants, Integration of renewable energy sources.

UNIT–V: Power Quality Management in Smart Grid

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected
Renewable Energy Sources, Power Quality Conditioners for Smart Grid, Web
based Power Quality monitoring, Power Quality Audit.
Information and Communication Technology for Smart Grid: Advanced
Metering Infrastructure (AMI), Home Area Network (HAN), Neighborhood Area
Network (NAN), Wide Area Network (WAN). monitoring and protection.

Text Books

1. Ali Keyhani, Mohammad N. Marwali, Min Dai “Integration of Green and
Renewable Energy in Electric Power Systems”, Wiley

2. Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand
Response”, CRC Press.

Reference Books

1. JanakaEkanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko
Yokoyama, “Smart Grid: Technology and Applications”, Wiley

2. Jean Claude Sabonnadière, NouredineHadjsaïd, “Smart Grids”, Wiley
Blackwell 19

3. Peter S. Fox Penner, “Smart Power: Climate Changes, the Smart Grid, and
the Future of Electric Utilities”, Island Press; 1 edition 8 Jun 2010

4. S. Chowdhury, S. P. Chowdhury, P. Crossley, “Microgrids and Active
Distribution Networks.” Institution of Engineering & Technology, 30 Jun 2009

5. Stuart Borlase, “Smart Grids (Power Engineering)”, CRC Press
6. Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving

Sustainability: 1", Artech House Publishers July 2011

*    *    *
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Course Objectives

• To impart the concepts of  force analysis of mechanisms.

• To familiarize with the concepts of synthesis of mechanisms.

Course Outcomes

Upon successful completion of the course, the students will be able to

• determine the displacement , velocity and accelerations of links of mechanism.

• evaluate the forces and torque acting by performing force analysis.

• apply path curvature characteristics in analysis of mechanisms.

• apply synthesis techniques in design of mechanisms.

Course Content

UNIT – I: Introduction

Elements of mechanisms ,degrees of freedom , Kutchback equation and Grublers

criterion , applications of Grublers criterion, transmission angles- extreme values

of transmission angles , toggle positions.

Displacement , Velocity and Acceleration Analysis (Analytical methods

only): Analysis for four bar and single slider crank mechanisms.

Analysis of Complex mechanisms : Goodman indirect method and Hall Ault

auxiliary point method

UNIT – II: Static Force Analysis #

Static Force Analysis #: Static equilibrium , equilibrium of two and three force

members , equilibrium of four force members , static force analysis of four bar and

slider crank mechanisms.

Dynamic Force Analysis #: D Alembert Principle , dynamic analysis of four bar

mechanism  and single slider crank mechanism – dynamically equivalent system

– inertia of Connecting Rod – inertia force and torque in reciprocating Engine.

UNIT – III: Path Curvature Theory #

 Introduction , fixed and moving centrodes , inflection points and inflection circle ,

Euler Savary Equation , Bobilliers Construction , Collineation axis , Bobillier theo-

rem ,Hartmann construction.

UNIT – IV:

Kinematic Synthesis: Introduction, type, dimensional and number Synthesis ,

synthesis for function generation, path and motion generation ,Chebyschev Spacing

of accuracy points

Professional Elective - I

ANALYSIS AND SYNTHESIS OF MECHANISMS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



Graphical Synthesis Techniques: Motion generation for two prescribed positions

and three prescribed positions – path generation for three prescribed positions

without and with prescribed timing – function generation for three prescribed

positions.

UNIT – V: Analytical Synthesis Techniques

 Four bar and slider crank function generator with three accuracy points ,

Freudenstein equation , use of complex numbers and dyads – three prescribed

positions for motion, path and function generation using dyad.

Text Books

1. Erdman and Sandor ,”Advanced Mechanism Design “,Prentice Hall

International ,2nd Edition

2. S.S. Rattan, “ Theory of Machines”,Tata Mc Graw Hill, 3rd Edition

Reference Books

1. Uicker, Pennock and Shigley,” Theory of machines and Mechanisms”, Oxford

Univ Press.

2. Amitabha Ghosh and Ashok Kumar Mallik, “ Theory of Mechanism and

machines”,  East West Press pvt Ltd,2nd edition.

3. Robert L.Norton,” Design of Machinery”, Tata McGraw Hill ,3rd edition.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *
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Course Objectives

• To familiarize with the advanced materials used in manufacturing and their

behaviour under service.

Course Outcomes

Upon successful completion of the course, the students will be able to

• analyze the elastic, yield and fracture behaviour of metals.

• suggest the modern metallic and Non Metallic materials for the applications.

• choose the suitable smart material for manufacturing.

• select the material for the given applications.

• select suitable characterization technique for selection of material.

Course Content

UNIT – I: Fundamentals of Material Science

Elasticity in metals, mechanism of plastic deformation, slip twinning, role of dis-

locations, yield stress, shear strength of perfect and real crystals, strengthening

mechanism, work hardening, solid solution, grain boundary strengthening, Poly

phase mixture, precipitation, particle, fiber and dispersion strengthening, effect of

temperature, strain and strain rate on plastic behavior, super plasticity. Yield cri-

teria: Von mises and Tresca criteria.

UNIT – II: Modern Metallic Materials

Dual phase steels, micro alloyed steels, high strength low alloy (HSLA) Steel,

maraging steel, intermetalics, Ni and Ti aluminides, super alloys.

UNIT – III: Non Metallic Materials

Polymeric materials and their molecular structures - production techniques for

fibers, foams, adhesives and coatings, structure, properties and applications.

Composites - Introduction, reinforcement, types of composite materials -

properties, processing and application of composite materials.

UNIT – IV: Smart Materials

Properties, structure and applications of Smart materials, shape memory alloys,

metallic glass, quasi crystal and nano crystalline materials, ceramic materials,

cermets, high temperature materials, refractory materials.
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ADVANCED MATERIALS
I  Semester
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UNIT – V: Selection of Materials

Selection criteria - cost basis and service requirements, selection for mechanical

properties, strength, toughness, fatigue, impact and creep, use of material prop-

erty charts.

Text Books

1. Mechanical behavior of materials/Thomas H.Courtney/2nd Edition, McGraw-

Hill, 2000

2. Mechanical Metallurgy/George E.Dieter/McGraw Hill, 1998

3. Material selction in mechanical design by M.F Ashby. Bott

4. Peter E.J. Flewitt and R.K. Wild, Physical Methods of Materials

Characterization, 2nd Edition, Taylor & Francis (2003)

Reference Books

1. Selection and use of Engineering Materials 3e/Charles J.A/Butterworth

Heiremann. Material science and metallurgy by V.D. Kodgire, Everest

publishing house

2. Budinski. G.K. and Budinski. K.M., “ Engineering Materials: Properties and

Selection”, 7th   Edition, Prentice Hall of India, 2010.

3. Filnn .R.A. and Trojan .P.K., “Engineering Materials and their Applications”,

(4th Edition), Jai co, 1999.

4. Metals Hand Book, Vol. 10, “Failure Analysis and Prevention”, (10th Edition),

1994.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *



Course Objectives

• To familiarize with anatomy, sensors, motion anlaysis, layout design and

programming of a industrial robot manipulators.

Course Outcomes

Upon successful completion of the course, the students will be able to

• select appropriate type of sensors and actuators for a robot manipulator.

• analyze kinematics of a robot.

• select suitable end effector and configuration of the machine vision system

• program the robot for a given application.

• design the robot cell for industrial applications.

Course Content

UNIT – I: Introduction

Automation and Robotics, Robot anatomy, robot configuration, motions joint no-

tation scheme, work volume, robot drive systems, control systems and dynamic

performance, precision of movement.

Control System and Components: basic concepts and motion controllers, control

system analysis, robot actuation and feedback components.

Sensors: Desirable features, tactile, proximity and range sensors, uses sensors

in robotics. Positions sensors, velocity sensors, actuators, power transmission

systems.

UNIT – II: Motion Analysis and Control #

Manipulator kinematics, position representation, forward and inverse transforma-

tions, homogeneous transformations, manipulator path control, robot arm dynam-

ics, configuration of a robot controller, Robot joint control design.

UNIT – III: End Effectors and Machine Vision

End Effectors: Grippers – types, operation, mechanism, force analysis, tools as

end effectors, consideration in gripper selection and design.

Machine Vision: Functions, Sensing and Digitizing – imaging devices, Lighting

techniques, Analog to digital single conversion, image storage: Image processing

and Analysis – image data reduction, Segmentation, feature extraction, Object

recognition. Training the vision system, Robotic application.
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INDUSTRIAL ROBOTICS
I  Semester

Lecture : 3 Internal Marks :  30
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UNIT – IV:

Robot Programming # : Lead through programming, Robot program as a path in

space, Motion interpolation, WAIT, SIGNAL and DELAY commands, Branching,

capabilities and Limitations of lead through methods.

Robot Languages : Textual robot languages, generations of robot programming

languages, robot language structure, elements and function.

UNIT – V:

Robot Cell: DESIGN AND CONTROL: Robot cell layouts – Robot centred cell, In

– line robot cell, Considerations in work design, Work and control, Inter locks,

error detection, work cell controller.

Robot Application: Material transfer, Machine loading/unloading, Processing

operation, Assembly and Inspection, Future Application.

Text Books

1. Industrial Robotics , Groover M P , Pearson Edu.

2. Introduction to Robotic Mechanisms and Control , JJ Craig, Pearson, 3rd

Edition.

Reference Books

1. Robotics , Fu K S, McGraw Hill.

2. Robotic Engineering , Richard D Klafter , Prentice Hall.

3. Robot Analysis and Intelligence ,Asada and Slotine , Wiley Inter-Science.

4. Robot Dynamics and Control , Mark W. Spong and M. Vidyasagar , John

Wiley.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*   *   *
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Course Objectives

• To familiarize with the design of gears and different modes of failure.

• To impart the knowledge of gear box design and its optimization.

Course Outcomes

Upon successful completion of the course, the students will be able to

• identify the types of gear failures.

• design spur and helical gears for the given application .

• design bevel and worm gears for the given application .

• design the gear box for given specifications.

• optimize the parameters of gear like weight, space and cost.

Course Content

UNIT – I: Introduction to Gears

Basic principles, nomenclature, gear manufacturing processes, gear inspection

methods. Gear Failure- failure due to bending, pitting, scoring, abrasive, corrosive

wear.

UNIT – II: Spur & Helical Gears #

Lewis Method - design of gear teeth -  beam strength, Buckingham’s dynamic

load and wear load.

American Gear Manufacturers Association (AGMA) Method: Plastic deformation

using AGMA method - gear design against bending and compressive strength.

UNIT – III: Bevel & Worm Gears #

Lewis Method - design of gear teeth -  beam strength, Buckingham’s dynamic

load and wear load.

American Gear Manufacturers Association (AGMA) Method: Plastic deformation

using AGMA method - gear design against bending and compressive strength.

UNIT – IV: Gear Box

Introduction, construction, working principle, ray diagram, kinematic arrangement

of gears. design of multi speed gear box.

UNIT – V: Optimal Gear Design

Optimization of gear design parameters, constraints in gear train design- weight

and space minimization, cost optimization.

Professional Elective - II

GEAR ENGINEERING
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. J.E.Shigley,  “Mechanical Engineering Design”, TATA Mc.Graw Hill Education

Pvt., Ltd.

2. T.V.Sundarajanmurthy,  N.Shanmugam, “Machine Design”, Anuradha

Publication, Chennai.

Reference Books

1. V.B.Bandari, “Design of Machine Elements “  TATA Mc.Graw Hill Education

Pvt., Ltd..

2. Norton, “Machine Design - An Integrated Approach”, Pearson Publications,

2nd Edition.

3. S. Jalaluddien,” Machine Design” Anuradha Publications, Chennai.

Note: Design data book is allowed for examination.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *
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Course Objectives

• To familiarize with the advanced optimization techniques for solving engi-

neering problems.

Course Outcomes

Upon successful completion of the course, the students will be able to

• classify the optimization problems.

• solve the design issues by using techniques of classical optimization.

• apply optimization techniques to design various mechanical elements.

• apply genetic algorithm  for solving the design problems.

Course Content

UNIT–I: Introduction

Classification of optimization problems, concepts of design vector, Design con-

straints, Design space constraints surface, objective function, surface and multi-

level optimization, parametric linear programming.

UNIT–II: Classical Optimization Techniques #

Single variable optimization, Multilevel Optimization without constraints – Multi-

level Optimization with Equality and inequality constraints – Lagrange multipliers

methods Kuhn – Tucker conditions.

UNIT–III:

Non – Linear Optimization #: One – Dimensional Minimization methods –

Fibonacci method, Golden section method,

Unconstrained Optimization Methods #: Hooke and Jeeves methods, Powell’s

method, Gradient of a function, Cauchy method, Fletcher – Reeves method, Types

of Penalty methods for handling constraints.

UNIT–IV: Applications of Optimization in Design and Manufacturing Systems#

Some typical applications like optimization of path synthesis of a four-bar mecha-

nism, minimization of weight of a cantilever beam, optimization of springs and

gears, general optimization model of a machining process, optimization of arc

welding parameters, and general procedure in optimizing machining operations

sequence.

Professional Elective - II

ADVANCED OPTIMIZATION TECHNIQUES
I  Semester

Lecture : 4 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–V: Non-Traditional Optimization Techniques

Genetic Algorithm (GA) - Differences and similarities between conventional and

evolutionary algorithms, working principle, reproduction, crossover, mutation, ter-

mination criteria, different reproduction and crossover operators, GA for constrained

optimization, draw backs of GA, concepts of simulated annealing, ANN, optimi-

zation of Fuzzy Systems.

Text Books

1. Optimization for Engineering Design ,Kalyanmoy Deb, 2nd Ediction , PHI

Publishers

2. Engineering Optimization , S.S.Rao, 3rd Edition , New Age Publishers

Reference Books

1. Genetic algorithms in Search, Optimization, and Machine learning , D.E.

Goldberg, Addison ,13th Edition, Wesley Publishers

2. Multi objective Genetic algorithms , Kalyanmoy Deb,2nd Edition ,  PHI

Publishers

3. Optimal design ,Jasbir Arora, 4th Edition , Mc Graw Hill (international)

Publishers.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*   *   *
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Course Objectives

• To develop expertise on  rotor dynamics and vibration in rotating machinery.

• To expose to rigid rotor dynamics, rotor vibration and critical speeds.

Course Outcomes

Upon successful completion of the course, the students will be able to

• analyze vibrations in rotating machinery.

• determine the whirling speed of rotor.

• identify the effect of bearings on rotor vibrations.

• analyze balancing and condition monitoring of rotors.

Course Content

UNIT–I: Introduction to Vibration and the Laval-Jeffcott Rotor Model

Co-ordinate systems, steady state rotor motion, elliptical motion, single degree

of freedom systems, free and forced vibrations. The two degrees of freedom rotor

system, translational motion, natural frequencies and natural modes, steady state

response to unbalance, the effect of flexible support.

UNIT–II: Torsional Vibration in Rotating Machinery #

Modeling of rotating machinery shafting - Multi degree of freedom systems - De-

termination of natural frequencies and mode shapes - Branched systems - Holzer

method.

UNIT–III: Rigid Rotor Dynamics and Critical Speeds #

Rigid disk equation - Rigid rotor dynamics- Rigid rotor on flexible rotor - The

gyroscopic effect on rotor dynamics - Whirling of an unbalanced simple elastic

rotor, simple shafts with several disks - Effect of axial stiffness - Determination of

bending critical speeds - Campbell diagram.

UNIT–IV: Influence of Bearing on Rotor Vibration

Support stiffness on critical speeds- Stiffness and damping coefficients of journal

bearings-computation and measurements of journal bearing coefficients -Mechan-

ics of Hydro dynamic Instability- Half frequency whirl and Resonance whip- De-

sign configurations of stable journal bearings.

Professional Elective - II

ROTOR DYNAMICS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–V: Balancing and Condition Monitoring of Rotors

Single plane balancing, multi-plane balancing, balancing of rigid rotors, balancing

of flexible rotors Noise spectrum, real time analysis, knowledge based expert

systems.

Text Books

1. J. S.Rao, “Rotor Dynamics”, New Age International Publishers, New Delhi, 2

nd Edition.

2. S.Timoshenko, D H.Young and W. Weaver , Vibration Problems in

Engineering, John Wiley, 3rd  Edition.

Reference Books

1. Weng Jeng Chen and J Edger Gunter, Introduction to Dynamics of Rotor –

Bearing Systems, Trafford Publishing Ltd. 3rd  Edition.

2. T. Yamamoto and Y.Ishida , Linear and Nonlinear Rotordynamics: A Modern

Treatment with Applications, John Wiley and Sons Inc, 2nd Edition.

3. J. S.Rao, Vibratory Condition Monitoring of Machines, Narosa Pubulishing

House, 2nd Edition.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *



Course Objectives

• To familiarize with the design factors used in manufacturing and assembly.

Course Outcomes

Upon successful completion of the course, the students will be able to

• incorporate the process constraints & other influencing factors for design.

• design a metal casting product considering troubleshooting elements.

• design a defect free weldment.

• select appropriate material and manufacturing process for product

development.

• suggest an assembly for ease of manufacture and automation.

Course Content

UNIT – I: Design for Manufacturing

Reduce the cost of manufacturing process, understanding the process and con-

straints, standard components and process, impact of DFM on industry with

case studies.

UNIT – II: Design Consideration in Metal Casting

Overview of various castings, Mold and gating system design of a sand casting

with design considerations, directional solidification, and troubleshooting.

UNIT – III: Design Considerations for Welding, Forging, Sheet Metal and

Powder Metal Process

Overview of joining and forming operations, Design guidelines for joining and form-

ing operations, Keeler Goodman forming limit diagram, defects, concept of re-

sidual stresses.

UNIT – IV: Design Considerations in Machining

Overview of various machining processes, design rules and recommendations for

various machining and machined parts.

UNIT – V: Design for Assembly and Automation

Application of design for manufacture and assembly with selection of materials

and ranking of processes like casting, injection moulding, sheet metal working,

die casting, powder metal process, investment casting and hot forging. Design for

assembly guidelines and automation.

Professional Elective - III

DESIGN FOR MANUFACTURING AND ASSEMBLY
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. George E. Dieter, “Engineering Design – A Material Processing Approach”,

McGraw Hill International, 2nd Edition

Reference Books

1. Geofrey Boothroyd, Peter Dewhurst, “Product Design for Manufacture and

Assembly”, CRC Press, 3rd Edition.

2. O. Molloy, “Design for Manufacturing and Assembly: Concepts, Architectures

and Implementation”, Chapman and Hall, 1st  Edition.

*    *    *



Course Objectives

• To impart knowledge on design of complex engineering systems using

sensors, actuators, controllers.

• To familiarize with the intelligent systems used in Mechatronics.

Course Outcomes

Upon successful completion of the course, the students will be able to

• identify the elements of Mechatronics System

• design mechatronics control application using Hydraulics, Pneumatics and

electrical applications.

• select suitable sensors, actuators and controllers to meet specific

requirements

• understand the concepts of intelligent systems and its application in control

of mechatronics systems

• understand the concepts of intelligent systems and its application in control

of mechatronics systems

Course Content

UNIT–I: Mechatronics Systems

Elements & levels of mechatronics system, Mechatronics design process, mea-

surement systems, advantages and disadvantages of mechatronics systems.

Sensors and transducers, types, displacement, position, proximity, velocity, mo-

tion, force, acceleration, torque, fluid pressure, liquid flow, liquid level, tempera-

ture and light sensors.

UNIT–II: Hydraulic and Pneumatic Actuating Systems

Fluid systems, Hydraulic systems, and pneumatic systems, components, con-

trol valves, electro-pneumatic, hydro-pneumatic, electro-hydraulic servo systems.

Mechanical actuating systems and electrical actuating systems – basic prin-

ciples and elements, Circuit Diagrams – Hydraulics and Pneumatics.

UNIT–III: Digital Electronics and Systems

Digital logic control, micro processors and micro controllers, process controllers,

programmable logic controllers, PLCs versus computers, Basic programming and

input-output devices interfacing with micro-controllers and programmable logic

controllers, ladder programming. Design and modeling of computer controlled

electro-mechanical systems.

Professional Elective - III

MECHATRONICS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV:  System Interfacing and Data Acquisition

Data Acquisition Systems, Analog to Digital and Digital to Analog conversions;

Digital Signal Processing – data flow in DSPs, block diagrams, typical layouts,

interfacing motor drives.

UNIT–V: Intelligent Systems

Fuzzy Logic – Basics of fuzzy, Sets, Membership function, Fuzzification &

defuzzification. Artificial neural network – Nomenclature of ANN, back propaga-

tion algorithm, supervised and unsupervised learning, Artificial Intelligence. De-

sign of mechatronics systems & future trends. Case Studies - Mechatronics in

Automobiles, prosthetics and artificial limbs, Machine Control etc.

Text Books

1. Bolton. W, “Mechatronics”, 4th Edition, Addison Wesley, New Delhi.

2. Devadas Shetty, Richard A Kolk, “Mechatronics System Design”, 2nd edition,

Cengage Learning.

3. Michael B.Histand and David G.Aliatore, “Introduction to Mechatronics and

Measurement Systems” Special Indian 3rd edition, McGraw-Hill.

Refernce Books

1. Dan Nesulescu, “Mechatronics”, 3rd Edition, Pearson Education.

2. N. Sivanandam and S.N.Deepa, “Principles of Soft Computing”, 2nd edition,

Wiley India Pvt.Ltd.

3. B.P.Singh and Renu Singh, “Advanced Microprocessor and Microcontrollers”

3rd edition, New Age International Publisher.

4. Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach”,

2nd edition, Pearson Education.

5. S.Rajasekaran and G.A.Vijayalakshmi Pai, “Neural Networks, Fuzzy Logic,

and Genetic Algorithms: Synthesis and application”, 2nd edition, PHI.

*    *   *



Course Objectives

• To familiarize with the concepts of vehicle dynamics.

Course Outcomes

Upon successful completion of the course, the students will be able to

• develop different approaches for modeling of vehicles for dynamic analysis

• analyse pneumatic tyres by considering forces and moments

• determine the characteristics of vehicles and vehicle ride.

Course Content

UNIT–I: Introduction to Vehicle Dynamics

Various kinds of vehicles, Motions, Mathematical modelling methods, Multibody

system approach, Lagrangian formulations, Methods of investigations, Stability

concepts.

UNIT–II: Mechanics of Pneumatic Tyres

Tyre construction, SAE recommended practice, Tyre forces and moments, Roll-

ing resistance of tyres, Tractive effort and longitudinal slip, Cornering properties of

tyres, Performance of tyre traction on dry and wet surfaces, Ride properties of

tyres.

UNIT–III: Performance Characteristics of Road Vehicle

Equation of motion and maximum tractive effort, Aerodynamic forces and mo-

ments, Vehicle power plant and transmission characteristics, Prediction of ve-

hicle performance, Operating fuel economy, Braking performance.

UNIT–IV: Handling and Stability Characteristics of Road Vehicles

Steering geometry, Steady state handling characteristics, Steady state response

to steering input, Testing of handling characteristics, Transient response charac-

teristics, Directional stability, Effects of tyre factors, Mass distribution and en-

gine location on stability of handling.

UNIT–V: Vehicle Ride Characteristics

Human response to vibration, Vehicle ride models, Introduction to random vibra-

tion - 1) Road suirface profile as a random function, 2) Frequency response func-

tion, 3) Evaluation of vehicle vertical vibration in relation to ride comfort criteria, 4)

Active and semi active systems, 5) Optimum design for ride comfort and road

holding.

Professional Elective - III

VEHICLE DYNAMICS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Wong , “Theory of Ground Vehicles”, John Wiley and Sons, NY,4th edition,

1993.

Reference Books

1. Gillespie, T.D. “Fundamentals of Vehicle Dynamics”, SAE Publication,

Warrendal, USA, 1992.

2. Dixon, J.C., “Tyres, Suspension and Handling”,SAE Publication, Warrendal,

USA and Arnold Publication, London, 1997.

*    *    *



Course Objectives

• To familiarize with the concepts of maintenance and condition monitoring

methods.

Course Outcomes

Upon successful completion of the course, the students will be able to

• apply maintenance strategies for plant maintenance to reduce the cost.

• analyze the machine condition with the aid of measuring instruments and

signal analysis.

• select appropriate test for fault identification for a given application.

• carry out lubrication oil analysis and temperature analysis for given

applications.

• analyze the case study including the fault identification and root causes of

malfunction.

Course Content

UNIT–I: Maintenance

Maintenance history, Maintenance strategies, influence of maintenance on cost

of the product, role of maintenance in condition monitoring, applications of condi-

tion monitoring in various sectors.

UNIT–II: Vibration Monitoring and Flaw Detection Methods

Vibration Monitoring: Rotating machinery - machine faults, root causes, trouble

shootings of machine faults, vibration analysis - ISO Standards, types and benefits.

Flaw Detection Methods: classification of Flaws, fault detection methods in

NDT- Liquid Penetration Technique, ultrasonic testing and magnetic particle

inspection, Eddy current Testing.

UNIT–III: Signal Analysis & Vibration Measuring Instruments

Signal Analysis:  Introduction, basic concepts, Fourier analysis, Bandwidth,

Signal types, Convolution, Signal analysis - Filter response time, Detectors,

Recorders, Analog analyzer types.

Vibration Measuring Instruments: Vibration transducers – displacement, velocity

and acceleration. Laser vibrometer. accelerometers – piezo resistive, capacitive

and inductive type. FFT analyzer - working principle, vibration signature analysis.

Professional Elective - IV

SIGNAL ANALYSIS AND CONDITION MONITORING
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV: Wear Debris Analysis and Temperature Monitoring

Wear Debris Analysis: Wear mechanisms, types of wear, wear particles analysis

- Ferrography, spectrometric oil analysis program (SOAP).

Temperature Monitoring: Need for temperature monitoring, principle of

thermography, types - active and passive thermography, IR thermography.

UNIT–V:  Case Studies

Gear box, induction motor, transformer, roller bearings, wind mill, Induced Draught

and Forced Draught fans.

Text Books

1. R.A. Collacote, “Mechanical Fault diagnosis and Condition Monitoring”,

Springer publications.

References Books

1. R.B.Randall , “Frequency Analysis” , Bruel & KJaer publications

2. V. Ramamurti,” Mechanical Vibrations Practice with Basic Theory” ,  Narosa

Publishing House.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*   *   *



Course Objectives

• To familiarize with the basic concepts of fracture mechanics and its

applications.

Course Outcomes

Upon successful completion of the course, the students will be able to

• elaborate different mechanisms of fracture failure.

• determine stress intensity factors by applying Linear Elastic and Elastic

Plastic fracture mechanics.

• evaluate stresses induced at crack tip  and different fracture parameters.

• apply different approaches to determine the plastic zone at the crack tip.

• select suitable  nondestructive test to identify the cracks.

Course Content

UNIT–I:

Introduction: History and over view, fracture mechanics approach to design, effect

of material properties on fracture.

Fracture Mechanisms: Ductile fracture, cleavage, ductile-brittle transition, inter

granular fracture, environment assisted cracking.

Linear Elastic Fracture Mechanics : Griffith energy balance , energy release

rate , crack resistance , R curve , stable and unstable crack growth.

UNIT–II:

Stress Analysis of Cracks#: Modes of fracture - opening , sliding and shearing

mode , Airy stress function , crack tip stress field using Westergaurd approach,

effect of finite size , relation between stress intensity factor and energy release

rate.

UNIT–III:

Crack Tip Plastic Zone#: Plastic zone shape , Irwin plastic zone correction,

Dugdale approach, shape of the plastic zone, plastic constraint factor, thickness

effect.

UNIT–IV:

Elastic-Plastic Fracture Mechanics: Crack-tip-opening displacement, J con-

tour integral, relationships between J and CTOD, crack-growth resistance curves,

J-controlled fracture.

Professional Elective - IV

FRACTURE MECHANICS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – V:

Test Methods: Introduction, K
Ic
-test technique, test methods to determine J

Ic
,

test methods to determine G
Ic
 AND G

IIc
, determination of critical CTOD.

Crack Detection Through Non-Destructive Testing: Introduction, examination

through human senses, liquid penetration inspection, ultrasonic testing,

radiographic imaging, magnetic particle inspection.

Text Books

1. T. L. Anderson, Fracture Mechanics: Fundamentals and Applications,  CRC

Press, 3rd edition

2. Prashant Kumar, Elements Of “Fracture Mechanics, Mcgraw Hill

Education,First edition.

References Books

1. David Broek, Elementary engineering fracture mechanics, Kluwer Academic

Publishers, 4th edition

2. J.F. Knott, Fundamentals of Fracture Mechanics, Butterworths, 1973.

3. J.F. Knott, P Withey, Worked examples in Fracture Mechanics, Institute of

Materials, 2nd Edition.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*   *   *



Course Objectives

• To familiarize with the concepts of  experimental methods to determine

stresses and strains

Course Outcomes

Upon successful completion of the course, the students will be able to

• determine the three dimensional stresses  and interpret with different loading

conditions

• measure strains using different types of strain gauges and also identify different

frequency  recording systems

• identify and evaluate stresses using modern optical techniques of experimental

methods

• identify and evaluate stresses and strains developed in coating materials

• determine and distinguish effecting parameters in the fringe formation of

birefringent coating   materials.

Course Content

UNIT–I:

Introduction: stress, strain, plane stress and plane strain conditions, compat-

ibility conditions. problems using plane stress and plane strain conditions, stress

functions, Mohr’s circle for stress strain, three- dimensional stress strain rela-

tions.

UNIT–II:

Strain Measurement and Recordings: various types of strain gauges, electrical

resistance strain gauges, semiconductor strain gauges, strain gauge circuits.

static recording and data logging systems, dynamic recording at very low,

intermediate, high and very high  frequencies.

UNIT–III:

Photo elasticity: photo elasticity – Polariscope – plane and circularly polarized

light –isochromatic fringes – isoclinics fringe formation.

Three dimensional Photo elasticity#: locking in model deformation, three

dimensional photo elastic materials, slicing three-dimensional models and

interpretation of the resulting fringe patterns, effective stresses, the shear-

difference method in three dimensions.

Professional Elective - IV

EXPERIMENTAL STRESS ANALYSIS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV:

Brittle coatings: Introduction, coating stresses, brittle coating crack patterns,

crack detection, ceramic and resin brittle coatings, testing and calibration

procedures for brittle coatings analysis.

Moire Methods#: Introduction, mechanism of formation of Moire fringes, the

geometrical and displacement approach to moire-fringe analysis. Out of plane

displacement measurements, out of plane slope measurements, sharpening

and multiplication of Moire-fringes, experimental procedure and techniques.

UNIT – V:

Birefringent Coatings: Introduction, coating stresses and strains, coating sen-

sitivity, coating materials, application of coatings, effects of coating thickness,

fringe order determinations in coatings, stress separation methods.

Text Books

1. Timoshenke and Goodier Jr ,”Theory of Elasticity”, 3rd edition, McGraw Hill

Education (India) Pvt Ltd.

Reference Books

1. Love .A.H, “A treatise on Mathematical theory of Elasticity vol-1” Nabu

Publishers.

2. Sadhu Singh,” Experimental stress analysis”, Khanna Publishers.

3. Dally and Riley,” Experimental stress analysis”, Mc Graw-Hill.

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *



Course Objectives

• To familiarize with the selection of lubricating system for different machine

components

• To impart knowledge on design of bearings for a given application.

Course Outcomes

Upon successful completion of the course, the students will be able to

• select the appropriate bearing lubricant for given application.

• select the rolling element bearing for the given conditions.

• design hydrostatic, hydrodynamic and air lubrication systems used in

bearings.

• select a suitable seal for a given application.

• analyze the condition of bearing with the aid of instruments to avoid machine

failure.

Course Content

UNIT–I:

Surfaces and Friction: Topography of engineering surfaces- Contact between

surfaces, friction and wear mechanisms.

Lubrication: Choice of lubricants, types of oil, grease and solid lubricants-

additives- lubrication systems and their selection.

UNIT–II:

Selection of Rolling Element Bearings#: Nominal life, Selection of Bearing-

type -Static and Dynamic Capacity-Equivalent Load, Bearing with Probability of

Survival other than ninety percent - Cubic mean load -Pre-loading of bearings.

UNIT–III:

Hydrostatic Bearings#: Introduction to hydrostatic lubrication- Viscous Flow

through Rectangular Slot, thrust bearings – Hydrostatic Circular Step Bearing -

Load carrying capacity and energy losses and optimum design and Oil-film thick-

ness. Aerostatic Bearing lubrication: Introduction, merits and demerits, applica-

tions, externally pressurized gas bearings.

UNIT–IV:

Hydrodynamic bearings#: Principles of hydrodynamic lubrication–mechanism

of pressure development in the oil-film, Lubrication Regimes-Reynolds’s equation

Professional Elective - V

TIBOLOGY
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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for two-dimensional flow; hydrodynamic journal bearings-Analysis of infinitely long

and infinitely short bearings- Raimondi and Boyd solution-Sommerfeld Number-

Performance Parameters– friction-heat generated and heat dissipated. Hydrody-

namic thrust bearings- Analysis of plane slider bearing with fixed and tilting pads.

UNIT – V:

Seals: Different type-mechanical seals-essential properties of the seals, lip-ring

seals, soft piston seals, Mechanical piston rod packing, labyrinth seal- packed

glands- mechanical contact seals- selection of mechanical seals. Gaskets- oil

flinger rings and drain grooves.

Failure of Tribological Components: Failure analysis of plain bearings, rolling

bearings, gears and seals-

Vibration based condition monitoring: Vibration data collection; techniques;

instruments; transducers; commonly bearing faults diagnosed by vibration

analysis, shock pulse method.

Text Books

1. Rowe WW& O’ Dionoghue, “Hydrostatic and Hybrid bearing design”,

Butterworths &    Co. Publishers Ltd, 1st edition,1983,(UNITS-I,III,IV,V)

2. Collacott R.A, “Mechanical Fault diagnosis and condition monitoring”,

Chapman and Hall, London ,1st edition,1977.(UNITS-I,II)

Reference Books

1. Shigley J, E Charles, “ Mechanical Engineering Design”, McGraw Hill Co.,6th

Edition.

2. Bernard J. Hamrock, “Fundamentals of fluid film lubricant”, McGraw-Hill Co.,1st

edition,  1994.(UNITS-I,II,III)

3. Neale MJ, (Editor) “Tribology hand Book” ,Neumann Butterworths,1975.

4. Connor and Boyd JJO (Editors) “Standard hand book of lubrication engineers”

ASLE, McGraw Hill Book & Co.,1968.

Note: Design data book is allowed for examination

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *



Course Objectives

• To familiarize with the concepts of composite materials, fabrication tech-

niques and their properties.

Course Outcomes

Upon successful completion of the course, the students will be able to

• explain the fundamental concepts of composite materials.

• select a suitable technique for fabrication of composite material.

• determine the various properties of composite materials.

• choose a suitable technique to evaluate micro structural properties.

Course Content

UNIT–I:

Basic concepts and characteristics: Geometric and Physical definitions, natural

and man-made composites, Aerospace and structural applications, types and

classification of composites.

Reinforcements: Carbon, boron, silicon carbide, and born carbide, Fibres- Glass,

Silica, Kevlar, Natural fibres (cellulose, jute, coir etc).

UNIT–II:

Liquid State Fabrication Techniques: Stir Casting, Infiltration, Gas Pressure

Infiltration, Squeeze Casting Infiltration, Pressure Die Infiltration, nano composites,

Manufacturing of Laminated composite plates:

Autoclave, tape production, moulding methods, filament winding, man layup,

pultrusion, RTM.

UNIT–III:

Solid State Fabrication Techniques: Powder Metallurgy, Hot Isostatic Pressing,

Hot Forging (Powder Forging), Metal Injection Moulding (MIM), Diffusion Bonding,

Vapour Deposition, Physical Vapour Deposition.

Solid State Fabrication Techniques: Friction Stir Welding – fabrication method

– change of translational speed and rotational speed – nature of cooling system.

Professional Elective - V

COMPOSITE MATERIALS
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–IV:

Properties of composites: Rule of mixtures, ASTM standard specimens, deter-

mination of physical properties - density, mechanical properties –Tensile, com-

pression, micro hardness, impact strength, wear properties and corrosion proper-

ties.

UNIT–V:

Microstructure Properties – Grain size, Micro Structure - X-ray diffraction (XRD),

Transmission Electron Microscope (TEM), Scanning Electron Microscope (SEM),

Electron microprobe analysis (EDAX).

Text Books

1. Krishan K. Chawla, “Composite Materials, Science and Engineering”, Springer,

3rd Edition.

2. Suresh G. Advani, E. Murat Sozer, “Process Modelling in Composites

Manufacturing”, 2nd Ed. CRC Press, 2009.

Reference Books

1. Lawrence E. Nielsen, Nielson, Paul Nielsen, Mechanical Properties of

Polymers and Composites, Second Edition, CRC press, 2000.

2. Steven L. Donaldson, “ASM Handbook Composites”, Material Park, Ohio :

ASM International, ©2001,  [ie 10th ed.].

#  Awareness on solving problems by developing computer codes / mechanical

engineering software tools is suggested.

*    *    *
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Course Objectives

• To familiarize with the basics of testing techniques.

Course Outcomes

Upon successful completion of the course, the students will be able to

• interpret the concepts of modeling digital circuits

• apply the concepts in testing and verification of a digital design

• identify the design for testability methods for combinational & sequential

circuits.

• recognize the BIST techniques for improving testability.

Course Content

UNIT – I: Introduction to Fault Modeling

Modeling Digital circuits at logic level, register level and structural level, levels of

modeling, Difference between testing, fault diagnosis and verification. Physical

faults and their modeling: stuck-at faults, bridging faults, CMOS stuck-open and

stuck-on faults. Fault collapsing: fault equivalence and fault dominance.

UNIT – II: Logic and Fault Simulation

Logic simulation techniques: compiled code, event-driven simulation. Fault simu-

lation techniques: parallel, deductive and concurrent fault simulation, critical path

testing. Fault models, fault detection and redundancy, fault equivalence and fault

location, fault dominance, automatic test pattern generation.

UNIT – III: Test automation and Design verification

Deterministic test generation for combinational circuits: Exhaustive and pseudo-

exhaustive test pattern generation, Pseudo-random test pattern generation, Lin-

ear feedback shift register (LFSR), characteristic polynomial, Weighted random

pattern generation, Test generation for sequential circuits: time frame expansion

method, domain.

UNIT – IV: Design for Testability (DFT)

Test pattern generation for sequential circuits:  Scan architectures and testing-

controllability and observability, generic boundary scan, fully integrated scan, adhoc

and structured techniques. Scan path and level sensitive scan design (LSSD).

Boundary scan (JTAG) standard.

Professional Elective - I

TESTING AND TESTABILITY OF VLSI CIRCUITS
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



UNIT – V: Built-in Self-test (BIST)

BIST concepts and test pattern, BIST for testing of logic and memories, Test

automation, Specific BIST architectures: BILBO, STUMPS, CSBL, BEST, RTs,

LOCST. Introduction to advanced BIST concepts, design for self test at board

level.

Text Books

1. M. Abramovici, M. A. Breuer and A. D. Friedman, “Digital Systems Testing

and Testable Design”, Jaico Publishing House, 1990. (Units I-V)

Reference Books

1. N. N. Biswas, “Logic Design Theory”, PHI, 2001.

2. Z. Kohavi, “Switching and Finite Automata Theory”, TMH, 2nd Edition, 2001.

*    *    *
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Course Objectives

• To familiarize with the Synthesis of Combinational and Sequential logic circuits.

• To introduce the techniques and tools for programmable logic design.

• To acquaint with the knowledge of fault diagnosis in combinational and

sequential circuits.

Course Outcomes

Upon successful completion of the course, the students will be able to

• synthesize Combinational and Sequential logic circuits

• design and Synthesize the Datapath Controllers..

• program the PLDs..

• model the architectures for Arithmetic Proceesors

• design the state machines using SM charts.

Course Content

UNIT – I: Synthesis of Combinational and Sequential logic

Review of Combinational and Sequential logic design ,Introduction to synthesis

,Synthesis of combinational logic, Synthesis of sequential logic with latches,

Synthesis of three state devices and bus interfaces, Synthesis of sequential logic

with flipflops, Registered logic, State encoding, Synthesis of gated clocks and

clock enables, Anticipating the results of synthesis.

UNIT – II: Design and Synthesis of Datapath Controllers

Partitioned sequential machines, Design example: Binary counter , Design and

synthesis of a RISC stored-program machine ,Processor, ALU, Controller,

Instruction Set, Controller Design and Program Execution.

UNIT – III: Programmable Logic Devices

Programmability of PLDs, Complex PLDs, Xilinx Virtex FPGA’s, Verilog based

Design flows for FPGA’s, Synthesis with FPGA’s, Xilinx Kintex 7 FPGA features,

ZynQ SoC features.

UNIT – IV: Architectures for Arithmetic Processors

Review of functional units for addition and subtraction, Functional units for multi-

plication - combinational binary multiplier, sequential binary multiplier, sequential

Multiplier design: Hierarchical decomposition, efficient STG based Sequential bi-

M.Tech - VLSI Design and Embedded System (ECE)  - R20 26
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ADVANCED DIGITAL DESIGN
I  Semester
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nary Multiplier, Booth’s-Algorithm  Sequential Multiplier, Multiplication of signed

Binary numbers, Multiplication of fractions.

UNIT – V: State Machine Design with SM charts

State Machine charts, Derivation of SM charts, Realization of SM charts, Funda-

mental state Model-Flow Table-State Reduction-Minimal Close d covers, Races,

cycles, Hazards.

Text Books

1. Michael D. Ciletti, “Advanced Digital Design with the VERILOG HDL,

2nd Edition, Pearson Education, 2010. (Units: I, II, III, IV).

2. Charles H.Roth, “Fundamentals of Logic Design”, TMH, 7th Edition. (Unit: V)

Reference Books

1. Stephenbrown, “Fundamentals of Digital Logic with Verilog”, McGraw-Hill-

2007

2. Samuel C. Lee, “Digital Circuits and Logic Design”, PHI, 1st Edition.

3. https://www.xilinx.com/products/silicon-devices/fpga/kintex-7.html (Unit: III)

4. https://www.xilinx.com/support/documentation/data_sheets/ds190-Zynq-

7000-Overview.pdf (Unit: III)

*    *    *



Course Objectives

• To introduce the concepts of Z-transform and frequency domain representation
of discrete time signals and to familiarize with the designing of digital filters
and finite word length effects.

• To introduce fundamental concepts of image processing and different
operations on image elements. and expose to the practical problems
associated with processing of an image.

Course Outcomes
Upon successful completion of the course, the students will be able to

• select appropriate type of sensors and actuators for a robot manipulator.

• analyze discrete-time signals and systems in various domains ( i.e Time, Z
and Fourier)

• design the digital filters (both IIR and FIR) from the given specifications

• analyze the quantization effects in digital filters and understand the basics of
image sampling, quantization and image transforms.

• understand the concepts of image enhancement, image restoration and image
segmentation.

• know the various methods involved in image compression and fundamentals
in color image processing.

Course Content

UNIT – I:
Review of Discrete Time signals and systems, Characterization in time, Z and
Fourier domain, Fast Fourier Transform using Decimation In Time (DIT) and Deci-
mation In Frequency (DIF) Algorithms.

UNIT – II:
IIR Digital Filters: Introduction, Analog filter approximations – Butter worth and
Chebyshev, Design of IIR Digital filters from analog filters using Impulse Invariance,
Bilinear Transformation methods.
FIR Digital Filters: Introduction, Design of FIR Digital Filters using Window
Techniques, Frequency Sampling technique, Comparison of IIR & FIR filters
UNIT – III:
Analysis of Finite Word length Effects: The Quantization Process and Errors,
Quantization of FixedPoint Numbers, Quantization of Floating-Point Numbers,
Analysis of Coefficient Quantization effects.
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DIGITAL SIGNAL AND IMAGE PROCESSING
I  Semester

Lecture : 3 Internal Marks :  30
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Introduction to Digital Image Processing: Introduction, components in image
processing system, Applications of Digital image processing, Image sensing and
acquisition, Image sampling, Quantization, Basic Relationships between pixels,
Image Transforms: 2D-DFT, DCT, Haar Transform.
UNIT – IV:
Image Enhancement: Intensity transformation functions, histogram processing,
fundamentals of spatial filtering, smoothing spatial filters, sharpening spatial filters,
the basics of filtering in the frequency domain, image smoothing using frequency
domain filters, Image Sharpening using frequency domain filters, Selective filtering.
Image Restoration: Introduction, restoration in the presence of noise only-Spatial
Filtering, Periodic Noise Reduction by frequency domain filtering, Linear, Position
–Invariant Degradations, Estimating the degradation function, Inverse filtering,
Minimum mean square error (Wiener) filtering.
Image Segmentation: Fundamentals, point, line, edge detection, thresholding,
region based segmentation.

UNIT – V:
Image Compression: Fundamentals, Basic compression methods: Huffman
coding, Arithmetic coding, Run-Length coding, Block Transform coding, Predictive
coding, Wavelet coding.
Color Image Processing: color fundamentals, color models, pseudo color image
processing, basics of full color image processing, color transformations, smoothing
and sharpening. Image segmentation based on color, noise in color images, color
image compression.
Text Books

1. John G. Proakis, Dimitris G.Manolakis, “Digital Signal Processing, Principles,
Algorithms, and Applications”, PearsonEducation/PHI,2007.

2. S. K. Mitra. “Digital Signal Processing – A Computer based Approach”, TMH,
3rd Edition, 2006

3. Rafael C.Gonzalez and Richard E. Woods, “Digital Image Processing”,
Pearson Education, 2011.

4. S.Jayaraman, S.Esakkirajan, T.Veerakumar, “Digital Image Processing”, Mc
Graw Hill Publishers, 2009.

Reference Books

1. Digital Signal Processing: Andreas Antoniou, TATA McGraw Hill , 2006 2.
Digital Signal Processing: MH Hayes, Schaum s Outlines, TATA Mc-Graw
Hill, 2007.

2. Anil K. Jain, “Fundamentals of Digital Image Processing,” Prentice Hall of
India, 2012.

*   *   *
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Course Objectives

• To familiarize with the basic concepts of DSP algorithms.

• To Introduce the various pipelining and parallel processing techniques.

Course Outcomes

Upon successful completion of the course, the students will be able to

• apply DSP algorithms on to the IC technology

• realize  the concept of Retiming, unfolding in VLSI based DSP

• analyze the concept of pipelining and processing for DSP

• optimize the Delay using Folding.

Course Content

UNIT – I:

Introduction:  A Digital Signal- Processing System, The Sampling Process, Dis-

crete Time Sequences, Discrete Fourier Transform (DFT) and Fast Fourier Trans-

form (FFT), Linear Time-Invariant Systems, Digital Filters, Decimation and Inter-

polation, Q-Notation.

UNIT – II:

Basic FIR filter, architectures, Simple Block diagrams and Signal flow graphs,

Dataflow Graphs, Iteration Period, FIR filter iteration period, IIR filter iteration pe-

riod, Computation Model, Constraint analysis for IPB computation,  Motivational

examples for IPB, General IPB computation.

UNIT – III:

Parallel architecture,  Odd-even register reuse,  Power consumption,   Pipelining,

Pipelining FIR filter,  Time-invariant systems,  Valid pipelining examples,   Bal-

anced pipeline,  Retiming theorem and concept, Retiming IIR filter, ASAP sched-

ule, Utilization Efficiency,  Iteration period bound and scheduling.

UNIT – IV:

Pipelining and parallel processing,  pipelining of FIR Digital Filters,  Pipelining

and parallel processing for low power. Systolic architecture design: systolic array

design Methodology.

Professional Elective - II

VLSI SIGNAL PROCESSING
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70



M.Tech - VLSI Design and Embedded System (ECE)  - R20 31

UNIT – V:

Folding of DFG, Folding Examples - IIR Filter, Retiming for folding, Introduction to

Delay Optimization by Folding, Parallel   implementation of FIR filters, Unfolding

Transformation,  Look ahead Transformation.

Text Books

1. Keshab K.Parhi Design and Implementation”, “VLSI Digital Signal Processing

systems”, Wiley, Inter Science, 1999. (ISBN Number: 0-471-24186-5).

2. Avatar Singh and S. Srinivasan, “Digital Signal Processing”, Thomson

Learning, 2004.

Reference Books

1. S.Y. Kung, H.J. White House, T.Kailath, “VLSI and Modern Signal Processing”,

Prentice Hall, 1985.

2. John G.Proakis, Dimitris G.Manolakis “Digital Signal Processing”, Prentice

Hall of India, 1995.
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Course Objectives

• To familiarize with embedded Linux development model.

• To develop various embedded drivers such as the Serial driverand USB

gadgets.

Course Outcomes

Upon successful completion of the course, the students will be able to

• familiarize with embedded Linux development model.

• developsimpleembedded Linux drivers.

• develop basic Board Support Packages.

• familiarize with porting, building and debugging applications.

Course Content

UNIT–I: Introduction to Embedded Linux

Embedded Linux , Vendor Independence, Time to Market,Varied Hardware Sup-

port, Open Source,Standards (POSIX®) Compliance, Embedded Linux Versus

Desktop Linux, Embedded LinuxDistributions, BlueCat Linux, Cadenux , Denx,

Embedded Debian (Emdebian),ELinOS (SYSGO),Metrowerks ,MontaVista Linux,

RTLinuxPro, TimeSys Linux, Basic commands.

UNIT–II: Overview

Embedded Linux Architecture, Real-Time Executive, Monolithic Kernels,

Microkernel-Kernel Architecture – HAL, Memory manager, Scheduler, File System,

I/O and Networking subsystem, IPC,User space, Start-up sequence, Boot Loader

Phase, Kernel Start-Up, User Space Initialization.

UNIT–III: Board Support Package and Embedded Storage

Board Support Package definition, Embedded Storage: Flash Map, MTD Archi-

tecture-NAND vs NOR, Embedded File Systems,Optimizing Storage Space,Tuning

Kernel Memory.

UNIT–IV: Embedded Drivers

Overview: Serial,USB, watchdog Timer, Kernel Modules.

UNIT–V: Application Porting,Building and Debugging

Porting Applications, Architectural Comparison, Application Porting Roadmap,

Programmingwith Pthreads (only function names), OSPL definition, Building and

Debugging in Linux (only overview).

Professional Elective - II

SYSTEM DESIGN WITH EMBEDDED LINUX
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. P Raghvan, Amol Lad, SriramNeelakandan, “Embedded Linux System De-

sign and Development”, Auerbach Publications.

Reference Books

1. KarimYaghmour, Jon Masters, Gilad Ben-Yossef, and Philippe Gerum,

“Building Embedded Linux Systems” O’Reilly publications, 2nd edition.

2. Christopher Hallinan, “Embedded Linux Primer: A Practical Real World

Approach”, Prentice Hall, 2nd Edition, 2010.

3. Derek Molloy, “Exploring BeagleBone: Tools and Techniques for Building with

Embedded Linux”, Wiley, 1st Edition, 2014.

*   *   *
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Course Objectives

• To familiarize with Implementation of pipelining and pipelining techniques.

• To develop parallel programming techniques.

Course Outcomes

Upon successful completion of the course, the students will be able to

• identify limitations of different architectures of computer

• analyze quantitatively the performance parameters for different architectures

• investigate the issues related to parallel programming development.

Course Content

UNIT–I: Overview

Over view of Parallel Processing and Pipelining, Performance metrics and mea-

sures, Scalability metrics, research issues and solutions.

UNIT–II: Advanced Processor Technology

Design space of processors, Instruction set architectures,CISC and RISC scalar

processors, VLIW  architecture, super scalar, vector and symbolic processors.

UNIT–III: Pipelining Techniques

Linear pipeline processors: Asynchronous and synchronous models, clocking and

timing control, speedup efficiency, and throughput. Non linear pipeline processors:

reservation and Latency analysis, collision free scheduling, pipeline schedule op-

timization.

UNIT–IV: Multithreading

Latency hiding techniques, Principles of multithreading, Issues and solutions, Multi

dimensional  architectures, Multicontext processors.

UNIT–V: Parallel Program Development

Message passing program development, Synchronous and asynchronous mes-

sage passing.

Domain Decomposition, Control decomposition techniques, Heterogeneous pro-

cessing.

Professional Elective - II

PARALLEL PROCESSING
I  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. KaiHwang, Nareshjotwani, “Computer Architecture Parallelism, scalability,

programmability”, MGH     second edition. (Unit I – Unit V).

2. V. Rajaraman, L. Sivaram Murthy, “Parallel Computers”, PHI.

Reference Books

1. William Stallings, “Computer Organization and Architecture, Designing for

performance  “Prentice Hall, Sixth edition.

2. Kai Hwang, Faye A. Briggs, “Computer Architecture and Parallel

Processing”, MGH     International Edition.

3. David Harris and Sarah Harris, “Digital Design and Computer Architecture”,

Morgan Publishers.

*    *    *



Course Objectives

• To familiarize with the current IC technologies, SOI MOSFETs, memristors,

memories, reversible and adiabatic logic circuits.

• To acquaint with the power reduction, testing, yield, and packaging

techniques, and verify the robustness of nanometer CMOS designs.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand the basic operation of CCD and CMOS image sensors, BICMOS

circuits, power MOSFETs, SOI MOSFETs, memristors, reversible and

adiabatic logic circuits.

• model multi-gate FETs

• distinguish working of various types of memories

• analyze power reduction, testing, yield, packaging techniques

• verify clocking, critical timing, signal integrity, variability, and reliability of

nanometer scale CMOS circuit designs.

Course Content

UNIT – I: Special Circuits, Devices and Technologies

CCD and CMOS image sensors, BICMOS circuits, power MOSFETs, bipolar-

CMOS-DMOS(BCD) processes, SOI MOSFET-MOSFET scaling and Moore’s law,

short-channel effects, gate geometry and electrostatic integrity, brief history of

multiple-gate MOSFETs, framework for multi-gate FET modeling,  multi-gate BSIM-

CMG and BSIM-IMG models; Memristors-introduction, working of memristance,

resistance to memristance, axiomatic definition of circuit elements.

UNIT – II: Memories

Introduction, serial memories, content-addressable memories, random-access

memories, non-volatile memories, embedded memories.

UNIT – III: Power Reduction Techniques, Testing, Yield, and Packaging

Battery technology, sources of power consumption, technology options for low

power, design options for power reduction, testing, yield, packaging.

UNIT – IV: Robustness of Nanometer CMOS Designs

Clock generation, clock distribution and critical timing, signal integrity, variability,

reliability.

Professional Elective - III

ADVANCES IN VLSI DESIGN
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – V: Fundamentals of Reversible and Adiabatic Logic Circuits

Fundamental concepts of reversible logic, a brief history of reversible computation

and adiabatic logic, fundamentals of adiabatic logic - the charging process in

adiabatic logic compared to static CMOS, an adiabatic system, loss mecha-

nisms in adiabatic logic, voltage scaling, properties of adiabatic logic and result-

ant design considerations.

Text Books

1. Harry J.M. Veendrick, “Nanometer CMOS ICs: From Basics to ASICs”,

Springer  International Publishing, AG 2017, Second Edition (Units: I – IV).

2. Jean-Pierre Colinge (Ed.), “FinFETs and Other Multi-Gate Transistors”,

Springer Series on Integrated Circuits and Systems, 2008 (Unit: I).

3. Ronald Tetzlaff (Ed.), “Memristors and Memristive Systems”, Springer Science,

2014 (Unit: I).

4. Ashutosh Kumar Singh, Masahiro Fujita, and Anand Mohan (Eds.), “Design

and Testing of Reversible Logic”, Springer Lecture Notes in Electrical

Engineering, Volume 577, 2020 (Unit: V).

5. Philip Teichmann, “Adiabatic Logic: Future Trend and System Level

Perspective”, Springer Series in Advanced Microelectronics, 2012 (Unit: V).

Reference Books

1. Jan M. Rabaey, Anantha Chandrakasan, and Borivoje Nikolic, “Digital

Integrated Circuits-A Design Perspective”, Prentice Hall Inc., 2nd Edition, 2003.

2. Neil H.E.Weste and David Money Harris, “CMOS VLSI Design: A Circuits

and Systems Perspective, Addison-Wesley, 4th Edition, 2011.

3. Sung-Mo Kang and Yusuf Leblebici, “CMOS Digital Integrated Circuits:

Analysis and Design”, McGraw-Hill International 3rd Edition, 2003.

*    *    *



Course Objectives

• To familiarize with embedded platform, processor architectures and power

optimization techniques.

• To impart the knowledge of VLIW and ISA Architectures.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand embedded platform and processor architectures.

• make intelligent choices between hardware/software tradeoffs.

• analyze different power optimization techniques in processor architectures.

• develop an embedded system with VLIW, ISA Architectures.

• understand embedded processing in automotive and Hard disk drives

Applications.

Course Content

UNIT–I: Embedded Platform Architecture

Embedded  platform  overview  and  characteristics,  volatile  memory technolo-

gies,  non-  volatile  storage,  device  interface-high  performance, universal serial

bus, device interconnect  –  low performance; general purpose input/output, power

delivery.

UNIT–II: Embedded processor Architecture

Basic execution environment, application binary interface, processor instruction

classes,  exceptions/interrupts  model,  vector  table  structure,  exception  frame,

masking and acknowledging interrupts, interrupt latency, memory mapping and

protection,  MMU  and  processes,  memory  hierarchy,  Intel  atom  micro

architecture.

UNIT–III: Power Optimization

Basics, power profile of an embedded computing system, constant versus dy-

namic power, simple model of power efficiency, advanced configuration and power

interface, optimizing software for power performance.

UNIT–IV: Overview of VLIW and ISA

Semantics and Parallelism, Design Philosophies, VLIW in the Embedded and

DSP  Domains,  Basic  VLIW  Design  Principles,  Designing  a  VLIW  ISA  for

Embedded Systems.

Professional Elective - III

EMBEDDED COMPUTER ARCHITECUTERS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70

M.Tech - VLSI Design and Embedded System (ECE)  - R20 48



M.Tech - VLSI Design and Embedded System (ECE)  - R20 49

UNIT–V: Application Areas

Automotive-  Fail-safety and Fault Tolerance,  Engine Control Units,  Hard disk

drives-  Motor  Control,  Data  Decoding,  Disk  Scheduling  and  on/off  -disk

Management.

Text Books

1. Peter  Barry  and  Patrick  Crowley,  “Modern  Embedded  Computing”,  1st

Edition, Elsevier/Morgan Kaufmann, 2012.(Units I to III).

2. Joseph A.Fisher, Paolo Faraboschi, Cliff Young, “Embedded computing: a

VLIW approach to architecture, compilers and tools”, Elsevier/

MorganKaufmann, 2005. (Units IV and V).

Refernce Books

1. DezsoSima, Terence Fountain, Peter Kacsuk, “Advanced Computer

Architectures”, Pearson Education Ltd, 2002.

2. Kai Hwang, “Advanced computer architecture –Parallelism, Scalability

Programmability”,McGraw Hill, 1993.

*    *   *



Course Objectives

• To familiarize with the concept of System-On-Chip design technology.

• To introduce components in a typical SoC system.

• To familiarize with the concept of different processor cores.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand architecture, design issues, core libraries and EDA tools required

for SoC design.

• understand design methodology for logic cores, soft and hard cores, memory

and analog cores.

• perform SoC design validation, prototyping and verification.

Course Content

UNIT–I: Introduction to Architecture Designs

Architecture and design issues of SoC, hardware software co-design, co-design

flow, core libraries, EDA tools and web pointers.

UNIT–II: Design Methodology for Logic Cores, Soft and Firm Cores

Logic Cores: SoC design flow, guidelines for design reuse and physical design.

Soft and Firm Cores: Soft core design flow, design process for hard cores, sign-

off checklist, deliverables and system integration.

UNIT–III: Design methodology for Memory Cores and Analog Cores

Memory Cores: Embedded memories and design methodology, specifications of

analog circuits, circuit techniques, memory compiler, simulation models.

Analog Cores: Analog-to-digital converter, digital-to-analog converter, phase-locked

loops, high speed circuits

UNIT–IV: Design Validation

Core-level validation, core validation plan, test benches, core-level timing verifica-

tion, core interface verification, protocol verification, gate-level simulation, SoC

design validation, co-simulation, emulation, hardware prototypes.

UNIT–V: Core Design Examples

Micro processor cores, V830 R/AV super scalar RISC core, design of power PC603e

G2 core, memory core generators, core integration and on-chip bus.

Professional Elective - III

SYSTEM ON CHIP DESIGN
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Rochit Raj Suman, “System-on-a-chip: Design and Test”, Artech House, 2000.

Reference Books

1. Jason Andrews – Newness “Co-Verification of Hardware and Software forARM

System on Chip Design (Embedded Technology) “, BK and CDROM.

2. Prakash Rashinkar, Peter Paterson and Leena Singh L “System on

ChipVerification – Methodologies and Techniques”, Kluwer Academic

Publishers,2001.

3. Ricardo Reis,”Design of System on a Chip: Devices and Components”, 1stEd.,

Springer 2004.

*    *    *



Course Objectives

• To impart with interconnect issues, parameters and models.

• To familiarize with the concepts of crosstalk effects and advanced interconnect

techniques.

Course Outcomes

Upon successful completion of the course, the students will be able to

• describe different types of interconnect models.

• analyse  the role of capacitive and resistive parasitics in system performance

• estimate the delay and energy dissipation due cross talk and gain knowledge

of cross talk effects.

• apply various techniques to avoid interconnect noise and advanced

interconnects.

Course Content

UNIT–I: Interconnects and Wire models

Interconnect Parameters: Resistance, Inductance, and Capacitance, Intercon-

nect RC Delays, Interconnect Models: The ideal wire, The lumped RC Model, the

distributed RC Model, the transmission line model.

UNIT–II: Coping with Interconnect

Capacitive Parasitics: Capacitance and Reliability, Capacitance and Performance

in CMOS; Resistive Parasitics: Resistance and Reliability— Ohmic Voltage Drop,

Electromigration, Resistance and Performance.

UNIT–III: Crosstalk effects

Cross talk induced delay, Energy dissipation due to crosstalk: Model for energy

calculation of two coupled lines. Contribution of driver and interconnect to dissi-

pated energy, Crosstalk effects in logic VLSI circuits: Static circuits, Dynamic

circuits and various remedies.

UNIT–IV: Techniques for Avoiding Interconnection Noise

Cross talk avoidance: Technology Solution, Interconnection Layout, Driver Siz-

ing, Tolerant circuits; Switching Noise Avoidance: Package Technology, Use of

Capacitors, Pin Assignment, Circuit Techniques.

Professional Elective - IV

VLSI INTERCONNECTS
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT–V:  Advanced Interconnect Techniques

Reduced-swing Circuits: Static Reduced-Swing Networks, Dynamic Reduced-

Swing Networks Current-mode Transmission Techniques.

Text Books

1. Jan M. Rabaey, “Digital Integrated Circuits– A design Perspective”, Tata

McGraw-Hill Education, 2nd Edition, 2003. (Unit – I, II, V).

2. F.Moll, M.Roca, “Interconnection Noise in VLSI Circuits”, Kluwer Academic

Publishers-2004 Springer (Units - III, IV).

References Books

1. Ashok K. Goel, “High-Speed VLSI Interconnects”, 2nd Edition, IEEE Press,

Wiley-Interscience publication, 2007.

2. David Hodges, “Analysis and Design of Digital Integrated Circuits”, Tata

McGraw-Hill Education, 3rd Edition, 2005.

3. Y.S. Diamand, “Advanced Nanoscale ULSI Interconnects: Fundamentals and

Applications”, 2009

4. H.S Philip Wong and Deji Akinwande, “Carbon nanotube and Graphene Device

Physics”, 2011.

5. Bakoglu H. B., “Circuit Interconnect and Packaging for VLSI”, Addison-Wesley,

1st Edition, 1990.

*   *   *



Course Objectives

• To familiarize with the concepts of Serial and Parallel Buses.

• To gain in-depth knowledge of USB and CAN buses.

Course Outcomes

Upon successful completion of the course, the students will be able to

• distinguish serial and parallel buses communication protocols.

• analyze various evolutions of USB interface.

• interface USB 2.0 with embedded processors.

• discriminate various frames in MAC layer of CAN bus.

• apply the CAN bus controllers for different microcontrollers.

Course Content

UNIT – I:  Introduction

IO Types and Examples, Serial Communication Devices, Serial Bus Communication

Protocols, Parallel Bus Communication Protocols.

UNIT – II: USB Basics and Transfers

USB Basics - Evolution of an USB interface, Bus components; Inside USB Trans-

fers - Transfer basics, Elements of a transfer, USB 2.0 transactions, Ensuring

successful transfers.

UNIT – III: USB Enumeration, Descriptors, Components and Hosts

Enumeration-Events and requests-Getting to the Configured state; Descrip-

tors-Types; Chip Choices-Components of a USB device, USB microcontrollers-

Microchip PIC18; How the Host Communicates-Device drivers; Hosts for Em-

bedded Systems- The Targeted Host;

UNIT – IV: CAN Bus Concepts and Definitions

Concepts of bus access and arbitration, Error processing and management, From

Concept to Reality- Introduction to CAN, The CAN offer: a complete solution; Defini-

tions of the CAN protocol.

UNIT – V: Components, Applications and Tools for CAN

CAN Components- General architecture and functional division of CAN components,

List of existing component types, Microcontrollers with integrated CAN handlers: the

8xC592; Applications- Physical and functional divisions of a CAN-based system,

CAN central unit with SJA 1000.

Professional Elective - IV

COMMUNICATION BUSES AND INTERFACES
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Raj Kamal, “Embedded Systems– Architecture, Programming and Design”,

McGraw-Hill Education (India) Pvt. Ltd., 2nd Edition, 2013. (Unit – I).

2. Jan Axelson, “USB Complete”, 5th Edition, Lakeview Research, 2014. (Units

- II, III)

References Books

1. Dominique Paret, “Multiplexed Networks for Embedded Systems”, John

Wiley & Sons Ltd., 2007. (Units - IV, V)  

2. Jan Axelson, “Serial Port Complete”, 2nd Edition, Lakeview Research, 2007.

3. Wilfried Voss, Copperhill Media, “A Comprehensive Guide to controller Area

Network –Corporation”, 2nd Edition, 2005.

*   *   *



Course Objectives

• To familiarize with concepts of different types of filter banks and structures.

•  To  f amiliarize with different adaptive algorithms and its applications on

various fields.

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand  the  fundamentals  of  multirate  signal  processing  and  its

applications.

• design perfect reconstruction filter bank system.

• understand the fundamentals of adaptive systems and its applications.

Course Content

UNIT–I: Basic Multirate Operations

Decimation and interpolation, time-domain characterization, frequency-domain

characterization, cascade equivalences, filters in sampling rate alteration sys-

tems, polyphase decomposition.

UNIT–II: Filter Banks

Digital filter banks- uniform DFT filter banks, polyphase implementation of uniform

filter banks, nyquist filters. two channel Quadrature-Mirror Filter (QMF) bank-filter

bank structure, analysis of two channel QMF bank, alias free filter bank, alias free

realization, alias free FIR QMF bank, alias free IIR QMF bank, perfect reconstruc-

tion two channel QMF bank.

UNIT–III: Adaptive Systems

Adaptive systems- definitions and characteristics- properties, adaptive linear com-

biner-input signal and weight vectors - performance function-gradient and mini-

mum mean square error.

UNIT–IV: Adaptive Algorithms

Searching performance surface-stability and rate of convergence - learning curve-

gradient search - Newton’s method - method of steepest descent – comparison.

LMS algorithm- convergence of weight vector. The LMS/Newton algorithm.

Professional Elective - IV

ADVANCED DIGITAL SIGNAL PROCESSING
II  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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UNIT – V: Applications of Adaptive Systems

Applications-adaptive modeling and system identification-adaptive modeling for

multipath  communication  channel,  geophysical  exploration,  FIR  digital  filter

synthesis.

Text Books

1. Sanjit K. Mitra, “ Digital Signal Processing: A computer based approach”,

McGraw Hill, 1998. (Units – I, II).

2. Bernard  Widrow  and  Samuel  D.  Stearns,  “Adaptive  Signal  Processing”,

Pearson Education, 2005. (Units – III, IV, V).

Reference Books

1. P.P. Vaidyanathan, “Multirate Systems and Filter Banks.”   Prentice Hall.PTR.

1993.

2. Simon Haykin, “Adaptive Filter Theory”, Pearson Education, 2003.

3. J.G.  Proakis.   D.G.  Manolakis.  “Digital  Signal  Processing:

Principles.Algorithms and   Applications”, 3rd  Edn. Prentice Hall India, 1999.

4. N.J. Fliege. “Multirate Digital Signal Processing “  John Wiley 1994.

*    *    *



Course Objectives

• To make the students to gain in depth knowledge with the sources of power

dissipation and power minimization techniques.

• To make them familiarize with advanced low power design techniques

Course Outcomes

Upon successful completion of the course, the students will be able to

• describe the requirements for low power and distinguish static and dynamic

power dissipations

• apply voltage scaling approaches to reduce dynamic power

• apply various techniques to minimize switched capacitance

• identify suitable leakage power minimization technique

• analyze modern low power design methodologies such as adiabatic circuits.

Course Content

UNIT–I: Low Power Requirements and Sources of Power Dissipation

Historical background, requirements for low power, sources of power dissipation,

low power design methodologies, Short circuit power dissipation, switching power

dissipation, glitching power dissipation, leakage power dissipation.

UNIT–II: Supply Voltage Scaling Approaches

Device feature size scaling, architectural level approaches, voltage scaling using

high-level transformations, multilevel voltage scaling.

UNIT–III: Switched Capacitance Minimization Approaches

Hardware software trade-off, bus encoding, clock gating, glitching power minimi-

zation, logic styles for low power.

UNIT–IV: Leakage Power Minimization Approaches

Variable-Threshold voltage CMOS (VTCMOS) approach, transistor stacking, Multi-

Threshold-voltage CMOS (MTCMOS) approach, power gating.

UNIT – V: Adiabatic Logic Circuits

Adiabatic charging, adiabatic amplification, adiabatic logic gates, pulsed power

supply, partially adiabatic circuits.

Professional Elective - V

LOW POWER VLSI DESIGN
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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Text Books

1. Jan M. Rabaey and Massoud Pedram, “Low Power Design Methodologies”,

Kluwer Academic Publishers, 1996 (Unit - I).

2.  Ajit Pal, “Low Power VLSI Circuits and Systems”, Springer India, 2015. (Units

- II to V).

Reference Books

1. Sung Mo Kang and Yusuf Leblebici, “CMOS Digital Integrated Circuits”, Tata

Mcgraw Hill, Third Edition.

2. Neil H. E. Weste and K. Eshraghian, “Principles of CMOS VLSI Design”,

Addison Wesley (Indian reprint), Second Edition.

3. A. Bellamour and M. I. Elmasri, “Low Power VLSI CMOS Circuit Design”,

Kluwer Academic Press, 1995.

4. Anantha P. Chandrakasan and Robert W. Brodersen, “Low Power Digital

CMOS Design”, Kluwer Academic Publishers, 1995.

5. Kaushik Roy and Sharat C. Prasad, “Low-Power CMOS VLSI Design”, Wiley-

Interscience, 2000.

6. Prof. Ajit Pal, Department of Computer Science and Engineering, IIT Kharagpur,

Low Power VLSI Circuits & Systems, NPTEL video course.

*    *    *



Course Objectives

• To familiarize with fundamentals of cryptography and its application to network

security.

• To introduce the concept of Hash functions and IP security

Course Outcomes

Upon successful completion of the course, the students will be able to

• understand various Cryptographic Techniques

• apply various public key cryptography techniques.

• implement Hashing and Digital Signature techniques.

• understand the various types of Web Security.

Course Content

UNIT–I: Introduction & Symmetrical Ciphers

OSI Security architecture, Security attacks, Security services, Security Mecha-

nisms, A Model for Internetwork security, Classical Techniques: Conventional En-

cryption model, Steganography ,Rotor Machines, symmetrical cipher model, sub-

stitution Techniques, transposition Techniques, Traditional Block Cipher struc-

ture, Block cipher Design Principles, Block cipher Operation.

UNIT–II: Classical Encryption Techniques

The Data Encryption Standard (DES), DES Example, the strength of DES, Ad-

vanced Encryption Standard(AES), AES structure, AES Transformation Func-

tions, AES Example, AES Implementation, Multiple Encryption and Triple DES.

UNIT–III: Public Key Cryptography

Principles, RSA Algorithm, Key Management, Diffie-Hellman Key exchange, El-

liptic Curve Cryptography. Number Theory: Prime and Relatively prime numbers,

Modular arithmetic, Fermat’s and Euler’s theorems, Testing for primarily, Euclid’s

Algorithm, the Chinese remainder theorem, Discrete logarithms.

UNIT–IV: Message Authentication and Hash Functions

Authentication requirements and functions, Message Authentication, Hash func-

tions, Security of Hash functions and MACs. Hash and Mac Algorithms: MD File,

Message digest Algorithm, Secure Hash Algorithm. Digital signatures and Au-

Professional Elective - V

NETWORK SECURITY AND CRYPTHOGRAPHY
III  Semester

Lecture : 3 Internal Marks :  30

Credits : 3 External Marks :  70
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thentication protocols: Digital signatures, Authentication Protocols, Digital signa-

ture standards. Authentication Applications: Kerberos, Electronic Mail Security:

Pretty Good Privacy, S/MIME.

UNIT–V: IP Security

Overview, Architecture, Authentication, Encapsulating Security Payload, Key Man-

agement. Web Security: Web Security requirements, secure sockets layer and

Transport layer security, Secure Electronic Transaction. Intruders, Viruses and

Worms: Intruders, Viruses and Related threats. Fire Walls: Fire wall Design Prin-

ciples, Trusted systems.

Text Books

1. William Stallings, “Cryptography and Network Security: Principles and

Practice”, 6th Edition, Pearson Education, 2013.

2. William Stallings, “Network Security Essentials (Applications and Standards)”,

4th Edition, Pearson Education.

Reference Books

1. Terry D. Pardoe, Gordon Snyder, “Network Security”, Thomson/Delmar

Learning, 2005.

2. Behrouz A. Forouzan, Debdeep Mukhopadhyay, “Cryptography and Network

Security (SIE)”, Tata Mcgraw-Hill Education Private Limited, 2011.

*    *    *
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Professional Elective – I 

DIGITAL IMAGE PROCESSING 

I Year – I Semester 

Lecture: 3        Internal Marks: 40 

Credits: 3       External Marks: 60 

 

Course Objectives 

 To describe and explain basic principles of digital image processing 

 To discuss various image processing techniques. 

Course Outcomes 

Upon completion of the course students will be able to 

 use appropriate image enhancement technique to improve the quality of an image. 

 apply suitable image segmentation technique for an application. 

 analyze various image compression techniques. 

 apply morphological operations to modify the structure of an image. 

 

UNIT- I: Introduction 

Digital image processing, examples of fields that use digital image processing,fundamental 

steps in digital image processing. 

Digital Image Fundamentals- Image sensing and acquisition, sampling and quantization,basic 

relationships between pixels. 

 

UNIT- II:Image Enhancement in the Spatial Domain  

Introduction, Basic gray-leveltransformations, histogram processing, enhancement using 

arithmetic and logic operators.Basics of spatial filtering, smoothing and sharpening spatial 

filters, combining the spatialenhancement methods. 

 

UNIT –III: Color Image Processing 

Introduction, color fundamentals, color models, pseudo color image processing, basics of 

full–color image processing, color transformations, color image smoothing and sharpening, 

color segmentation. 

 

UNIT –IV: Image Compression 

Fundamentals, image compression models, error-free compression, lossy predictive coding. 

 

UNIT- V: Morphological Image Processing 

Preliminaries, dilation, erosion, open and closing, hit or miss transformation, basic 

morphologic algorithms 

Image Segmentation: Detection of discontinuous, edge linking and boundary detection, 

thresholding, region–based segmentation. 

 

Text Books 

1. RafealC.Gonzalez, Richard E.Woods,&quot;Digital Image Processing&quot;, 2 nd 

Edition, Pearson Education/PHI. 

 

Reference Books 

1. Milan Sonka, Vaclav Hlavac and Roger Boyle,&quot;Image Processing, Analysis, 

and 

2. Machine Vision&quot;, 2nd Edition, Thomson Learning. 

3. Adrian Low,&quot;Computer Vision and Image Processing&quot;, 2nd Edition, 

B.S.Publications 

4. William K. Prat,&quot;Digital Image Processing&quot;, Wily 3rd Edition 
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Professional Elective – I 

AD HOC AND SENSOR NETWORKS 

I Year – I Semester 

Lecture: 3       Internal Marks: 40 

Credits: 3       External Marks: 60 

Course Objectives 

 Acquire the knowledge of various techniques in mobile networks/Adhoc networks 

and sensor based networks. 

 The objective of this course is to facilitate the understanding of Infrastructure less 

networks and their importance in the future directions for wirelesscommunications 

Course Outcomes 

Upon completion of the course students will be able to 

 explain the Fundamental Concepts and applications of ad hoc and wireless 
sensornetworks 

 describe the MAC protocol issues of ad hocnetworks 
 describe routing protocols for ad hoc wireless networks with respect to TCP 

designissues 
 explain the concepts of network architecture and MAC layer protocol forWSN 
 discuss the WSN routing issues by considering QoSmeasurements 

 

UNIT I: Introduction  

Fundamentals of Wireless Communication Technology, The Electromagnetic Spectrum, 

Radio propagation Mechanisms ,Characteristics of the Wireless channel mobile ad hoc 

networks (MANETs), Wireless Sensor Networks (WSNs): concepts and architectures, 

Applications of Ad Hoc and Sensor Networks, Design Challenges in Ad hoc and Sensor 

Networks. 

 

UNIT II: MAC Protocols For Ad Hoc Wireless Networks 

Issues in designing a MAC Protocol,  Issues in Designing a MAC Protocol for Ad Hoc 

Wireless Networks, Design Goals of a MAC Protocol for Ad Hoc Wireless Networks, 

Classification of MAC Protocols, Contention based protocols, Contention based protocols 

with Reservation Mechanisms, Contention based protocols with Scheduling Mechanisms, 

Multi channel MAC - IEEE802.11. 

 

UNIT III: Routing Protocols And Transport Layer In Ad Hoc Wireless Networks 

Routing Protocol: Issues in designing a routing protocol for Ad hoc networks, Classification, 

proactive routing, reactive routing (on-demand), hybrid routing, Transport Layer protocol for 

Ad hoc networks, Design Goals of a Transport Layer Protocol for Ad Hoc Wireless 

Networks, Classification of Transport Layer solutions- TCP over Ad hoc wireless, Network 

Security, Security in Ad Hoc Wireless Networks, Network Security Requirements. 

 

UNIT IV: Wireless Sensor Networks (WSNS) And Mac Protocols 

Single node architecture - hardware and software components of a sensor node, WSN 

Network architecture: typical network architectures, data relaying and aggregation strategies, 

MAC layer protocols: self-organizing, Hybrid TDMA/FDMA and CSMA based MAC -

IEEE802.15.4. 

 

 

 

UNIT V: WSN Routing, Localization &Qos 

Issues in WSN routing, OLSR, Localization, Indoor and Sensor Network Localization, 

absolute and relative localization, triangulation, QOS in WSN, Energy Efficient Design, 

Synchronization. 
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Text Books 

1. "Ad Hoc Wireless Networks: Architectures and Protocols ", C. Siva Ram Murthy, and 

B. S. Manoj, Pearson Education,2008 

2. “Wireless Adhoc and Sensor Networks”, Labiod. H, Wiley, 1stedition-2008 

3. “Wireless ad -hoc and sensor Networks: theory and applications”, Li, X, Cambridge 

University Press, fifthedition-2008. 

 

Reference Books 

1. “Ad Hoc & Sensor Networks: Theory and Applications”, 2nd edition, Carlos De 

MoraisCordeiro, Dharma PrakashAgrawal ,World Scientific Publishing 

Company,2011 

2. "Wireless Sensor Networks", Feng Zhao and LeonidesGuibas,Elsevier Publication 

2ndedition-2004 

3. “Protocols and Architectures for Wireless Sensor Networks”, Holger Karl and 

Andreas Willig,Wiley, 2005 (soft copyavailable) 

4. “Wireless Sensor Networks Technology, Protocols, and Applications”, 

KazemSohraby, Daniel Minoli, &TaiebZnati, John Wiley, 2007. (soft copyavailable) 
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Professional Elective – I 

INTELLIGENT SYSTEMS 

I Year – I Semester  

Lecture: 3        Internal Marks: 40 

Credits: 3        External Marks: 60 

Course Objectives 

 Understand the fine structure or deeper origin of knowledge 

 Generate intelligent behavior on the basis of statistical evidence. 

 

Course Outcomes 

Upon completion of the course students will be able to 

 demonstratedata representation and logical operations. 

 analyze backward reasoning and solve problems by reduction. 

 design and develop rule based system for the given data 

 explain the architecture of real time expert systems. 

 demonstrate qualitative simulation on the data 

UNIT I: Knowledge Representation 

Data and knowledge: Data representation and data items in traditional databases, Data 

representation and data items in relational databases. Rules: Logical operations, Syntax and 

semantics of rules, Data log rule sets, the dependence graph of data log rule sets, objects. 

 

UNIT II: Rule Based Systems 

Solving problems by reasoning: The structure of the knowledge base, the reasoning algorithm, 

Conflict resolution, Explanation of the reasoning. 

Forward reasoning: The method of forward reasoning, a simple case study of forward 

reasoning, backward reasoning: Solving problems by reduction, the method of backward 

reasoning, a simple case study of backward reasoning, Bidirectional reasoning.  

 

UNIT III: Verification and Validation of Rule Bases 

Contradiction freeness: The notion of contradiction freeness, Testing contradiction freeness, 

The search problem of contradiction freeness .Completeness: The notion of completeness, 

Testing Completeness, The search problem of completeness. Decomposition of knowledge 

bases: Strict decomposition, Heuristic decomposition. 

 

UNIT IV: Real-Time Expert Systems 

The architecture of real-time expert systems: The real-time subsystem, The intelligent 

subsystem Synchronization and communication between real-time and intelligent subsystems: 

Synchronization and communication primitives, Priority handling and time-out. Data exchange 

between the real-time and the intelligent subsystems: Loose data exchange, the blackboard 

architecture. Software engineering of real- time expert systems: The software lifecycle of real 

time expert systems, Special steps and tool, An Example of A Real-Time expert System. 

 

UNIT V: Qualitative Reasoning 

Sign and interval calculus, Qualitative simulation: Constraint type qualitative differential 

equations, The solution of QDEs: the qualitative simulation algorithm: Initial data for the 

simulation, Steps of the simulation algorithm, Simulation results. Qualitative physics, Signed 

directed graph (SDG) models.  
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Text Books 

1. Intelligent Control Systems-An Introduction with Examples by Katalin M. Hangos, 

RozáliaLakner ,MiklósGerzson, Kluwer Academic Publishers. 

2. Intelligent Systems and Control: Principles and Applications Paperback – 12 Nov 2009 

by  LaxmidharBehera, IndraniKar by OXFORD. 

 

References Books 

1. Intelligent Systems and Technologies Methods and Applications by Springer 

publications. 

2. Intelligent Systems - Modeling, Optimization and Control, by Yung C. Shin and 

ChengyingXu, CRC Press, Taylor & Francis Group,2009. 
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Professional Elective –II 

INTERNET OF THINGS 

I Year – I Semester 

Lecture: 3        Internal Marks: 40 

Credits: 3        External Marks: 60 

Course Objectives 

 To understand smart objects and IoT Architectures. 

 To learn about various IOT-related protocols 

 To build simple IoT Systems using Arduino and RaspberryPi. 

 To understand data analytics and cloud in the context of IoT 

 To develop IoT infrastructure for popular applications. 

 

Course Outcomes 
Upon completion of the course students will be able to 

 summarize on the term 'internet of things' in differentcontexts. 

 analyze various protocols forIoT. 

 design a PoC of an IoT system using Rasperry Pi/Arduino 

 apply data analytics and use cloud offerings related to IoT. 

 analyze applications of IoT in real timescenario 

 

UNIT I: Fundamentals of IoT 

Evolution of Internet of Things, Enabling Technologies, IoT Architectures,oneM2M, IoT 

World Forum (IoTWF ) and Alternative IoT models, Simplified IoT Architecture and Core 

IoT Functional Stack, Fog, Edge and Cloud in IoT, Functional blocks of an IoT ecosystem, 

Sensors, Actuators, Smart Objects and Connecting Smart Objects. 

 

UNIT II: IoTProtocols: IT Access Technologies 

Physical and MAC layers, topology of IEEE 802.15.4, Lora WAN, Network Layer: IP 

versions, Constrained Nodes and Constrained Networks, Optimizing IP for IoT: From 

6LoWPAN to 6Lo, Routing over Low Power and Lossy Networks, Application Transport 

Methods: Supervisory Control and Data Acquisition, Application Layer Protocols: 

CoAPandMQTT. 

 

UNIT III: Design and Development 

Design Methodology, Embedded computing logic, Microcontroller, System on Chips, IoT 

system building blocks, Arduino. Board details, IDE programming, Raspberry Pi, Interfaces 

and Raspberry Pi with PythonProgramming. 

 

UNIT IV: Data Analytics and Supporting Services 

Structured Vs Unstructured Data and Data in Motion Vs Data in Rest, Role of Machine 

Learning – No SQL Databases, Xively Cloud for IoT, Python Web Application Framework, 

Django. 

 

UNIT V: Case Studies 

Cisco IoT system, IBM Watson IoTplatform, Smart and Connected Cities: Layered 

architecture, Smart Lighting, Smart Parking Architecture and Smart Traffic Control. 

 

Text Books 

1. IoT Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of 

Things, David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome 

Henry, Cisco Press, 2017 
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Reference Books 

1. Internet of Things – A hands-on approach, ArshdeepBahga, Vijay Madisetti, 

Universities Press,2015 

2. The Internet of Things – Key applications and Protocols, Olivier Hersent, David 

Boswarthick, Omar Elloumi and Wiley, 2012 (for Unit2). 

3. “From Machine-to-Machine to the Internet of Things – Introduction to a New 

Age of Intelligence”, 

JanHo¨ller,VlasiosTsiatsis,CatherineMulligan,Stamatis,Karnouskos,StefanAvesa

nd.Davidoyle and Elsevier, 2014. 

4. Architecting the Internet of Things, Dieter Uckelmann, Mark Harrison, 

Michahelles and Florian (Eds), Springer,2011. 

5. Recipes to Begin, Expand, and Enhance Your Projects, 2nd Edition, Michael 

Margolis, Arduino Cookbook and O’Reilly Media,2011. 
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Professional Elective –II 

PRINCIPLES OF COMPUTER SECURITY 

I Year – I Semester 

Lecture: 3        Internal Marks: 40 

Credits: 3        External Marks: 60 

 

Course Objectives 

 To impart knowledge on modern cryptographic theories and techniques, mainly 

focusing on their application into real systems. 

 To provide basic terms and concepts in Database and Cloud Security, Denial-of-

Service Attacks and Operating System Security. 

 

Course Outcomes 

Upon completion of the course students will be able to 

 analyze and evaluate the computer security needs of an organization. 

 determine and analyze user authentication principles and security techniques to 

reduce the risk of exploitation. 

 implement database and cloud security solutions for recent developments. 

 describes issues concerning software development and implementation, including 

operating systems, utilities, and applications 

 describes the application security requirements in operating systems.  

 

UNIT I: Introduction 

Computer Security Concepts, Threats, Attacks, and Assets, Security Functional 

Requirements, Fundamental Security Design Principles, Attack Surfaces and Attack Trees, 

Computer Security Strategy. Cryptographic Tools: Confidentiality with Symmetric 

Encryption, Message Authentication and Hash Functions, Public-Key Encryption. 

 

UNIT II: User Authentication 

Electronic User Authentication Principles, Password-Based Authentication, Token-Based 

Authentication, Biometric Authentication, Remote User Authentication, Security Issues for 

User Authentication.  

 

UNIT III: Database and Cloud Security 

The Need For Database Security, Database Management Systems, Relational Databases, Sql 

Injection Attacks, Database Access Control, Database Encryption, Cloud Computing, Cloud 

Security Risks And Countermeasures, Data Protection In The Cloud, Cloud Security As A 

Service.  

 

UNIT IV: Denial-of-Service Attacks 

Denial-of-Service Attacks, Flooding Attacks, Distributed Denial- of-Service Attacks, 

Application-Based Bandwidth Attacks, Reflector and Amplifier Attacks, Defenses Against 

Denial-of-Service Attacks, Responding to a Denial-of-Service Attack. Software Security: 

Software Security Issues, Handling Program Input, Writing Safe Program Code. 

 

UNIT V: Operating System Security 

Introduction to Operating System Security, System Security Planning, Operating Systems 

Hardening, Application Security, Security Maintenance, Linux/Unix Security, Windows 

Security, Virtualization Security. 
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Text Book 

1. Computer Security: Principles and Practices, 3e, William Stallings, Lawrie Brown, 

Pearson 

Reference book 

1. Network Security Essentials, Principles and Practices, William Stallings, Pearson  
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Professional Elective –II 

DISTRIBUTED SYSTEMS 

I Year – I Semester 

Lecture: 3        Internal Marks: 40 

Credits: 3        External Marks: 60 

Course Objectives 

 To familiarize with differentdistributed systems and theirarchitectures. 

 To explain different communication mechanisms and their advantages and 

disadvantages. 

Course Outcomes 

Upon completion of the course students will be able to 

 explain resource sharing in distributed systems and different system models used 

to construct distributed system network betweensystems 

 illustrate distributed objects and remoteinvocation 

 explore functional distributed filesystems 

 explain distributed transaction management, coordination and agreement between 

distributedprocesses 

 design a distributed system that fulfills the requirements. 

 

UNIT I: Characterization of Distributed Systems 

Introduction, Examples of Distributed Systems, Resource Sharing and the Web, Challenges. 

(6 hours) System Models: Introduction, Architectural Models- Software Layers, System 

Architecture, Variations, Interface and Objects, Design Requirements for Distributed 

Architectures, Fundamental Models- Interaction Model, Failure Model, Security Model. 

 

UNIT II: Distributed Objects and Remote Invocation 

Introduction, Communication between Distributed Objects- Object Model, Distributed Object 

Model, Design Issues for RMI, Implementation of RMI, Distributed Garbage Collection; 

Remote Procedure Call, Events and Notifications. 

 

UNIT III: Distributed File Systems 

 Introduction, File Service Architecture; Peer-to-Peer Systems: Introduction, Napster and its 

Legacy, Peer-to-Peer Middleware. 

 

UNIT IV: Coordination and Agreement 

Introduction, Distributed Mutual Exclusion, Elections, Multi-cast Communication. 

 

UNIT V: Transactions & Replications 

Introduction, System Model and Group Communication, Concurrency Control in Distributed 

Transactions, Distributed Dead Locks, Transaction Recovery; Replication-Introduction, 

Passive (Primary) Replication, Active Replication. 

 

Text Books 

1. George Coulouris, Jean Dollimore, Tim Kindberg, “Distributed Systems- Concepts 

and Design”, Fourth Edition, PearsonPublication 

2. Ajay D Kshemkalyani, MukeshSighal, “Distributed Computing, Principles, 

Algorithms and Systems”, Cambridge 

Reference Books 

1. Andrew S. Tanenbaum, Maarten Van Steen - Distributed Systems principlesand 

paradigms. 
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Professional Elective –III 

BLOCKCHAIN TECHNOLOGY 

I Year – II Semester 

Lecture: 3       Internal Marks: 40 

Credits: 3        External Marks: 60 

 

Course Objectives 

 Understand how block chain systems (mainly Bit coin and Ethereum) work 

 To securely interact with them. 

 Design, build, and deploy smart contracts and distributed applications, 

 Integrate ideas from block chain technology into their ownprojects. 

 

Course Outcomes 

Upon completion of the course students will be able to 

 demonstrate the foundation of the Block chain technology and understand the 

processes in payment andfunding. 

 identify the risks involved in building Block chainapplications. 

 review of legal implications using smartcontracts. 

 choose the present landscape of Blockchain implementations and Understand 

cryptocurrency markets 

 examine how to profit from tradingcryptocurrencies. 

 

UNIT – I 

The consensus problem ,Asynchronous Byzantine Agreement ,AAP protocol and its 

analysis,Nakamoto Consensus on permission-less, nameless, peer-to-peer network - Abstract 

Models for BLOCKCHAIN - GARAY model ,RLA Model - Proof of Work ( PoW) as 

random oracle - formal treatment of consistency, liveness and fairness - Proof of Stake ( PoS) 

based Chains - Hybrid models ( PoW + PoS). 

 

UNIT – II 

Cryptographic basics for cryptocurrency - a short overview of Hashing, signature schemes, 

encryption schemes and elliptic curve cryptography. 

 

UNIT – III 

Bitcoin, Wallet, Blocks, Merkley Tree, hardness of mining,transaction verifiability - 

anonymity - forks - double spending - mathematical analysis of properties of Bitcoin. 

 

UNIT – IV 

Ethereum - Ethereum Virtual Machine ( EVM) ,Wallets for Ethereum - Solidity , Smart 

Contracts , some attacks on smart contracts. 

 

UNIT – V 

(Trends and Topics) - Zero Knowledge proofs and protocols in Blockchain, Succinct non 

interactive argument for Knowledge (SNARK), pairing on Elliptic curves, Zcash. 
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Text Books 

1. Aravind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven 

Goldfeder. Bitcoin and cryptocurrency technologies: a comprehensive introduction. 

Princeton University Press, 2016. (Free download available) 

Reference Books 

1. Joseph Bonneau et al, SoK: Research perspectives and challenges for Bitcoin and 

cryptocurrency, IEEE Symposium on security and Privacy, 2015 (article available 

forfreedownload) { curtain raiser kind of generic article, written by seasoned experts 

and pioneers}. 

2. J. A. Garay et al, The bitcoin backbone protocol - analysis and applications 

EUROCRYPT 2015 LNCS VOl 9057, ( VOLII ), pp 281-310. (Also available at 

eprint.iacr.org/2016/1048). (serious beginning of discussions related to formal models 

for bitcoinprotocols). 

3. R. Pass et al, Analysis of Blockchain protocol in Asynchronous networks, 

EUROCRYPT 2017, (eprint.iacr.org/2016/454). A significant progress and 

consolidation of severalprinciples). 
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Professional Elective –III 

DATA PREPARATION AND ANALYSIS 

I Year – II Semester 

Lecture: 3       Internal Marks: 40 

Credits: 3       External Marks: 60 

 

Course Objective 

 To prepare the data for analysis and develop meaningful Data Visualizations 

 

Course Outcome 

Upon completion of the course students will be able to 

 extract the data for performing the analysis 

 handle missing data by choosing appropriate technique 

 apply the concept of clustering and association to analyze this statistical data 

 apply techniques reallocated/ geolocated data 

 summarize the data using basic statistics and visualize the data using basic graphs and 

plots. 

 

UNIT – I: Data Gathering and Preparation 

Data formats, parsing and transformation, Scalability and real-time issues 

 

UNIT – II:  Data Cleaning 

Consistency checking, Heterogeneous and missing data, Data Transformation and 

segmentation 

 

UNIT – III: Exploratory Analysis 

Descriptive and comparative statistics, Clustering and association, Hypothesis generation 

 

UNIT – IV: Visualization 

Designing visualizations, Time series, Reallocated data, Geolocated data, Correlations and 

connections, Hierarchies and networks, interactivity  

 

UNIT - V  

Visualizations using R:- Exporting data, importance of box plots, plotting bar charts, plotting 

multiple variables_scatter plots, dealing with time-series plots. 

 

Textbooks 

1. Glenn J. Myatt, Making sense of Data: A practical Guide to Exploratory Data Analysis 

and Data Mining, John Wiley Publishers, 2007. 

 

Reference Text books: 

1. Exploratory Data mining and Data Cleaning, by Tamraparni DSU, Theodore Jhonson. 

2. Visualizing Data: Exploring and Explaining Data with the Processing Environment 

by Ben Fry. 

 

  

https://www.amazon.com/Ben-Fry/e/B001JS6LNC/ref=dp_byline_cont_book_1
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Professional Elective –III 

NATURAL LANGUAGE PROCESSING 

I Year – II Semester 

Lecture: 3        Internal Marks: 40 

Credits: 3        External Marks: 60 

 

Course Objective 

 To familiarize the fundamental concepts and techniques of natural language 

processing (NLP). 

 To impart knowledge on NLP models and algorithms using both the traditional 

symbolic and the more recent statisticalapproaches. 

 

Course Outcome 

Upon completion of the course students will be able to 

 demonstrate PoS tagging on a given text with basic Languagefeatures 

 to design an innovative application using NLP components 

 explain a rulebased system to tackle morphology/syntax of alanguage 

 to design a tag set to be used for statistical processing for real-timeapplications 

 to compare and contrast the use of different statistical approaches for different types 

of NLP applications. 

 

UNIT - I:Introduction 

Origins and challenges of NLP – Language Modeling: Grammar-based LM, Statistical LM – 

Regular Expressions, Finite-State Automata – English Morphology, Transducers for lexicon 

and rules, Tokenization, Detecting and Correcting Spelling Errors, Minimum Edit Distance. 

 

UNIT - II:Word Level Analysis 

Unsmoothed N-grams, Evaluating N-grams, Smoothing, Interpolation and Backoff – Word 

Classes, Part- of-Speech Tagging, Rule-based, Stochastic and Transformation-based tagging, 

Issues in PoS tagging – Hidden Markov and Maximum Entropy models. 

 

UNIT - III: Syntactic Analysis 

Context-Free Grammars, Grammar rules for English, Treebanks, Normal Forms for grammar 

– Dependency Grammar – Syntactic Parsing, Ambiguity, Dynamic Programming parsing – 

Shallow parsing, Probabilistic CFG, Probabilistic CYK, Probabilistic Lexicalized CFGs – 

Feature structures, Unification of featurestructures 

 

UNIT - IV: Semantics and Pragmatics 

Requirements for representation, First-Order Logic, Description Logics – Syntax-Driven 

Semantic analysis, Semantic attachments – Word Senses, Relations between Senses, 

Thematic Roles, selectional restrictions – Word Sense Disambiguation, WSD using 

Supervised, Dictionary & Thesaurus, Bootstrapping methods – Word Similarity using 

Thesaurus and Distributional methods. 
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UNIT - V:Discourse Analysis and Lexical Resources 

Discourse segmentation, Coherence – Reference Phenomena, Anaphora Resolution using 

Hobbs and Centering Algorithm – Coreference Resolution – Resources: Porter Stemmer, 

Lemmatizer, Penn Treebank, Brill’s Tagger, WordNet, PropBank, FrameNet, Brown Corpus, 

British National Corpus (BNC). 

 

Text Books 

1. Speech and Language Processing: An Introduction to Natural Language Processing, 

Computational Linguistics and Speech, 2ndEdition, Daniel Jurafsky, James H. 

Martin―Pearson Publication,2014. 

2. Natural Language Processing with Python, First Edition, Steven Bird, Ewan 

Klein and Edward Loper, OReilly Media,2009. 

 

Reference Books 

1. Language Processing with Java and LingPipe Cookbook, 1stEdition, Breck Baldwin, 

Atlantic Publisher,2015. 

2. Natural Language Processing with Java, 2ndEdition, Richard M Reese, OReilly 

Media,2015. 

3. Handbook of Natural Language Processing, Second, NitinIndurkhya and Fred J. 

Damerau, Chapman and Hall/CRC Press, 2010.Edition 

4. Natural Language Processing and Information Retrieval, 3rdEdition, 

TanveerSiddiqui, U.S. Tiwary, Oxford University Press,2008. 
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Professional Elective –IV 

CLOUD COMPUTING 

I Year – II Semester 

Lecture: 3       Internal Marks: 40 

Credits: 3       External Marks: 60 

 

Course Objectives 

 To provide the architectural concepts of cloud computing. 

 To familiarize with cloud service models and cloud based applications. 

 

Course Outcomes 

Upon successful completion of the course, the students will be able to 

 differentiate the stages in historical evolution of cloud computing. 

 use suitable cloud services to define cloud for the enterprise. 

 demonstrate OS level virtualization to implement virtual machines. 

 design machine images, web applications and databases for virtual machines. 

 apply data, network and host security for the cloud. 

 

UNIT - I: Cloud Computing 

Introduction, cloud computing: What it is and what it isn’t, from collaboration to the cloud : A 

short history of cloud computing, the network is the computer: How cloud computing works, 

understanding cloud architecture , storage, services; The pros and cons of cloud computing. 

Who benefits from cloud computing? who shouldn’t be using cloud computing. 

 

UNIT - II: Defining Clouds for the Enterprise 

Storage-as-a-Service, Database-as-a-Service, Information-as-a-Service, Process-as- a-Service, 

Application-as-a-Service, Platform-as-a-Service, Security-as-a-service, Infrastructure-as-a-

Service. 

 

UNIT - III: Virtual Machines and Virtualization 

Implementation levels of virtualization: levels of virtualization implementation,VMM design 

requirements and providers, virtualization support at the OS level, virtualization 

structures/tools and mechanisms: Hypervisor and Xen architecture, binary transition with full 

virtualization, para-virtualization with compiler support. 

 

UNIT-IV: Data Center to Cloud 

Move into the cloud, know your software licenses, the shift to a cloud cost model, service 

levels for cloud applications. 

 

UNIT - VI: Security 

Data Security: data control, encrypt everything, regulatory and standards compliance; 

Network Security: firewall rules, network intrusion detection; Host Security: system 

hardening, antivirus protection, host intrusion detection, data segmentation, credential 

management; Compromise response. 
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Text Books 

1. Kai Hwang, Jack Dongarra and Geoffrey C.Fox, “Distributed and Cloud Computing: 

From Parallel Processing to the Internet of Things”, 1st edition, Morgan Kaufman 

Publications. 

2. George Reese, “Cloud Application Architectures: Building Applications and 

Infrastructure in the Cloud”, 1st edition, O’Reilly. 

 

Reference Books 

1. Michael Miller, “Cloud Computing- Web Based Applications That Change the Way 

You Work and Collaborate Online”, 1st edition, Que publications. 

2. David S. Linthicum, “Cloud Computing and SOA Convergence in Your Enterprise: A 

Step-by-Step Guide” Addison Wesley. 
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Professional Elective –IV 

QUANTUM COMPUTING 

I Year – II Semester 

Lecture: 3         Internal Marks: 40 

Credits: 3         External Marks: 60 

Course Objective 

 To impart necessary knowledge to the learner for developing and implementing 

algorithms and write programs using these algorithms.  

Course Outcomes 

Upon completion of the course students will be able to 

 explain the working of a quantum computing program, its architecture and program 

 model  develop quantum logic gate circuits 

 develop quantum algorithm 

 program quantum algorithm on major toolkits 

UNIT-I: Introduction to Quantum Computing 

Motivation for studying Quantum Computing, Major players in the industry (IBM, Microsoft, 

Rigetti, D-Wave etc.), Origin of Quantum Computing, Overview of major concepts in 

Quantum Computing Qubits and multi-qubits states, Bra-ket notation; Bloch Sphere 

representation; Quantum Superposition; Quantum Entanglement. 

 

UNIT-II: Math Foundation for Quantum Computing 

Matrix Algebra: basis vectors and orthogonality, inner product and Hilbert spaces, matrices 

and tensors, unitary operators and projectors, Dirac notation, Eigen values and Eigen vectors. 

 

UNIT -III: Building Blocks for Quantum Program 

Architecture of a Quantum Computing platform. 

Details of q-bit system of information representation:  Block Sphere, Multi-qubits States, 

Quantum superposition of qubits (valid and invalid superposition), Quantum Entanglement, 

Useful states from quantum algorithmic perceptive e.g. Bell State, Operation on qubits: 

Measuring and transforming using gates, Quantum Logic gates and Circuit: Pauli, Hadamard, 

phase shift, controlled gates, Ising, Deutsch, swap etc. 

Programming model for a Quantum Computing Program Steps performed on classical 

Computer: Steps performed on Quantum Computer, Moving data between bits and qubits. 

 

UNIT-IV: Quantum Algorithms 

Basic techniques exploited by quantum algorithms- Amplitude amplification, Quantum 

Fourier Transform, Phase Kick-back, Quantum Phase estimation, Quantum Walks. 

Major Algorithms- Shor’s Algorithm; Grover’s Algorithm; Deutsch’s Algorithm;Deutsch -

Jozsa Algorithm.  

OSS Toolkits for implementing Quantum program IBM quantum experience- Microsoft Q, 

RigettiPyQuil (QPU/QVM) 
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Textbooks 

1. Michael A. Nielsen, “Quantum Computation and Quantum Information”, Cambridge 

University Press.  

2. David McMahon, “Quantum Computing Explained”, Wiley  

3. IBM Experience: https://quantumexperience,ng,bluemix.net 

 

Reference Books 

1. Microsoft Quantum Development Kit https://www.microsoft.com/en-

us/quantum/development-kit 

2. Forest SDK PyQuil: https://pyquil.readthedocs.io/en/stable/ 

  

https://quantumexperience,ng,bluemix.net/
https://www.microsoft.com/en-us/quantum/development-kit
https://www.microsoft.com/en-us/quantum/development-kit
https://pyquil.readthedocs.io/en/stable/
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Professional Elective –IV 

DIGITAL FORENSICS  

I Year – II Semester 

Lecture: 3       Internal Marks: 40 

Credits: 3       External Marks: 60 

Course Objectives 

 To provide an in-depth study of the rapidly changing and fascinating field ofcomputer 

 To impart the knowledge required to investigate, detect and prevent digitalcrimes by 

combining both the technical expertise. 

 To impart knowledge on digital forensics legislations, digital crime, forensics 

processes and procedures, data acquisition and validation, e-discovery tools. 

 

Course Outcomes 

Upon completion of the course students will be able to 

 understand relevant legislation and codes of ethics 

 computer forensics and digital detective and various processes, policies andprocedures 

 E-discovery, guidelines and standards, E-evidence, tools. 

 Email and web forensics and networkforensics. 

 

UNIT -I: Digital Forensics 

Forensic science, computer forensics, and digital forensics,  

Computer Crime: Criminalistics as it relates to the investigative process, analysis of cyber-

criminalistics area, holistic approach to cyber-forensics. 

 

UNIT -II: Cyber Crime Scene Analysis 

Discuss the various court orders etc., methods to search and seizure electronic evidence, 

retrieved and un-retrievedcommunications, Discuss the importance of understanding what 

court documents would be required for a criminal investigation. 

 

UNIT -III: Evidence Management and Presentation 

Create and manage shared folders using operating system, importance of the forensic 

mindset, define the workloadof law enforcement, Explain what the normal case would look 

like, Define who should be notified of a crime, parts of gathering evidence, Define and apply 

probable cause. 

 

UNIT -IV: Computer Forensics 

Prepare a case, Begin an investigation, Understand computer forensics workstations and 

software, Conduct an investigation,and complete a case, Critique a case,Network Forensics: 

open-source security tools for network forensic analysis, requirements for preservation of 

network data. 

 

UNIT -V: Mobile Forensics 

Mobile forensics techniques, mobile forensics tools. 

Legal Aspects of Digital Forensics:IT Act 2000, amendment of IT Act 2008, Recent trends in 

mobile forensic technique and methods to search and seizure, electronic evidence. 
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Text Book 

1. The Basics of Digital Forensics, John Sammons, 2nd edition, Elsevier, 2014. 

 

Reference Books 

1. Digital Forensic: The Fascinating world of digital evidences, 1st Edition, Nilakshi Jain, 

DhananjayR.kalbande, wiley-2016 
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Professional Elective – V 

DEEP LEARNING 

II Year – I Semester 

Lecture: 3        Internal Marks: 40 

Credits: 3         External Marks: 60 

Course Objectives 

 To design and analyse various machine learning algorithms and techniques with a 

modern outlook focusing on recent advances. 

 To explore supervised and unsupervised learning paradigms of machine learning. 

 

Course Outcomes 

Upon completion of the course students will be able to 

 explore Deep learning techniques and various feature extraction strategies. 

 mathematically understand the deep learning approaches and paradigms 

 apply the deep learning techniques for various applications 

 

UNIT I: Basics 
Biological Neuron, Idea of computational units, McCulloch–Pitts unit and Thresholding logic, 

Linear Perceptron, Perceptron Learning Algorithm, Linear separability.Convergence theorem 

for Perceptron Learning Algorithm. 

 

UNIT II: Feedforward Networks 
Multilayer Perceptron, Gradient Descent, Backpropagation, Empirical Risk Minimization, 

regularization, autoencoders. 

Deep Neural Networks: Difficulty of training deep neural networks, Greedy layerwise 

training. 

 

UNIT III: Better Training of Neural Networks 
Newer optimization methods for neural networks (Adagrad, adadelta, rmsprop, adam, NAG), 

second order methods for training, Saddle point problem in neural networks, Regularization 

methods (dropout, drop connect, batch normalization). 

 

UNIT IV: Recurrent Neural Networks 

Back propagation through time, Long Short Term Memory, Gated Recurrent Units, 

Bidirectional LSTMs, Bidirectional RNNs 

Convolutional Neural Networks: LeNet, AlexNet. 

Generative models: Restrictive Boltzmann Machines (RBMs), Introduction to MCMC and 

Gibbs Sampling, gradient computations in RBMs, Deep Boltzmann Machines. 

 

UNIT V: Recent trends 

VariationalAutoencoders, Generative Adversarial Networks, Multi-task Deep Learning, 

Multi-view Deep Learning 

Applications: Vision, NLP, Speech (just an overview of different applications in 2-3 lectures) 

 

Textbooks 

1. Deep Learning, Ian Goodfellow and YoshuaBengio and Aaron Courville, MIT 

Press, 2016. 

 

References 

1. Neural Networks: A Systematic Introduction, Raúl Rojas, 1996 

2. Pattern Recognition and Machine Learning, Christopher Bishop, 2007  
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Professional Elective – V 

RECOMMENDER SYSTEMS 

II Year – I Semester 

Lecture: 3                            Internal Marks: 40 

Credits: 3                 External Marks: 60 

 

Course Objectives 

 To learn techniques for making recommendations, including non-personalized, 

content-based, and collaborative filtering 

 To automate a variety of choice-making strategies with the goal of providing 

affordable, personal, and high-quality recommendations 

 

Course Outcomes 

Upon completion of the course students will be able to 

 design recommendation system for a particular application domain. 

 evaluate recommender systems on the basis of metrics such as accuracy, rank 

accuracy, diversity, product coverage, and serendipity 

 explain User-based recommendation, knowledge-based recommender system 

 define Opportunities for hybridization, Monolithic hybridization 

 identify hybridization design, Weighted, Switching, Mixed, Pipelined hybridization 

 

UNIT-I: Introduction 

Overview of Information Retrieval, Retrieval Models, Search and Filtering Techniques: 

Relevance Feedback, User Profiles, Recommender system functions, Matrix operations, 

covariance matrices, Understanding ratings, Applications of recommendation systems, Issues 

with recommender system. 

 

UNIT-II: Content-based Filtering 

High level architecture of content-based systems, Advantages and drawbacks of content based 

filtering, Item profiles, Discovering features of documents, pre-processing and feature 

extraction, Obtaining item features from tags, Methods for learning user profiles, Similarity 

based retrieval, Classification algorithms. 

 

UNIT-III: Collaborative Filtering 

User-based recommendation, Item-based recommendation, Model based approaches, Matrix 

factorization, Attacks on collaborative recommender systems. Types of Recommender 

Systems: Recommender systems in personalized web search, knowledge-based recommender 

system, Social tagging recommender systems, Trust-centric recommendations, Group 

recommender systems 

 

UNIT-IV: Hybrid Approaches 

Opportunities for hybridization, Monolithic hybridization design: Feature combination, 

Feature augmentation, Parallelized hybridization design: Weighted, Switching, Mixed, 

Pipelined hybridization design: Cascade, Meta-level, Limitations of hybridization strategies. 
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UNIT-V: Evaluating Recommender System 
Introduction, General properties of evaluation research, Evaluation designs: Accuracy, 

Coverage, confidence, novelty, diversity, scalability, serendipity, Evaluation on historical 

datasets, Offline evaluations. 

 

Text Books 

1. Jannach D., Zanker M. and FelFering A., Recommender Systems: An 

Introduction, Cambridge University Press (2011), 1sted. 

2. Charu C. Aggarwal, Recommender Systems: The Textbook, Springer (2016), 1sted. 

 

Reference Books 

1. Ricci F., Rokach L., Shapira D., Kantor B.P.,  Recommender Systems 

Handbook, Springer(2011), 1sted. 

2. Manouselis N., Drachsler H., Verbert K., Duval E., Recommender Systems For 

Learning, Springer (2013), 1sted. 
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