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1.3.2 Average percentage of courses that include experiential learning through 

project work/field work/ internship during last five years 
 

ACADEMIC YEAR 2020-21 

S.No Name of the Programme No. of Courses 

1. B.E - Computer Science and Engineering 21 

2. B.E - Electrical and Electronics Engineering 17 

3. B.E - Electronics and Communication Engineering 22 

4. B.Tech - Information Technology 6 

5. M.E - Computer Science and Engineering 7 

6. M.E – Communication Systems 7 

Total 80 
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S.No Program 

Name 

Program 

Code 

Course 

Code 

Course Name Project 

Work 

Field 

Work 

Internship 

1.  
B.E-CSE 104 GE8151 

Problem Solving and Python 

Programming 
√   

2.  B.E-CSE 104 CS8251 Programming in C √   

3.  B.E-CSE 
104 CS8351 

Digital Principles and System 

Design 
√   

4.  B.E-CSE 104 CS8391 Data Structures √   

5.  B.E-CSE 104 CS8392 Object Oriented Programming √   

6.  B.E-CSE 104 CS8491 Computer Architecture √   

7.  B.E-CSE 104 CS8492 Database Management Systems √   

8.  B.E-CSE 104 CS8451 Design and Analysis of Algorithms √   

9.  B.E-CSE 104 CS8493 Operating Systems √  √ 

10.  B.E-CSE 104 CS8494 Software Engineering √   

11.  B.E-CSE 104 CS8591 Computer Networks √   

12.  B.E-CSE 104 CS8501 Theory of Computation √   

13.  B.E-CSE 
104 CS8592 

Object Oriented Analysis and 

Design 
√   

14.  B.E-CSE 104 CS8651 Internet Programming √   

15.  B.E-CSE 104 CS8691 Artificial Intelligence √   

16.  B.E-CSE 104 CS8601 Mobile Computing √  √ 

17.  B.E-CSE 104 CS8602 Compiler Design √   

18.  B.E-CSE 104 CS8603 Distributed Systems √   

19.  B.E-CSE 104 IT8076 Software Testing √   

20.  B.E-CSE 104 CS8791 Cloud Computing √   

21.  B.E-CSE 104 CS8079 Human Computer Interaction √   

22.  B.E-EEE 105 EE8351 Digital Logic Circuits √   

23.  B.E-EEE 105 EE8391 Electromagnetic Theory √   

24.  B.E-EEE 105 EE8301 Electrical Machines - I √   

25.  B.E-EEE 105 EE8401 Electrical Machines - II √   

26.  B.E-EEE 105 EE8402 Transmission and Distribution √   

27.  B.E-EEE 105 EE8403 Measurements and Instrumentation √   

28.  B.E-EEE 105 IC8451 Control Systems √  √ 

29.  B.E-EEE 105 EE8501 Power System Analysis √   

30.  B.E-EEE 105 EE8552 Power Electronics √   

31.  B.E-EEE 105 EE8602 Protection and Switchgear √   

32.  B.E-EEE 105 EE8691 Embedded Systems √   

33.  B.E-EEE 105 EE8006 Power Quality √   

34.  B.E-EEE 105 EE8702 Power System Operation and √   
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Control 

35.  B.E-EEE 105 EE8703 Renewable Energy Systems √   

36.  B.E-EEE 105 EE8010 Power Systems Transients √   

37.  
B.E-EEE 

105 
EE8015 

Electric Energy Generation, 

Utilization and Conservation 
√   

38.  
B.E-EEE 

105 
EE8017 

High Voltage Direct Current 

Transmission 
√   

39.  B.E-ECE 106 EC8252 Electronic Devices √   

40.  B.E-ECE 106 EC8351 Electronic Circuits- I √   

41.  B.E-ECE 106 EC8352 Signals and Systems √   

42.  B.E-ECE 106 EC8392 Digital Electronics √   

43.  B.E-ECE 106 EC8391 Control Systems Engineering √   

44.  B.E-ECE 106 EC8452 Electronic Circuits II √   

45.  B.E-ECE 106 EC8491 Communication Theory √   

46.  B.E-ECE 106 EC8451 Electromagnetic Fields √   

47.  B.E-ECE 106 EC8453 Linear Integrated Circuits √   

48.  B.E-ECE 106 EC8501 Digital Communication √   

49.  B.E-ECE 106 EC8553 Discrete-Time Signal Processing √   

50.  
B.E-ECE 

106 
EC8552 

Computer Architecture and 

Organization 
√   

51.  B.E-ECE 106 EC8551 Communication Networks √   

52.  B.E-ECE 106 EC8095 VLSI Design √   

53.  B.E-ECE 106 EC8652 Wireless Communication √   

54.  
B.E-ECE 

106 
EC8651 

Transmission Lines and RF 

Systems 
√   

55.  B.E-ECE 106 EC8004 Wireless Networks √   

56.  
B.E-ECE 

106 
EC8701 

Antennas and Microwave 

Engineering 
√   

57.  B.E-ECE 106 EC8751 Optical Communication √   

58.  B.E-ECE 106 EC8791 Embedded and Real Time Systems √  √ 

59.  
B.E-ECE 

106 
EC8702 

Ad hoc and Wireless Sensor 

Networks 
√   

60.  
B.E-ECE 

106 
EC8092 

Advanced Wireless 

Communication 
√   

61.  B.Tech-IT 205 IT8201 Information Technology Essentials √   

62.  B.Tech-IT 205 IT8501 Web Technology √  √ 

63.  B.Tech-IT 205 IT8601 Computational Intelligence √   

64.  B.Tech-IT 205 IT8602 Mobile Communication √   

65.  B.Tech-IT 205 CS8091 Big Data Analytics √   

66.  B.Tech-IT 205 CS8092 Computer Graphics Multimedia √   

67.  
M.E-CSE 405 CP5151  

Advanced Data Structures and 

Algorithms  
√   
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68.  M.E-CSE 405 CP5191  Machine Learning Techniques  √   

69.  M.E-CSE 405 CP5292  Internet of Things  √   

70.  M.E-CSE 405 CP5293  Big Data Analytics √   

71.  M.E-CSE 405 CP5092 Cloud Computing Technologies √   

72.  M.E-CSE 405 CP5073  Embedded Software   Development √   

73.  M.E-CSE 405 CP5097  Mobile Application Development  √   

74.  M.E-CS 403 CU5191 Advanced Radiation Systems √   

75.  
M.E-CS 403 CU5151 

Advanced Digital Communication 

Techniques 
√   

76.  
M.E-CS 403 AP5152 

Advanced Digital Signal 

Processing 
√   

77.  M.E-CS 403 CU5192 Optical Networks √   

78.  
M.E-CS 403 CU5091 

Advanced Satellite Communication 

and Navigation Systems 
√   

79.  M.E-CS 403 DS5291 Advanced Digital Image processing √   

80.  M.E-CS 403 NC5291 Communication Network Security √   
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GE8l51 PROBLEN,I SOLVING AND P\']-I ION PROGRAN,IN'I ING LTPC
3 003

OB.IECTIvES:

To kno*' the basics ol-algorithmic prohlem soli rng

'l'o rcad and rrrite simplc lrr,lhon programs.
'l'o der"clop Pvthon programs *ith conditionals and loops.

To define P.rthon linctions and call them.

To use Python data structures -- lists. tuples. dietionarics.
'l'o do input/output rvith filcs in Python.

T]NI]'I ALGORITHNIIC PROBLEN,I SOLYING 9
Algorithms. building blocks of algorithrns (stateneilts. state. control florv. functions). notation (pseudo code. florv chart,
programming language), algoritlimic problem solving. simple strategies lbr developing algorithms (iteration, recursion).
Illustrative problems. find minirnum in a list. inserl acard in a list olsorted cards" guess an integer number in a rarrge, To*,ers of
Hanoi.
I]NII'II DA'I'A, I]XPRESSIONS, STATE},IENTS 9
P1'thon intcrprctcr and interactive mode; values and types: int" tloat. boolean. string. and list. variablcs. cxpressions, statemcnts.
tuple assignment, precedence of operators, comments: modules and functions, function dellnition and use" florv of cxecution.
parameters and arguments: Illustrative programs: exchange the r,alues ol trvo variables, circulate the values of n Variables.
distancc bclteen tuo points
TINIT III CONTROI, FLOW, FT]NCTIONS 9
Conditionals: Boolean values and operators. oonditional (it). alternative (i1:else), chained conditional (if-elif-else): lteration:
state, while. for. break, continue, pass: Fruitful functions: retum values, parameters, local and global scope, function compositiorr,
reoursion; Strings: string slices. immutability, string funotions and methods, string module; Lists as arrays. Illustrative programs:
square root, gcd, exponentiation, sum an array ofnumbers. linear search. binary search.

T]NIT IV LISTS, TT]PLES, DICTIONARIES
Lists: list operations" list slices, Iist methods, Iist loop" mutability, aliasing, cloning lists. list parameters, Tuples: tuple
assignment. tuple as retum value; Dictionaries: operations and methods; advanced list processing - list comprehension:
lllustrative programs: selection sort.insenion sort. rnerge sort, histogram.

9

UNIT V FILES, MODTiLE,S, PACK-AGES 9
Files and exception: text files, reading and writing files, format operator; command line arguments, errors and exceptions.
handling cxceptions. modules. packages, lllustrative programs: r.vord count, copy file.

TOTAL:45 PERIODS
OTITCONIES:

flpon completion of the course, students will be able to

Develop algorithmic solutions to simple computational problems

- Read, write, execute by hand simple Python programs..

X Decompose a Python program into functions.

L! Represent compound data using Pl,thon lists. tuples, dictionaries.

tl Read and write data liom/to files in Python Programs.

TEXT BOOKS:
1. Allen B. Downey, "Think Pylhon: Hou,to Think Like a Computer Scientist", 2nd edition, Updated for Python 3,

ShrofTO'Reilly Publishers, 2016 (http //greenteapress.com/up/think-python/)
2. Guido van Rossum and Fred L. Drake Jr, -An Introduction to Plthon - Revised andupdated for Python 3.2,

Network Theory Ltd." 2011.
REFERENCES:

1. John V Guttag, 
-lntroduction 

to Computation and Programming Using Python", Revisedand expanded Edition,
MIT Press,20l3

2. Robert Sedgervick, Kevin Wayne, Robert Dondero, 
-Introduction 

to Programming in Pl.thon: An Inter-disciplinary
Approaoh, Pearson lndia Education Services Pvt. Ltd., 2016-

3. Tirnothy A. Budd. 
-Exploring 

Pythonll, Mc-Grarv Hill Education (India) Private Ltd.,, 2015.
4. Kenneth A. Larnbert, 

-Fundamentals 
of Pl.thon: First Programsll, CENGACE Learning,20l2.

5. Charles Dierbach. 
-Introduction 

to Computer Science using Python: A ComputationalProblem-Solving F'ocus,

Wiley India Edition, 2013.
6. Paul Gries, .lennifer Campbell and Jason Montoio. Practical Programming: An Computer Science using

,M.E.,Ph.D.,M.B.A"M'lsTE"F 
lE;
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Python 3ll, Second edition, Pragmatic Programmers, LLC,2013.
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cs859l (]ONIPT TER \T,T\\'ORKS

OBJIiCTI\'ES:

' 'l-o undcrstand the protocol la1'ering and phlsical lerel communication.

' 1-o analy'ze thc perfbrmance ola net*ork.
. To understand the r,arious componerlts required to build dilhrent net\\'orks.

' l-o lcam the functions o1'netu'ork la1,er and the various routinS protocols.

' To familiarizc the linctior.rs and protoools of the Transport laver.

TINII- I INTRODT CI'ION AND PTIYSICAI, I-A\'ER 9

Nctu,orks - Neluork I'1.pcs - Protocol La1'ering - lCP/IP Protocol suite - OSI Model -Phlsical Lal'er:
Perfomancc - Transmission nrcdia - Sr'i,irching - Circuit-srvitched Netrvorks I'acket Sn'i1ching.

TINIT II DATA-LINK LA}'ER & N{EDIA,{CCESS 9

Introduction - Link-La1,er Addressing - DLC Services - Data-Link I-ayer Prolocols - HDLC

- PPP - Media Access Control - Wired LANs: Ethernct - Wireless LANs - Introduction -IEEE 802.11. Bluetoolh-
Connecting I)eviccs.

9
TINIT III NETWORK LAYER
Netrvork Layer Sewices - Packet srvitching - Performance - IPV4 Addresses - Forrvardingof lP Packets - Network
Layer Protocols: ll'}, ICMP v4 - Unicast Routing Algorithms - Protocols - Multicasting Basics - IPV6 Addressing -
IPV6 Protocol.

I]NIT IV TRANSPORT LA}'ER 9

Introduction - Transport La1,er Protocols - Services - Port Numbers - User DatagramProtocol -Transmission
Control Protocol - SCTP.

I-t'P(l
J003

T]NIT Y APPLICATION LAYER
WWW and HTTP - FTP - Email -Telnet -SSll - DNS - SNMP

TOTAL: 45 PERIODS

OI-ITCON{ES:

On Completion of the course, the students should be able to:

o Understand the basic layers and its functions in corrputer netu'orks.

o Evaluate the performance of a netu'ork.

o Understand the basics ofhorv data flou,s from one node to another.

. Analyze and design routing algorithms.

o Design protocols for various functions in the netrvork.

. Understand the r.vorking of various application layer protocols.

TEXT BOOK:
1. Behrouz A. Forouzan. Data Communications and Netrvorking. Fifth Edition TMH,20i3

REFERENCES
1. Larry L. Peterson, Bruce S. Davie, Computer Netrvorks: A Systems Approach, FifthEdition, Morgan Kaufmann

Publishers Lnc..2012.

2. William Stallings. Data and Compuler Communications. Tenth Edition, PearsonEducation. 2013.

3. Nader F. Mir, Computer and Communication Networks, Second Edition, Prentice

Flall,2014.

4. Ying-Dar Lin, Ren-Hung Hwang and Fred Baker, Computer Netr,v'orks: An OpenSource Approach, McGraw

Flill Publisher, 20 1 1 .

5. .lames F. Kurose. Keith W. Ross, Computer Net*,orking, A Top-Dorm ApproachFeaturing the lnternet"

Sixth Edition, Pearson Education, 2013.

REFERENCES:
1 . Doughlas V.Hall, 

-Microprocessors 
and Interfacing, Programming and

Hardwarell,TMH,20l 2

2. A.K.Ra1,,l{ p{.Bhurchandi,llAdvanced Microprocessors and Peripherals -3'd 
edition, TataMcGrarvHill.20l2

9

or. n.cunkffi'r.,Ph.0.,M'B.A.,M'l$TE',F lE;'
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IT8076                                                 SOFTWARE TESTING                                                               L T P C     

                                                                                                                                                                   3 0 0  3  

OBJECTIVES:  

  To learn the criteria for test cases.   

  To learn the design of test cases.  

  To understand test management and test automation techniques.  

  To apply test metrics and measurements.  

  

UNIT I          INTRODUCTION                                                                                                             9  

Testing  as  an  Engineering  Activity  –  Testing  as  a  Process  –  Testing  Maturity  Model-  Testing axioms  –  Basic  

definitions  – Software  Testing  Principles  –  The Tester‘s Role in a Software  Development Organization – Origins of Defects – 

Cost of defects – Defect Classes – The Defect Repository and Test Design –Defect Examples- Developer/Tester Support of 

Developing a Defect  Repository.  

 

UNIT II           TEST CASE DESIGN STRATEGIES                                                         9  

Test case Design Strategies – Using Black Box Approach to Test Case Design – Boundary Value Analysis  –  Equivalence  Class  

Partitioning  –  State  based testing  –  Cause-effect  graphing  – Compatibility  testing  –  user  documentation  testing  –  domain 

testing  -  Random  Testing  –  Requirements based testing – Using White Box Approach to Test design – Test Adequacy Criteria 

– static testing vs. structural testing – code functional testing – Coverage and Control Flow Graphs –  Covering  Code Logic  –  

Paths  –  code  complexity  testing  –  Additional  White  box  testing  approaches- Evaluating Test Adequacy Criteria.  

  

UNIT III           LEVELS OF TESTING                                                                                                 9 

The need for Levels of Testing – Unit Test – Unit Test Planning – Designing the Unit Tests – The Test Harness  –  Running  the  

Unit  tests  and  Recording  results  –  Integration  tests  –  Designing Integration Tests – Integration Test Planning – Scenario 

testing – Defect bash elimination System Testing  –  Acceptance  testing  –  Performance  testing  –  Regression  Testing  – 

Internationalization testing  –  Ad-hoc testing  –  Alpha,  Beta  Tests  – Testing OO  systems  –  Usability  and Accessibility 

testing  –  Configuration  testing  –Compatibility  testing  –  Testing  the  documentation  – Website testing.  

  

UNIT IV          TEST MANAGEMENT                                                                                                  9  

People  and  organizational  issues  in  testing  –  Organization  structures  for  testing  teams  –  testing services  –  Test  Planning  

–  Test  Plan  Components  –  Test  Plan  Attachments  –  Locating Test  Items  – test  management  –  test  process  –  Reporting  

Test  Results  –  Introducing  the  test specialist – Skills needed by a test specialist – Building a Testing Group- The Structure of 

Testing Group- .The Technical Training Program.  

  

UNIT V         TEST AUTOMATION                                                                                                      9  

Software  test  automation  –  skills  needed  for  automation  –  scope  of  automation  –  design  and architecture  for  automation  

–  requirements  for  a  test  tool  –  challenges  in  automation  –  Test  metrics and measurements – project, progress and  

Productivity metrics.  

                                                                                                                          TOTAL: 45 PERIODS  

OUTCOMES:  

At the end of the course the students will be able to:  

  Design test cases suitable for a software development for different domains.  

  Identify suitable tests to be carried out.  

  Develop and validate a test plan.   

  

TEXT BOOKS:  

1. Srinivasan Desikan and Gopalaswamy Ramesh, ―Software Testing – Principles and Practices‖,  Pearson Education, 2006.  

2. Ron Patton, ―Software Testing‖, Second Edition, Sams Publishing, Pearson Education, 2007.  AU Library.com    

  

REFERENCES:  

1. Ilene Burnstein, ―Practical Software Testing‖, Springer International Edition, 2003.  

2. Edward Kit,‖ Software Testing in the Real World – Improving the Process‖, Pearson  Education, 1995.  

3. Boris Beizer,‖ Software Testing Techniques‖ – 2nd Edition, Van Nostrand Reinhold, New York, 1990.  

4. Aditya P. Mathur, ―Foundations of Software Testing _ Fundamental Algorithms  and Techniques‖, Dorling Kindersley (India) 

Pvt. Ltd., Pearson Education, 2008.  
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ANNA UNIVERSITY : CHENNAI-600 025

BONAFIDE CERTIFICATE

Certified that this project report "ADVANCED SKIN DISEASE

DIAGNOSIS USING CNN" is the bonafide work of "D. ANITHA, D.

MANIBHARATHI, K. SARULATHA, V. VASANTHAPRIYA" who carried

out the project work under my supervision.

MT.S.JAYAPRAKASH.,M.E.,(Ph.D) MT.S.JAYAPRAKASH.,M.E.,(Ph.D)

HEAD OF THE DEPARTMENT SUPERVISOR
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ABSTRACT

Air pollution affects human skin in many ways. Skin diseases are common in

densely populated regions. These diseases have a devastating impact on people's

lives by creating a huge need for the disease diagnosis. In this project, a skin

disease determination system used which aims for afl accurate diagnosis

leveraging image processing. The methodology outlined here aims to identiS,

skin disease by scrutinizing the input image. The method involves filtering of the

input provided to remove noise, conversion of image to a grayscale image, and

image segmentation. Feature extraction is used to minimize the amount of data to

be processed by the classifier. The SVM (Support Vector Machine) is then used

in the image classification to identifiz the skin disease. Use of CNN technology

has led to an efficient and accurate way of diagnosis that aids in curing the

disease more expeditiously.
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ANNA UNIVERSITY: CHENNAI-600 025

BONAFIDE CERTIFICATE

Cerlified that this project repoft "BUG TRACKING SYSTEM" is the bonafide work of

"AFREEN M, FARSHA T, MADHUMITHA V, SWETHA M .I" who caried out the

project work under my supervision.
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cs8691 ARTIFICIAL INTELLIGENCE

OBJIjCTIYES:

r 'l 
o undcrstand the various characteristics ol'lntelligent agents

. 'l'o lcarn the difl'crcnt search stralegies in AI
o To learn to represent knoivledgc in soh,in!, Al problems

t 'fo understand the dillbrent rval's ol-designing solirvare agents

o To knorv about the various applications ofAL

T-INIT I INI'RODI.iC'IION 9

Inlroduction-Definition - Future of Artifloial lntclligcnoe - Characteristics ol Intelligent Agents-Typical Intelligcnt Agents-
Problern Soh'ing Approach to Tl,pical Al problerns.

TINIT II PROBLENI SOLYING NIETHODS 9

Problem solving Methods - Search Strategies- Uninlbrrned - Infbrmed - Heuristics - Local Search Algorithms and Optimization
Problems - Scarohing rvith Partial Obsenations - Constraint Satislaclion Problems - Constrainl Propagation - Backtracking
Search - Game Playing - Optimal Decisious in Games Alpha - Beta Pruning - Stochastic Games

T]NIT III KNO\\ILEDGE REPRESI,],N'I'ATION 9

First Order Predicate Logic - Prolog Programming - Unillcalion Forn'ard Chaining-Backrvard Chaining - Resolution -
Knor.vledge Representation - Ontological Engineering-Categories and Ob.jects - Events - Mental Events and Mental Ob.jects -

I{easoning S1'stems for Categorics - Reasoning rvith l)efault lnformation.

T]NIT IV SOF-TWARE AGENTS 9

Architecture for Intelligent Agents - Agent communication - Negotiation and Bargaining -Argumentation among Agents

- l'rust and Reputation in Multi-agent systems.

I]NIT V APPLICATIONS 9

AI applications - Language Modcls - lnformation Retrieval- lnformation Extraction - Natural Language Processing -
Machine Translation - Speech Recognition - Robot - Hardrvare - Perception - Planning - Moving

TOTAL:45 PERIODS

OTITCON,IES:

[Jpon complction ofthe course, the students will be able to:

r Use appropriate search algorithms for any Al problem

r Represent a problem using first order and predicate logic

o Provide the apt agent strategy to solve a given problem

o Design softrvare agents to solve a problem

r Design applications for NLP that use Artillcial Intelligence.

TEXI'BOOKS:
1 

S. Rr.r"ll and P. Norvig. "Artificial lntelligence: A Modem Approachll, Prentice Hall, ThirrlEdition.2009.

2 i. Bratko, -Prolog. 
Programming fbr Artificial Intelligencell, Fourth edition, Addison-WesleyEducational Publishers Inc..

201t.

REFERENCES:
l. y Tim Jones, -Artificial Intelligence: A Systems Approach(Computer Science)li, .Ionesand Bartlett Publishers, Inc.;

First Edition, 2008
2. Nils J. Nilsson, -The Quest for Artificial Intelligencell, Cambridge University Press. 2009-

3. William F. Clocksin and Christopher S. Mellish.ll Programming in Prolog: Using the ISOStandardll, Fifth Edition, Springer,
2001 '

4. Gerhard Weiss, -Multi Agent S1,51sm5ll. Second Edition, MIT Press, 2013.

5. David L. Poole and Alan K. Mackrvorth, 
-Artificial 

Intelligence: Foundations oiComputational
Agentsll, Cambridge University Press. 2010.
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cs82s1 PROGR,{N'IN{ING I\ C LTP C
3003

OtsJI]CTI\IES:
r 'l'o dcvclop C Programs using basic programming constructs

e To develop C prograrns using arral's and strings

r To develop applications in C using funotions . pointers and structuros

r To do inputr'output and file handling in C

TINIT I BASICS OF C PROGR.\N{N,TING 9

Introduction to programming paradigms - Structurc o1'C progtanr - C prograrnming: Dala Types-Slorage classes - Clonstants

- Enumeration Constants - Key,'vords - Operators: Precedencc and Associativrti, - Expressions - lnput/Ori1pul statements,
Assignmcnt statcmcnts Dooision making stalements - Switch statemenl - Looping statelnenls - Pre-processor directives -

Compilation process

T]NIT II ARRAYS AND STRINGS 9

Introduclion to Arrays: Declaralion. lnitialization - One dimensional array - Example Program: Computing Mean,
Median and Mode - Trvo dimensional arra_"-s - Example Program: Matrix Operations (Addition. Scaling. Detemrinant and
'franspose) - String operations: lenglh, compare. concatenate. copl'- Seleclion sort. linear and binary search

TINIT III FT]NCTIONS AND POINTERS 9

Introduction to funclions: Function protot)pe. lunction definition. lunction call, Built-in lunctions (string lunctions. math
functions) - Recursion - Example Program: Computation of Sine series. Scientific calculator using built-in functions.
Binary Search using recursive functions - Pointers -Pointer operators - Pointer arithmetic - Arrays and pointers -Array ol pointers - Example Program: Sorting of names - Parameter passing: Pass by valuc. Pass by ref'erencc -
Example Program: Srvapping ol two numbers and changing the value of a variable using pass by reference.UNlT lV

STRUCTURES 9
Structure - Nested struclures - Poinler and Structures - Array of structures - Example Program using structures and
pointers - Self referential struclures - Dynamic memory allocation - Singlylinked list - typedef

LINIT Y FILE PROCESSING 9

Files - T1,pes of file processing: Sequential access, Random access * Sequential access flle - Example Program: Finding
averagc ofnumbers stored in sequential access flle - Random access file - Example Program: Transaction processing using
random access files - Command line arguments

OTTTCON{ES:
Upon completion of the course, the students will be able to
o Develop simple applications in C using basic constructs

r Design and implement applications using arrays and strings

o Develop and implement applications in C using functions and pointers.

r Develop applications in C using structures.

o Design applications using sequential and random access file processing.

TEXT BOOKS:
1. Reema Thareja, 

-Programrning 
in Cn. Oxford University Press, Second Edition, 2016.

2. Kemighan. B.W and Ritchie,D.M. -The C Programming languagell. Second Edition,Pearson Education. 2006

REFERENCES:
I . I'aul Deitel and }{arvey Deitel, -C How to Programll, Seventh edition, Pearson Publication

2. .Tuneja, B. L and Anita Seth, 
-Programming 

in Cll, CENGAGE Learning India pvt. Ltd., 2011

3. Pradip Dey, Manas Ghosh, 
-Fundamentals 

of Computing andProgramming in Cli. FirstEdition, Oxford
University Press. 2009.

4. Anita Goel and Ajay Mittal" 
-Computer 

Fundamentals and Programming in Cll, DorlingKindersley (lndia) Pvt.
Ltd., Pearson Education in South Asia, 201 1 .

5. Byron S. Gottfried, "Schaum's Outline of Theory and Problems of Programming rvithC".MoGrau-Hill Eduoation,
1996.
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ABSTRACT

The strongest weapon to conquer the knowledge in today's world - "Intemet". has

unfortunately turned out to be one of our greatest obsessions in killing time and is

affecting our daily activities and responsibilities with a massive desire to get rid of

everything to be able to 'surfing internet apps and relax' all the time. Though the

'Intemet Addiction' is gaining attention in the mental health field and had been

recently added to the Diagnostic and Statistical Manual of Mental Disorders

(DSM-IV) as a disorder, it needs a lot of research and standardtzed diagnosis.

Their detection at an early stage is extremely important because the clinical

interventions only during the last stage will make things worse and critical. In this

project, we use the Twitter API to argue that the potential SNMD users can be

automatically identified and classified into various categories like Virtual

Relationship Addiction and Information Glut using SNMD based tensor model,

with the data sets collected from OSN (i.e) Twitter API. The proposed model

stands out in the list as the users are not involved in revealing their habits to

understand and diagnose the symptoms manually. We also exploit multi-source

learning in SNMDI in which we can able to see the users who are depressed and

who are addicted to the social networks and propose a new SNMD based Tensor

Model (STM) to improve the accuracy. The results show that SNMDI is reliable

for identifying online social network users with potential SNMDs and the

comments which increase the stress and aggressive mentality of the users in the

Twitter API.
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cs8603 DISTRIBTITED SYSTEMS L't P (l

I 00 3
()B.IECTI\'ES:

. To understand thc loundations ofdistributed svslenrs.

o To learn issr.rcs related to clock Synchronization and the need lbr global state in distributodsvstcnrs.
r To lcanr distribuled mutual erclusion and deadlock detection algorithrns.

o -l'o understand the significance o1- agreement. fauh toleranoe and recoven. protocols inDistributcd Systcnts.
r To learn 1he characteristics of peer-to-peer and distributed sharcd memorv sJ,,stems.

IrN-IT I IN'|'RODI;CTION 9
Introduction: Deflnition -Relation to oonlputer svslenr components -Motivation -Relation to parallel s\slems -Mcssagc-passitlg s).slems versus shared melnorv s)stcms -Primitives for dislributed communicatiotr Srnchronous versus
asvnchrot.tous execulitttts -l)esign issues and ohallcnges. ,t model of distributed computations: A distributcd program -A
modcl of distributed executions -Models o1-communioation netu'orks -{llobal stale - Cuts -Past and luture cones of an cvent

-Modelsofprocesscommunications.Logical Time: Aliameil'orkfbrasvstemoflogical clocks-Scalartime-Veclortime -
Phl'sical clock s),nclrronization: NTP.

TINII'II N,IESSAGE, ORDERING & SNAPSTIOTS
N{essage ordering and group communication: Message ordering paradigms -Asynchronous erecution r.r,ilh sy.nchronous
communication -Sl'nchronous program order on an asynchronous s) stem -Group communication - Causal older (CO) -
Total order. Global statc and snapshot rccording algorithms: Introduclion -S),steln model and definitions -snapshot
algorithms for FIFO channels

TiNIT III DISTRIBTITED ilITITEX & DEADLOCK
Distributcd mutual exclusion algorithms: Introduction - Preliminaries * Lanrporl's algorithm - Ricart-Agrarvala
algorithm - Maekau'a's algorilhrn - Suzuki-Kasarni's broadcast algorithm.Deadlock detection in distributed s1'stems:
lntroduction - System model - Preliminaries - Models of deadlocks - Knapp's classiflcation - Algorithms for the single
resource model. the AND model and the OR model.

T-INIT IV RECO\/E,RY & CONSENST]S
Checkpointing and rollback recover): Inlroduction - Background and definitions - Issues in failure rccovery -
Checkpoint-based recor.'ery - Log-based rollback recover), - Coordinated checkpointing algorithm - Algorithm for
asynchronous checkpointing and recovery. Consensus and agrccment algorithms: Problem deflnition - Overvierv ofresults
- Agreement in a failure -fiee svstem - Agree ment in svnchronous s) stems with failures.

9

9

9

TINIT V P2P & DISTRIBTITED SHARED N,IE]\IOR\' 9

Peer-to-peer computing and overlay graphs: Introduction - Data indexing and overlays - Chord

- Content addressable netrvorks - Tapestry. Distributed shared memory: Abstraction and advanlages - Memory
consistency models -Shared memory Mutual Exclusion.

TOTAL:45 PERIODS
OTlTCON'IES:
At the end ofthis course, the students will be able to:

o Elucidate the foundations and issues oldistribr.rted systems

o Understand the various synchronization issues and global state fbr distributed systems.

o Understand the Mutual Exclusion and Deadlock detection algorithms in distributed systems

o Describe the agreement protocols and fault tolerance mechanisms in distributed systems.

o Describe the features ofpeer-to-peer and distributed shared memory systems

TEXT BOOKS:
1 . Kshemkalyani, Ajay D , and Mukesh Singhal. Distributed computing: principles, algorithms,and systems. Cambridge

University Press, 20 1 1 .

2. George Coulouris. Jean Dollimore and Tim Kindberg. 
-Distributed 

Systems Concepts an<lDesignll, Fifth Edition,
Pearson Education. 20 I 2.

REFERENCES:
1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice llall ollndia. 2007.

2. Mukesh Singhal and Niranjan G. Shivaratri. Advanced concepts in operating systems.Mccra*-Hill, Inc., 1994.

3. Tanenbautn A.S., Van Steen N4., 
-Distributed Sl,stems: Principles and Paradigmsll.Pearson Eduoation,2007

4. Liu M.L.. 
-Distributed 

Computing. Principles and Applicationsll, Pearson Education. 200:1.

5. Nancl'A Lvnch. 
-Distributed 

Algorithnrsll. Morgan Kaufhan Publishers. USA, 200"3.
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cs8392 OB.IECT ORIENTED PROGRAMN,IING I,1- P C

3 003
0B,IE(]TIYES:

. 'fo unclcrsland Objcct Orientccl lrrogramming concep(s and basic characterislics of'.lar.a

r 'l 
o knot'the principles ofpackagcs. inhcritancc and inLerlaces

o '['o dcfinc crceptions and usc I/O streams

o l'o develop a.iava application with throads and gcncrics classes

I I-o design and build simplc Graphical Uscr Interfaces

TiNIT I INTRODT]CTION TO OOP,\ND JAVA I.-I]\DAI\II,],\--'I-ALS 10

Ob.jt:ct Oliented Programming - Abstraction - ob.jeots and classes - Encapsulalion- Inheritance -Pol-r'morphism- OOP in Java -
Characteristios of .lara - The .lava Bnvironmcnt - .lar"a Source File -Slructure Compilation. Fundamenlal Programming
Structures in.lar.'a - Defining classes in .lava - constructors- melhods -access speciliers - slatic nrembers -Commell1s. Data
-['1'pes. Variables. Opcrators. Control F lorv. Arral s . Packages - .lavaDoc courments.

T:NI'T II INHERITANCE AND IN'I'ERF'AC[,S 9

Inheritance - Super classes- sub classes -Protected members - constructors ir.r sub classes- thcObject class - abstlact olasscs and
nrethods- final nrcthods and classcs- Intcrf-aces-detlning aninter'lhce" implementing interface, dil}'erenoes bet*een classes and
interl-aces and extending inlerlaces - Object cloning -innsr classes. Array' Lists - Strings

TINIT III EXCEPTION HANDLING AND I/O 9

Exceptions - exception hierarchy - thro*'ing and catching exceptions - built-in exceptions, creating oln crccptions. Staok T'race
Elements. Input / Output llasios - Streams - B),te slreams and Character streams - Reading and Writing Console - Reading
and Wriling Files

TINI'I'I\/ NIT]LI'ITHREADING AND GENERIC PROGRdNINTING 8
Dif-fbrences betrvecn multi-threading and multitasking, thread life c1,cle. creating threads.sl'nchronizing threads, lnter-thread
communication. daemot.t threads. thread groups. Generic Programming - Generic classes - gcneric methods - Bounded
Types - Restrictions and Limitations

UNIT V EVENT DRIVI|N PROGR{N{N{ING 9

Graphics programming - Frame - Components - lrorking rvith 2D shapes - Using color. fonts. and images - Basics of event
handling - event handlers - adapter classes - actions - mouse events -AWT event hierarch-v - Introduction to Siving - layout
management - Srving components - Text

Fields , l-ext Areas - Buttons- Check Boxes - Radio Buttons - Lists- choices- Scrollbars - Windorvs -Menus -
Dialog Boxes.

TOTAL:45 PERIODS
OI]TCOI\{ES:
Upon completion of the course, students will be able to:

o Develop Java programs using OOP principles

o Develop .lava programs rvith the concepts inheritance and interfaces

o Build.lava applications using exceptions and I/O streams

r Develop Java applications rvith threads and generics classes

o Develop interactive .lava programs using swings

TEXT BOOKS:

1 . Herbert Schildt, 
-Java 

The cornplete refbrencell. Sth Edition, McGraw Hilt Education, 201 I .

2. Cay S. Horstmann, Gary cornell, 
-Core.[ava 

Volume -lFundamentalsll, 
gth Edition.PrenticeHall,20l3.

REFERENCES:

l. Paul Deitel. I Iarvcy Deitcl. 
-Java 

SE 8 for programrnersll. 3'd Edition, Pearson, 2015.

2. Steven I{olzncr. 
-.lar.'a 

2 Black bookll. Dreamtech press. 201 I .

3. Timothy Budd. 
-Understanding 

Ob.icct-orienled programming rvilh.lavall, Updated Edition.Pearson Education,2000.

, \.1

HAYA
.*.,.':,

k'lt$$rs'

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



ONLINE IDENTIFICATION AND DATA RECOVERY

FOR PMU USING DATA MANIPULATION ATTACK

A PROJECT REPORT

Submitted by

ACCELIA.S

CHANDHARALAKA.J

MANJULA.S

PRAVEENA.V

in partial fuffillment for the awurd of the degree

BACHELOR OF TECHNOLOGY

INFORMATION TE CHNOLOGY

IDHAYA ENGINEERING COLLEGB FOR WOMEN

CHINNASALEM

ANNA UNIVERSITY: : CHEI{NAI-600 025

Dr.

of

IN

,M.E.,Ph,B.,M.B.A.,M.lSTE.,F.lE;,
PRINCIPAL

ID}iAYA ENGG. COLLEGE FOR U1JOMEN

CHINNASALEM,6O6 201, KALLAKURICHI DT.

APRIL 2O2I

6211t7205002

6211t7205009

621117205072

621117205015

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



ANNA UNMRSITY: CHENNAI-600 025

BONAFIDE CERTIFICATE

Certified that this project report "ONLINE IDENTIFICATION AND DATA

RECOVERY FOR PMU USING DATA MANIPULATION ATTACK ''is the bonafide

work of "S.ACCELIA, J.CHANDHARALAKA, K.MANJULA,

V.PRAVEENA" who carried out the project work under my supervision.

SIGNATURE SIGNATURE

Ms. P. SUMATHI., M.E, Ms.S. JEEVA., M.E

HEAD OF THE DEPARTMENT SUPERVISOR

Professor/CSE, As sociate Profess orllT.

Idhaya Engineering College for Women Idhaya Engineering College for Women

Chinnasalem-606 201. ChinnaSalem-606 201.

EXTERNAL EXAMINER

e/'/L,-/
Dr, R. GIIRUMANI,n,t.E.,ph.D.,M.B.A.,M.tsTE.,F,!E.,

PRINCIPAL
IDHAYA ENGG. COLLEGE FCIR WOMEN

EHINNASALEM.606 201. KALLAKURICHI DT"

INTERNAL EXAMINER

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



ABSTRACT

Some of the modern smart grid infrastructures, phasor measurement

units (PMUs) for instance, are vulnerable to cyber attacks due to their

ever-increasing dependence on information and communications

technologies. In general, existing solutions to cyber attacks focus on

creating redundancy and/or enhancing security levels of sensing and

communication networks. These solutions require intensive offline

efforts and therefore are economically expensive. Further, they are

generally inefficient when dealing with dynamic attacks. This paper

proposes a novel density-based spatial clustering approach for online

detection, classification, and data recovery for data manipulation

attacks to PMU measurements. The proposed method is purely data-

driven and is applicable to simultaneous multi-measurement attacks

without requiring additional hardware in the existing infrastructure.

The proposed approach is also independent of the conventional state

estimation (SE). Comprehensive case studies demonstrate the

efTectiveness of the proposed method.
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ABSTRACT

Parking is costly and limited in almost every major city in the world. Innovative

parking systems for meeting near-term parking demand are needed. This project

proposes a novel, secure, and intelligent parking system (Smart Parking) based on

imminent to best support the urban core. These persistent parking problems could

be turned into new opportunities, brought by current trends in meeting the

globally connected continuum. This project reveals a work-in-progress to

capitalize on private land properties for parking, in order to relieve stress on

public agencies, create new sources of revenue, and enlist new entities in the

intermediary market. These intermediaries, labelled as Parking Service Providers

(or PSPs) play a broker role through advertising parking lots on a shared cloud

platform. To streamline these business collaborations and related processes,

physical parking lots are augmented with Internet connectivity allowing cloud-

provided applications to congregate these lots into alarger inventory.. From the

point of users' view, Smart Parking is a secure and intelligent parking seruice.

The parking reservation is safe and privacy preserved. The parking navigation is

convenient and efficient. The whole parking process will be a non-stop service.

From the point of management's view, Smart Parking is an intelligent parking

system. Based on the prediction, n'ew business promotion can be made, for

example, on-sale prices and new parking fees. In Smart Parking, new promotions

can be published through wireless network.
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OBJECTIVE,S:

' l o leam the basic struoture and operations ofa computer.

' 'Io learn the arithmctic and logic unit and implcmentation ol'fixed-point and floating pointarithrnetic nr.rit.

' To learn the basics o1'pipelined exeoution.

' To understand parallelism and multi-core processors.

' To understand the menrorv hierarchies. cache memories and virtual memorics.

' To leam the differenl rvays of communication with I/O devices.

TiIiI'I' I BASIC SI'RT]CTTIRE OF A CONIPTiTER SYSTE}I 9

Funclional Units - Basic Operational Concepls - Perfbrrnar.rcc - Instruclions: Language ofihc Computer - Operations,
Operands - Instruction represelilation Logical operations - decisior.r ntakin,e - MIPS Addrcssing.

TINI'T II ARITIINIETIC FOR CONTPTN'ERS 9

Addition and Subtraction - Multiplication - Division - Floating Point Representation -Floating Point Opcrations

- Subu'ord Parallelism

TINIT III PROCESSOR,\ND CONTROL TINIT 9

A Basic MIPS implementation - Building a Dalapath - Control Inrplementation Scheme - Pipclining - Pipelined
datapath and control - Handling Data Hazards & Control Hazards -Exceptions.

TINIT IV PARALLEI,ISINI 9
Parallel processing challenges - Flynn's classification - SISD. MIMD, SIMD. SPMD. and Vector Architectures -
llardrvare multithreading - Mulli-core processors and other Shared Memorl, Multiprocessors - Introduction to Graphics
Processing flnits. Clusters, Warehouse Scale Cornputers and other Message-Passing Multiprocessors.

T]NIT \T N{I,]]\IORY & I/O SYSTEI\IS 9
Memory llierarchy - memory technologics - cache memory - measuring and improving cache pcrformance -
virtual met.notl. TLB's - Acoessing I/0 Deviccs - Interrupts - Direct Memory Access - Bus structure - Bus
operation - Arbitration - Interf'ace circuits - LISB.

TOTAL: 45 PERIODS
OTITCONIES:
On Completion of the course, the students should be able to:

o Understand the basics structure ofcomputers, operations and instructions.
r Design arithmetic and logic unit.

o Understand pipelined execution and design control unit.

o Understand parallel processing architectures.

r Understand the various memory systems and I/O communication.

TEXT BOOKS:

l. David A. Patterson and John L. Hennessy, Computer Organization and Design: TheHardware/Softrvare lnterface.
Fifth Edition. Morgan Kaufinann / Elsevier, 2014.

2. Carl Hamacher, Zvonko Vranesic, Safivat Zaky and Naraig Manjikian, ComputerOrganization and

Embedded Systems, Sixth Edition, Tata McGraw Hlll,2012.

REFERENCITS:
1. William Stallings, Computer Organization and Arohiteoture - Designing lbrPerlbrmance, Eighth

Edition, Pearson Education. 20 I 0.

2. John P. lJayes, Computer Architecture and Organization. Third Edition. TataMcGrarv H lll. 2012.

John L. Hennessey and David A. Patterson. Computer Architecture - A Quantitative
Approachll, Morgan Kaufirrann / Elsevier Publishers, Fifth Edition. 2012.
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ABSTRACT

In three level graphical, text and color file security system the authentication is done by irnage

representation password. Data sharing is an important functionality in cloud storage. In this

article, we show how to securely, efficiently, and flexibly share data with others in cloud storage.

We describe new public-key cryptosystems which produce constant-size cipher texts such that

efficient delegation of decryption rights for any set of cipher texts are possible. The novelty is

that one can aggregate any set of secret keys and make them as compact as a single key, but

encompassing the power of allthe keys being aggregated. In other words, the secret key holder

can release a constant-size aggregate key for flexible choices of cipher text set in cloud storage,

but the other encrypted files outside the set remain confidential.
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OB.'E,C'I'IYES
r 'l-o lcant the lundamentals of datamodels and to represent a database slstem using ERdiagrams.

. To stud_v SQL and relational database design.

o To undcrstand the internal storage structures using diflbrent file and irderingtechniques n'hich u'ill
hclp in physical DB design.

r l-o understand the Iundamental conccpts oftransacliorr processing- concurrellcycontrol techniques and

recoverv procedures.

. To have an introductory knorvledge about the Storage and Query processingTechniques

T]NIT I RELATIONAL DATABASI'S 10

Purposc of Database S1'stem - Vieu,s of data- Data Modcls - Database Systern Architecture - Introduction to relational
databases - Relational Model - Keys - Relatior-ral Algebra - SQL fundamcntals Advanced SQL featurcs * Ernbedded

SQL Dynamic SQL

TINIT'II DATABASE, DESIGN 8

Entiq,-ltelationship rnodel - Ir-R Diagrams - E,nhanced-ER Model - [R-to-Relational Mapping - Fut.tctional
Dependencies - Non-loss Decompositicxr - First" Second. Third Normal F-orms. Dependencl'Prcsen,ation - Bol'ce/Codd
Normal Form - Multi-valucd Dependencies and FourthNonnal Fon.n .loin Dependencies and Fifth Nom-ral Fonn

T]NIT III TRANSACTIONS 9

Transaction Concepts - ACID Properties - Schedules - Serializabiliq,' - Concurrency Control - Need for Concumency -
Locking Protocols - Two Phase Locking - Deadlock - Transaction Recovery - Save Points - Isolation Levels - SQL
Facilities for Concurrency and Recovery.

UNIT I\/ IN,IPLEN{ENTATION TECHNIQT]ES
RAID - File Organization - Organization of Records in Files - lndexing and Hashing -Ordered lndices - B l tree Index
Files - Il tree Index Files - Static Hashing - Dynamic Flashing - QueryProcessing Overvieu'- Algorithms for SELECT
and JOIN operations - Query optimization usingl-Ieuristics and Cost Estimation.

9

UNIT V ADVANCED TOPICS 9

Dislributed Databases: Architecture, Data Storage. Transaction Processing - Ob.lect-based Databases: Object Database

Concepts. Object-Relational features, ODMG Object Model. ODL, OQL - XML Databases: XML Hierarchical Model. DTD,
XML Schema, XQuery - Infbrmation Retrieval: IR Concepts. Retrieval Models, Queries in lR systems.

TOTAL:,15 PERIODS

OTITCOMES:

lipon completion ofthe course, the students will be able to:

o Classil_v the modem and futuristic database applications based on size and conrplerily

. Map ER model to Relational model to perform database design effectively

. Write queries using normalization criteria and optimize qucries

r Compare and contrast various indexing strategies in different database systems

. Appraise horv advanced databases difler from traditional databases.

TEXT BOOKS:
'1 . Abraham Silberschatz, Henry F. Korth, S. Sudharshan, 

-Database 
Systern Conceptsll, SixthEdition, Tata McCraw Hill.

2011.

2. Rarnez Elmasri, Shamkant B. Navathe. 
-Fundarnentals 

of Database Systemsli. Sixth Edition,Pearson Education. 2011.

REFERENCES:
'l . C..l.Date, A.Kannan, S.Srvamynathan, -An Introduction to Database Systemsil, Eighth Edition,Pearson Education, 2006.

2. Raghu Ramakrishnan. 
-Database 

Management Systernsl. Fourth Edition. McGrarv-HillCollege Publications.
2015.

3. G.K.Gupta."Database Management Systemsll. Tata McGrau, Ilill, 201 l.
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cs8603 DISTRIBTITED SYSTEMS L't P (l

I 00 3
()B.IECTI\'ES:

. To understand thc loundations ofdistributed svslenrs.

o To learn issr.rcs related to clock Synchronization and the need lbr global state in distributodsvstcnrs.
r To lcanr distribuled mutual erclusion and deadlock detection algorithrns.

o -l'o understand the significance o1- agreement. fauh toleranoe and recoven. protocols inDistributcd Systcnts.
r To learn 1he characteristics of peer-to-peer and distributed sharcd memorv sJ,,stems.

IrN-IT I IN'|'RODI;CTION 9
Introduction: Deflnition -Relation to oonlputer svslenr components -Motivation -Relation to parallel s\slems -Mcssagc-passitlg s).slems versus shared melnorv s)stcms -Primitives for dislributed communicatiotr Srnchronous versus
asvnchrot.tous execulitttts -l)esign issues and ohallcnges. ,t model of distributed computations: A distributcd program -A
modcl of distributed executions -Models o1-communioation netu'orks -{llobal stale - Cuts -Past and luture cones of an cvent

-Modelsofprocesscommunications.Logical Time: Aliameil'orkfbrasvstemoflogical clocks-Scalartime-Veclortime -
Phl'sical clock s),nclrronization: NTP.

TINII'II N,IESSAGE, ORDERING & SNAPSTIOTS
N{essage ordering and group communication: Message ordering paradigms -Asynchronous erecution r.r,ilh sy.nchronous
communication -Sl'nchronous program order on an asynchronous s) stem -Group communication - Causal older (CO) -
Total order. Global statc and snapshot rccording algorithms: Introduclion -S),steln model and definitions -snapshot
algorithms for FIFO channels

TiNIT III DISTRIBTITED ilITITEX & DEADLOCK
Distributcd mutual exclusion algorithms: Introduction - Preliminaries * Lanrporl's algorithm - Ricart-Agrarvala
algorithm - Maekau'a's algorilhrn - Suzuki-Kasarni's broadcast algorithm.Deadlock detection in distributed s1'stems:
lntroduction - System model - Preliminaries - Models of deadlocks - Knapp's classiflcation - Algorithms for the single
resource model. the AND model and the OR model.

T-INIT IV RECO\/E,RY & CONSENST]S
Checkpointing and rollback recover): Inlroduction - Background and definitions - Issues in failure rccovery -
Checkpoint-based recor.'ery - Log-based rollback recover), - Coordinated checkpointing algorithm - Algorithm for
asynchronous checkpointing and recovery. Consensus and agrccment algorithms: Problem deflnition - Overvierv ofresults
- Agreement in a failure -fiee svstem - Agree ment in svnchronous s) stems with failures.

9

9

9

TINIT V P2P & DISTRIBTITED SHARED N,IE]\IOR\' 9

Peer-to-peer computing and overlay graphs: Introduction - Data indexing and overlays - Chord

- Content addressable netrvorks - Tapestry. Distributed shared memory: Abstraction and advanlages - Memory
consistency models -Shared memory Mutual Exclusion.

TOTAL:45 PERIODS
OTlTCON'IES:
At the end ofthis course, the students will be able to:

o Elucidate the foundations and issues oldistribr.rted systems

o Understand the various synchronization issues and global state fbr distributed systems.

o Understand the Mutual Exclusion and Deadlock detection algorithms in distributed systems

o Describe the agreement protocols and fault tolerance mechanisms in distributed systems.

o Describe the features ofpeer-to-peer and distributed shared memory systems

TEXT BOOKS:
1 . Kshemkalyani, Ajay D , and Mukesh Singhal. Distributed computing: principles, algorithms,and systems. Cambridge

University Press, 20 1 1 .

2. George Coulouris. Jean Dollimore and Tim Kindberg. 
-Distributed 

Systems Concepts an<lDesignll, Fifth Edition,
Pearson Education. 20 I 2.

REFERENCES:
1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice llall ollndia. 2007.

2. Mukesh Singhal and Niranjan G. Shivaratri. Advanced concepts in operating systems.Mccra*-Hill, Inc., 1994.

3. Tanenbautn A.S., Van Steen N4., 
-Distributed Sl,stems: Principles and Paradigmsll.Pearson Eduoation,2007

4. Liu M.L.. 
-Distributed 

Computing. Principles and Applicationsll, Pearson Education. 200:1.

5. Nancl'A Lvnch. 
-Distributed 

Algorithnrsll. Morgan Kaufhan Publishers. USA, 200"3.
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ABSTRACT

In this project, we recommended a technique called the multi-view

object racking (MVOT) system to resolve the multiple cameras monitor afl area

from different angles. Videos recorded by the cameras contain complementary

information and fusing the knowledge embedded in the videos facilitates the

development of a robust and accurate system. The set ask of cameras that have

different settings, we propose a correspondence Yolo V3 algorithm that maps each

segmented group of objects in one view to the corresponding group in another view.

We cali these corresponding groups matched blob clusters, each of which enables

knowledge to be shared between cameras. It follows that we present a two-pass

regression framework for multi-view objects.
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cs8602 CON{PILER DESIGN

OBJECTIVES:

r 'l-o learn the various phases ofcornpiler.
o To leam thc various parsing techniques.

o To understand intennediate code generation and run-time enrironment.
r To leam to implemenl front-end of the compiler.

o To learn to irnplement oodc generator.

T]NII.I INTRODTICTIOI\. I.O COT{PILERS 9

Structure of a compiler - Lexical Analvsis - Role of Lexical Analvzcr - Input Buffering - Specification of l-okens -
Recognition of Tokens-Lex- Finite Automata-Regular Expressionsto Automata-Minimizing DFA.

UNIT II SYNTAX ANAI,YSIS t2

Role of Parser - Cirammars - Error Handling - Context-fiee grammars - Writing a grammar -Top Dou'n Parsing - General
Strategies Rccursive l)escent Parser Predictive Parser-I-I-(l) Parser-Shilt Reduce Parser-I-R Parser-LR (0)ltem Constructior.r
o1- SLR Parsing Table - Introduction to LA[.-R. Parser - Error Ilandling and Recoverf in S1'n1ax Analyzer-YACC.

TINIT III INTERN,IEDIATE CODE GENERATION

Syntax Directed Definitions. Evaluation Orders for Smtax Directed Definitions. lntermediate Languages: Syntax Tree, Three
Address Code. Types and Declarations. Translation ol-Expressions, T1,pe Checking.

T]NIT IY RI]N-TI]\'IE, ENVIRONN{ENT AND CODE GENERdTION 8

Storage Organization. Stack Allocation Space, Access to Non-local Dala on the Stack, I leapManagement - Issues in Code Generation
- Design of a simple Code Cenerator.

T]NIT V CODE OPTIN{IZATION 8

Principal Sources of Optimization - Peep-hole optimization - DAG- Optimization of Basic Blocks-Global Data Flow Analysis -
Efficient Data Flow Algorithm.

Iotal: 45 Periods
TEXT BOOK:

1 Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jefliey D. Ullman, Compilers: Principles,Techniques and Toolsll, Second
Edition, Pearson Education, 2009.

REFERENCES

1. Randy Allen, Ken Kennedy. Optimizing Compilers for Modem Architectures: ADependence based

Approach, Morgan Kaulinann Publishers, 2002.

2. Steven S. Muchnick. Advanced Compiler Design and lmplementationll, Morgan KaufmannPublishers - Elsevier Science,

India, lndian Reprint 2003.

3. Keith D Cooper and Linda Torczon, Engineering a Compilerll, Morgan KaufmannPublishers Elsevier Science, 2004.

4. V. Raghavan, Principles of Compiler Designll, Tata McGraw Hill Education Publishers,20l0.

5. Allen I. Holub, Compiler Design in Cll, Prentice-Hall Softu,are Series, 1993.
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cs84sl DESIGN AND ANALYSIS OF ALGORITHN{S LTP(-'

30 0 3

OB.IEC]TIYES:

o To understand and appll'1he algorithm analysis techniques.

o l-o criticall\,analyze the efficiency olalternatir'e algorithmic solutions lbr the same problcm

o l o understand difl-erenl algorithrn design techniques.

o 'lo understand the lirnitations olAlgorithmic porver.

TiNIT I INTRODTiCTION 9
Nolion o1'an Algorithm - Fundamcntals of Algorithmic Problem Solving - lmportant Problem T1,pes

- Fundamenlals of the Anallsis of Algorithmic Efliciencl' -Asvrnptotic Notations and their properlies. Anallsis
Framervork- Enrpirical anallsis - Mathematical anallsis fbr Ilecursir,e andNon-recursir,e algorithms - Visr-ralizution

UNIT II BRUTE FORCE AND DIYIDE-,\ND-CONQITIiR 9
Brute Force - Conrputing a'- String Matching - Closcst-Pair and Convex-Hull Problems - Erhaustivc Scarch - 'l-ravelling

Salesrnan Problem - Knapsack Probleni - Assignnrcnt problem.
Divide and Conquer Metl-rodology - Binarl Search - Merge sorl - Quick sofi - Heap Sorl -Multiplication oll,argc
lntegers - Closest-Pair and Convex - Hull Problems.

trNIT III DYNANIIC pROCR,\NIN|ING AND GREEDY TECHNTQUE 9
Dl,namic programming - Principle of optimalitl' - Coin changing problein, Computing a lJinomial Coefficient - Irloyd's
algorithnr - Multi stage graph - Optirnal Binarl Search Trces - Knapsack Problem and Mcmory functions. (ireed1,

Technique - Container loading problem - Plim's algorithm and Kruskal's Algorithrn - 0/1 Knapsack problem, Optimal
Merge patlern - Ilullman l.rees.

IINIT IV ITERATIVE IJ\IPROVENIENT 9

1-he Simplex Method - The Maximum-l'lorv Problem - Marimum Matching in Bipartite Graphs. Stable n'rarriage l,roblem.

TINIT V COPING WITH THE I-I}'IITATIONS OF ALGORITHNI POWER
Lou'er - Bound Arguments - P- NP NP- Complete and NP Hard Problems. Backtracking - n-Queen problem - Hanriltonian
Circuit Problem - Subset Sum Problem. Branch and Bound - LIFO Searchand FIFO search - Assignment problem -
Knapsack Problcrn - Travelling Salesman Problem - Approximation Algorithms fbr NP-l-Iard Problems - Travelling
Salesman problem - Knapsack problem.

TOTAL:45 PERIODS

Ot]TCON{ES:
At the end ofthe course, the students should be atrle to:

. Dcsign algorithms for various computing problems.

. Analyze the time and space cornplexity of algorithms.

o Criticall-v analyze the diflerent algorithm design techniques fbr a given problem.

o Modit existing algorithms to improve elficiency.

TEXT BOOKS:
1. Anany Levitin, 

-Introduction 
to the Design and Analysis of Algorithmsll. Third Edition,PearsonEducation,20l2.

2. Ellis Horo'witz, Sartaj Sahni and Sanguthevar Rajasekaran, Computer Algorithms/ C++. SecondEdition, Universities Press.
2007.

REFERENCES:
l. Thomas H.Cormen, Charles E.Leiserson. Ronald L. Rivest and Clifford Stein, 

-IntroductiontoAlgorithmsll,ThirdEdition, Pl{i Leaming Private Limited" 20 12.

2. Alfrcd V. Aho, Jolm E. Hopcroli and .Teffrey D. Ullman, -Data Structures and Algorithrnsll,Pcarson Education.
Reprint 2006.

3. Harsh Bhasin. 
-Algorithrns 

Design and Analysisll, Oxlbrd university press. 2016.

4. S. Sridhar, 
-Design 

and Analysis of Algorithmsll, Oxfbrd university press.2014.

5. http://nptel.ac.inl
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ABSTRACT

In India we have N number of borewells which are left uncovered due to

scarcity of water. Now the uncovered borewell turned as pitfalls for innocent

life who playing near the borewell. As the diameter of the borewell is quite

narrow (4.5-6inches) for adult and light goes dark inside it so rescue of the

children from the borewell is a challenging task in those situations. In our

project we install a sensor in the borewell which detect the falling of children

and transmit the message to rescue team and nearby hospital which reduce the

delaytime. And also, we proposed a robotic arm which lift the children safely.

The arms are provided ultra-sonic camera which capture and record the status of

the children and oxygen cylinder are also provided with it. The arm has human

sensitivity and flexibility to lift the children. We use infrared rays to find

posture of the children in the dark borewell. we proposed a robot which is used

to secure the children during at the time of heavy rain. Atthe time of heavy rain,

the robot covers the top of the borewell tightly which prevent the flow of water

into it. This entire process is controlled by the pic microcontroller. This all the

process is monitored at outside of the borewell by a technician.
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cs8s01 I'HI.]OII\' OF CO\I PTIT,\'I ION I,TPC3
001

OB.IEC'I'I\IES:

e -[o 
undcrstand the language hierarchv

' 1 o collstruct autolnata lor any gil'en pattern alid find its cquivalenl regularexpressiols
r To dcsign a context free grammar fbr any given Ianguage
o 'l'o undcrstand Turing maohines and thcir capabilitl,
o To understand undecidable problems and Np class problenrs

T]NI'I-I ATITOIIATA FTINDA\,IEN1"{LS
L'rtroduction 1o fbn-r-ral proof -Additional'lbrms of Proof - Inductive Proofs -Finire Aulomata- Delerr:ri,istioFinitc
Automata - Non-deterministic I-inite Automata- Finitc Automata rvith EpsilonT'ransitions

T]NIT II REGT]I,AR EXPRESSIONS AND I,ANGUAGIiS
Regular rxpressions - FA and Regular Expressions - Proving Languages not to []e regular - Closure properties ofRegular
Languagcs - Equivalence and Minimization of Automata.

TiNI'I'III CON'TEXTFREI'GRAX,II\,IARANDLANGUAGES
CFG - Parse Trees - Amhiguity in crammars and Languages - Dcfinition of the Pushdou,n Automata - Languages of'a
Pushdou'n Automata - Equivalence of Pushdown Automata and CFG, Deterrr-rinistic pushdorvn Automata.

TOTAL:4SPERIODS

9

9

9

T]NIT I\T PROPI'RTIES OF CONTEXT FREE LANGI]AGES 9Nonnal Forms for cFG - Pumping I-emma for cFL - closure Properties of cFL - Turing Machines - programming 'rechniques
fbr TM.

tiNIT V T]NDECIDABILII'Y g
Non Recursive Enumerable (RE) Language - Undecidable Problem rvith RE - Undecidable problems about I.M - post.s
Correspondence Problem. The Class p and Np.

OUTCONIES:
Upon completion of the course, the students will be ablc to:

. Conslruct automata, regular expression for any pattern.

. Write Context free grammar fbr any construct.
o Design Turing machines for any language.
. Propose computation solutions using Turing machines.
o Derive w,hether a problem is decidable or not.

TEXT BOOK:
1. J.E.Ilopcroft, R.Motw,ani and J.D

Pearson Education, 2003.

REFERENCES:

1. H R.Lewis and C.lI.Papadimitriou, 
-Elements of the theory of Computationll, Second Edition,pHI" 2003

2. l.Martin. 
-lntroduction 

to Languages and tlie Theory of Computationll. Third Edilion. TMH, 2003.
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ABSTRACT

An infrastructure build in the cloud computing with enabling access of

CloudSim environment which is reliable to strength of commercial and non-

commercial IT development communities of robust reputation management mechanism

in the federated cloud.This project is mainly focuses IAAS paradigm of cloud

computing environment with computational datacenter for resources which is access in

the Virtual Machine in the form of cloudlets This datacenter forms the resources with

computational cost to the virtual network for low trust on the temporary resources with

their computational resources protects the users to reduce the cost, computational

resources are shared, i.e., there exists multi-tenancy. As the communication channels

and other computational resources are shared, it creates security and privacy issues. A

user may not identifi a trustworthy cotenant as the users are anonymous. The user

depends on the Cloud Provider (CP) to assign trustworthy co-ten hunting. But, it is in

the CP's interest that it gets maximum utilization of its resources. Hence, it allows

maximum co-tenancy irrespective of the behaviours of users.In this project, we propose

a Brownout self-adaptive paradigm (SAP) users and assign resources in such a way that

they do not share resources. We show the comectness and the efficiency ofthe proposed

reputation management system using analytical and experimental analysis.

Dr. U.MANI, pt.E",Ph.D.,M,B.A.,M.lsT E.,F,lE;,
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cs8s92 OB,IF],C]' ORIF],NTED ANAI,YSIS AND DIi]SIGN L1'PC
3 003

OBJE(]TI\'ES:
r To understand the lundanrentals o1-ob.ject modeling

o 'fo undersland and dilltrentiate Unified Process from other approaches.

o To design n'ith static LIML diagrams.

r To dcsign rvith the I.IML dynamic and implementation diagrams.

o l-o improve the softu,are design n'ith dcsign pattcms.

. To test the softrvare aglinst its requirenrents specilication

I]NIT I T]NIFIED PROCESS AND TISE, CASI' DIAGRA\{S
Inlroductior.rtoOOAD*'ithOOBasics-UnifledProcess-UMLdiagrams-LJseflase Casestudy'

- the Next Gcn POS sl stern. Inception -Usc case Modelling - Relating Use cases -include. extend and
generalizatior.r - Whcn to use Use-cases

T]NI'T II STATIC T]N,IL DIAGRANIS 9

Class Diagram- Elaboration - Domain Model - Finding conceptual classes and description classes - Asso.-iations -
Attributes - Domain model refinement - Finding conceptual class llierarchies - Aggregation and Cornposition -

Relationship betrveen sequcnoe diagraurs and use cases -When to use Class Diagrams

T]NI]'III D\'NA},IIC AND IIIPLENIENTATION T]NIL DIAGRANIS 9

Dynamic Diagrams - IJML interaction diagrams - S1'stem sequence diagram - Collaboration diagram - When to use

Communication Diagrams - State machine diagram and Modclling *When to use State Diagrams - Activity diagram - When to
use activitl' diagrams

Implementation Diagrams - tlML package diagrarn - When to use paokage diagrams - Component and Deployrnent
Diagrams - When to use Component and Deployment diagrams

T]NIT Iv DESIGN PATTI,RNS 9

GRASP: Dcsigning ob-jects u,ith responsibilities - Creator - Information expefi - Low Coupling -High Cohesion -
Controller

DesignPatterns-creational-factorymethod-structural-Bridge*Adapter-behavioural-Stratcgy-obser\"er-
Applying GoF design patterns - Mapping design to code

T]NI'T V TESTING 9

Object Oriented Methodologies - Software Quality Assurance - Impact of ob.iect orientation on 1'esting - Develop Test
Cases and Test Plans

TOTAL:45 PERIODS

OTITCON{ES:

At the end ofthe course, the students will be able to:

r Express softr'vare design rvith IJML diagrams

o Design software applications using OO concepts.

r Identify various scenarios based on software requirements

r Transform UML based software design into pattem based design using design patterns

r Understand the various testing methodologies for OO softrvare

TEXT BOOKS:
1 . Craig Larman. 

-Applying 
LIML and Patterns: An Introduction to Object-Oriented Analysis andDesign and Iterative

Developmentll. Third Edition, Pearson Education. 2005.

2. Ali Bahrami - Object Oriented Systcms Development - McGraw Hill International Edition - 1999

REFERENCES:
1. Erich Gamnra. a n d Richard Helm, Ralph Johnson,.Tohn Vlissides, 

-Design 
pattems: Elementsof Reusable Object-Oricnted

Softs,arel. Addison-Wesle1,, I 99-5.

2. Martin Fonler, -Ll\4I- Distilled: A Brief Guide to the Standard Ob.ject Modeling Languagell.l'hird edition. Addison Wesle1,, 2003
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ABSTRACT

In this projecf, we recomrnended a technique called the multi-view

object tracking {MVOT) system to resolve the multiple cameras monitor an area

from different angles. Videos recorded by the cameras contain complementary

inf:armation and fusing the knowledge embedded in the videos facilitates the

deveiopment of a robust arrd accurate system. Those task of caflleras tirat have

different settings, we propose a correspondence Yolo V3 algorithpr that maps each

segmented group of o:bjects in one view to the corresponding group in another

view- We call these Gorresponding groups matched blob clusters, each of which

enables knowledge to be shared between cameras. It follows that we present a

fwo - pass regression framework for m,Iti-view objects.

(l*rf,
Dr. R.GU(UMANf rM.E.,ph.D.,M.B.A.,M.l$rE.,F.tE+

PRINCIPAL
IDHAYA ENGG. COLLEGE FOR WOMEN

CHINNASALEM-606 20{. KAtt ar{!lRtcFil DT"

111



cs86sr INTERNET PROGRA]VTN{ING

OBJI'C'I'I\'ES:
r To understand dill'ercnt Intcrnct'l echuologies.

e 'l'o lcanr jirva-spccific rreb sen ices architecturc

TiNIT I \YEBSITE B,{,SICS, II'I'i\II, 5, CSS 3, \\'EB 2.0 9

Web Essentials: Cllients. Servers zurd Corrmunication The Internel Basic Internet protocols - World rvide rreb -
ll1-TP Request Message - HTTP Responsc Mcssage - WebCllients - Web Serlers * III'Ml-5 - Tables - Lists -
Image - HTML5 control elements -Semantic clcments - Drag and Drop - Audio - Vidco controls - CSS3 - lnlinc.
enrbedded and crternal stvlc sheets - Rule cascading Inherilancc l]ackgrounds - Border Images -Colors -
Shadorvs - Text - Translbrmalions - 

-ll'ansitions 
- Animations.

TINIT II CLIE\'T SIDE PROGRANI\'IING 9

Java Scripl: An inlroduction to JavaScript-JavaScript DOM Model-Date and Ob-jects.- Regular Expressions- E,rception
Ilandling-Validation-Built-in objects-F,r"cnt ilandling- DHTML ri,ith.lavaScript-.lSON introduction - Syntar -
Function Files - I{ttp Rcqucst -SQL.

TINIT III SER\/ER SIDE PROGRAN,IN,IING 9

Servlets: Java Servlet Architecture- Sen,let [-ifb Cycle- Fonn GET and POST actions- Scssion Handling- l-lnderstanding
Cookies- Installing and Configuring Apache'l-omcat Web Server- DATABASE CONNECTIVITY: .IDBC perspectires.
J[)[3C program example - .lSP: IJnderstanding Java Server Pages-JSP Standard Tag Library (.lSTl)-Crealing HTML fbrms
by embedding JSP codc.

trNIT IV PHP and XN,IL 9

An introduction to PHP: Pl{P- Using PHP- Variablcs- Program control- Built-in functions-Form Validation- Regular
Expressions - File handling - Cookies - Connecting 10 Databasc.

XML: Basic XML- Documcnt Type Deflnition- XML Schema DOM and Presenting XML. XMlParsers and Validation, XSL
and XSLT Transformation. Nets Feed (RSS and ATOM).

9

tin-IT V INI'RODUCTION TO AJAX and \\'EB SERVICES
A.IAX: Ajax Client Sen'er Arohitccture-XMl Http Request Object-Call Back Methods: Web Sen,ices: Introduction- .lava
web services Basics - Creating. Publishing, Testing and Describing a Web services (WSDl)-Consuming a rveb servioe"
Database Driven u,eb service from an application -SOAP.

TOTAL 45 PERIODS

OTITCO]!IES:

At the end ofthe coursc, the students should be able to:

. Construct a basic website using HTML and Cascading Style Sheets.

o Build dynamio u'eb page u'ith validation using.lava Script objects and by applyingdifferent event handling
mechanisms.

r Develop server side programs using Servlets and JSP.

. Construct simple rveb pages in PHP and to represent data in XML format.

. Use A.IAX and web services to develop interactive neb applications

TEXT BOOK:
1. Deitel and Dcitel and Nieto. -lntemet and World Wide Web - Horv to Programll,PrenticeHall,5thEdition"

20tt.

REFERENCES:
l. Steph"n Wynkoop and John Burke 

-Running 
a Perfect Websitell, QUE,2ndEdition,i999.

2. Chris Bates, Web Programming - Building Intranet Applications. 3rd Edition. Wiley
Publications, 2004.

3. Jefliey C and.Iackson, 
-Wcb'l'echnologies 

A Computer Science Perspectivell.Pearson Education, 2011

4. Gopalan N.P. and Akilandeswari .L, -Web Te chnologyl, Prentice Hall of lndia. 201 I -

5. UttamK.Roy, 
-Web 

Technologiesll- Oxlord University Press, 201 I .
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ABSTRACT

The contamination of water has become a common problem globally.

The conventional method of monitoring involves manual collecting water sample

from different locations and tested in the laboratory using the rigorous skills. Such

approaches are time consuming and are no longer to be considered to be efficient.

Moreover, the current methodologies include analyzingvarious kinds ofphysical and

chemical parameters. The old method of quality detection and communication is time

consuming, low precision and costly. Therefore, there is a need for continuous

monitoring of water quality system in real time. By focusing on the above issues, low

cost monitoring system to monitor water in real time using IoT is proposed. In this

system quality parameters are measured using different sensors such as pH, turbidity,

temperature and communicating data onto a platform of microcontroller system and

GPRS are used. The curent developments in the field of sensor networks are critical

for environmental applications. Internet of Things allows connections among various

device with the ability to exchange and gather data. IoT also extends its capability to

environmental issues in addition to automation industry by using industry by 4.0. As

water is one of the basic needs of human survival, it is required to incorporate some

mechanism to monitor water quality time to time. Around 40o/o of death are caused

due to contaminated water in the world. Hence, there is a necessity to ensure supply

ofpurified drinking Water Quality Monitoring(WQM) is a cost-effective and efficient

system designed to monitor drinking water quality which makes use of Internet of

Things(IoT) technology. In this project, the proposed system consists of sensors to

measure parameters such as pH value and contamination level by colour sensor. And

also, the Microcontroller Unit(MCU) interfaced with these sensors and further

processing is performed and send it to nodemcu. The obtained data is sent to the cloud

by IoT based bylink application to monitor the quality of water.
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cs8493 OPER.l.TING SYS'[I' ]\IS l.r'P(l

1003
OBJECTIVES:

. To understand the basic concepts and functions o1'operating svstems.

o To understand Proccsses and Thrcads

r -l-o 
anal),ze Scheduling algorithms.

o To undcrstand the concept ofDeadlocks.

. To analyzs various memor-v managelnent schemes.

r To undcrstand l/O management and File s),stems.

o To be familiar rvith the basics of i-inux s\stelrl and N4obilc OS like iOS and Android.

T]NIT I OPERAI'I\G S}'S'TE]\I OVI'RYIIi\\' 7

Computer $1rs{sm Qlren,ierv-Basic Elcments. Instruction Execution. lnterupts. Memory l{icrarohy. Cachc Memory. Direct
Memor-v Access" Multiprocessor and Multicore Organization. Operating s)'stem overvie\\.objectives and lunctions. Evolution ol
Operating System.- Computer S.vstem Organization Operaling S),stenl Structure and Operations- System Calls. System
Programs. OS Generation and System Boot.
TINIT II PROCESS T,I.4.NAGI]]\,IENT II
Processes - Process Concept. Process Scheduling" Operations on Processes. Inter-process Communication; CI'U Scheduling -

Scheduling criteria, Scheduling algorithms. Multiple-processor scheduling. Real timc sche duling. Threads- Overvieu,.
Multithreading models,'fhreading issucs: Process Syrchronization - The critical-section problem. Synchronization hard,'vare.

Mutex locks, Semaphores, Classic problems of synchronization. Critical regions, Monitors: Deadlock - System model, Deadlock
characterization, Methods 'lbr handling deadlocks. Deadlock prevcntion, Deadlock avoidance. Deadlock detection, Recovcry
from deadlock.
T]NIT III STORAGE N'IANAGE]\IENT 9
Main Memory - Background, Srvapping, Contiguous Memory Allocation, Paging, Segmentation. Segmentation with paging. 32
and 64 bit architecture Examples; Virtual Memory - Background, I)emand Paging. Page Replacement, Allocation.
Thrashing; Allocating Kernel Memor1,, OS Examples.
T]NIT IV FILE SYSTENIS AND I/O SYSTEMS 9
Mass Storage system - Oven'ieu, of Mass Storage Struoture, Disk Structure. Disk Scheduling and Management. swap space

management; File-Systcm Interface - File concept. Access methods. Directory Structure, Directory organization, File system
mounting, File Sharing and Protection; File S-vstem lmplementation- File System Structure. Directory implementation,
Allocation Methods. Free Space Management. Efliciency and Performance. Recovery; I/O Systems - I/O Hardware.
Application l/O interface, Kernsl I/O subsystem, Streams, Performance.

TINIT Y C,{SE STTIDY 9

Linux System - Design Principles, Kemel Modules, Process Management. Scheduling, Memory Management, Input-Output
Management, File System, lnter-process Communication; Mobile OS - iOS and Android - Architecture and SDK
Framework. Media Layer, Services Layer, Core OSLayer, File System.

TOTAL: 45 PERIODS

OT]TCO['IES:
At the end ofthe course, the students should be able to:

r Analyze various scheduling algorithms.

o Understand deadlock. prevention and avoidance algorithms.

r Compare and contrast various memory management schemes.

r Understand the functionality of file systems.

o Perform administrative tasks on Linux Servers.

r Compare iOS and Android Operating Systems.

TEXT BOOK :

l. Abraham Silberschatz. Peter Baer Galvin and Greg Gagne, 
-Operating 

System Conceptsli,gth Edition. John Wiley and
Sons Inc., 2012.

REFERENCES:
'1 . Ramaz Elmasri, A. Gil Carrick, David Levine. 

-Operating 
Systems - A Spiral Approachl,Tata McGrarv Hill

Edition. 20.10.

2. Achyut S.Godbole. Atul Kahate. 
-Operating 

Systemsll, McGrarv Hill Education, 201 6.

3. Andrew S. Tarenbaum, 
-Modern 

Operating Systemsll, Seoond Edition. PearsonEducation, 2004.

4. Gary Nutt, 
-Operating 

Systemsll, Third Edition. Pearson Education. 2004.

5. Harvev M. Deitel, 
-Operating 

Systemsll, Third Edition. Pearson Education. 2004.

6. Daniel P Bovet and Marco Cesati. 
-IJnderstanding 

the Linux kernelll. 3rd cdition. O'Re illy.2005

7. Neil Smyth. 
-iPhone 

iOS 4 Development Essentials - Xcodel. Fourth Edition. Pay'load media.201 I .
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cs8601 NIOBILE CO]\IPT]TING I-TPC

J()OJ
OB.IECTI\/ES:

o 'l'o understand thc basic concopts o1'nrobilc contnutiug.

o To leant the basies ol niobrle telccornniunication systcnt

r To be familiar r.r,ith the netnork layer protocols and Ad-[ loc networks.

o To know the basis ol-transpofi and application la),er protocols.
o To gain klowlcdge about difflrent mobile platforms and application development.

TIh.IT I INTRODTICTION 9
lnlroducticttr to Mobile Corrputing - Applications of Mobile Conrputing- Generations of Mobile Communication
'fcchnologies- Multiplcxing - Spread speclnrm -MAC Prorocols SDMA- TDMA- FDMA- CDMA

T]h.IT II NIOBII,E.I.ELECO]\INIT]NICATION S\.STE]\I 9
Introductiott to Ccllular S)'stems - CSM * Services & Architeclure - Protocols - ConnectionE,stablishment- Frequenc_r'
Allocation - Routing - Mobiliq, Managenrent- Securiq,- GPRS-UMTS - Architecture - Handor,.er - Securitl

TINIT III N{OBII,E NETWORK LAYER 9
Mobile IP - DHCP - AdHoc- Proactive protocol-DSDV. Reaclive Routing Prolocols - DSR.AODV , Ilybrid routing
-ZRP, Multicast Routit.rg- ODMRP, Vehicular Ad Hoc netu,orks( VANET) -MANET Vs VANET - Security.

Un'I'l'M'{OBILE TRANSPORT AND APPLICATION LAYER 9
Mobile TCIP- wAP - Architecture - wDP - wrLS - wrP -wsp - wAE - wl'A Architeoture- wML

TINIT \' N,IOBILE PLATTIORN{S AND APPI-ICATIONS g

Mobile Device Operating S1's1ems - Special Constraints & Requiren.rents - Commercial Mobile Operating Systcms -
Softrvarc Development Kit: iOS, Android, BlackBerry,, Windo*'s Phone - MCommerce - Stnrcture - Pros & Cons -Mobile Pa)'ment S)stem - Securitv
]ssues

TO'I'AL 45 PERIODS
OI.]TCOMES:

At thc cnd of the course, the students should be able to:
r Explain the basics olmobile telecommunication systems

. Illustrate the generations of telecommunication systems in nircless netnorks
r Determine the functionality of MAC, netrvork layer and Identili a routing protocol for agiven Ad hoc network
o Explain the functionality ofTransport and Application layers
r Develop a mobile application using android/blackberr_v/ios/Windows SDK

TEXT BOOKS:

l. Jochen Schiller, 
-Mobile Cornmunicationsll. PHI, Second Edition, 2003.

2. Prasant Kumar Pattnaik. Rajib Mall, 
-Fundamentals 

of Mobile Computingll. PHllearning Pvt.Ltd, Nerv Delhi -2012

REFERENCIiS

Dharma Prakash Agarval, Qing and An Zeng, "lntroduction to Wireless and Mobilesystems",Thomson Asia Pvt Ltd,
2005.
Uwe Hansmann, Lothar Merk. Martin S. Nicklons and Thomas Stober, 

-Principles 
of

Mobile Computingll, Springer, 2003.

William.C.Y.Lee,-Mobile Cellular Telecommunications-Analog and Digital S-vstemsll,Second Edition.TataMcGraw
Hill Edition ,2006.
C.K.Toh, 

-AdHoc Mobile Wireless Netu,orksll, First Edition, Pearson Education, 2002_

Android Developers : http://developer.android.con/index.html

Apple Developer : https://developer.apple.com/

Windou,s Phone DevCenter : httrr://dcveloper.rvindorvsphone.r:om

2.

3.

1.

5.

6.

7.

t{ BlackBerry Developer : http://developer.blackberry.qom ,r'
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CS8791 CLOUD COMPUTING  L T P C 

 3 0 0 3 

OBJECTIVES: 

 To understand the concept of cloud computing. 

 To appreciate the evolution of cloud from the existing technologies. 

 To have knowledge on the various issues in cloud computing. 

 To be familiar with the lead players in cloud. 

 To appreciate the emergence of cloud as the next generation computing paradigm. 

 

UNIT I INTRODUCTION 9 

Introduction to Cloud Computing – Definition of Cloud – Evolution of Cloud Computing – Underlying Principles of 

Parallel and Distributed Computing – Cloud Characteristics – Elasticity in Cloud – On-demand Provisioning. 

UNIT II CLOUD ENABLING TECHNOLOGIES 10 

Service Oriented Architecture – REST and Systems of Systems – Web Services – Publish- Subscribe Model – Basics of 

Virtualization – Types of Virtualization – Implementation Levels of Virtualization – Virtualization Structures – Tools and 

Mechanisms – Virtualization of CPU – Memory – I/O Devices –Virtualization Support and Disaster Recovery. 

UNIT III CLOUD ARCHITECTURE, SERVICES AND STORAGE 8 

Layered Cloud Architecture Design – NIST Cloud Computing Reference Architecture – Public, Private and Hybrid Clouds - 

laaS – PaaS – SaaS – Architectural Design Challenges – Cloud Storage – Storage-as-a-Service – Advantages of Cloud Storage 

– Cloud Storage Providers – S3. 

UNIT IV RESOURCE MANAGEMENT AND SECURITY IN CLOUD 10 

Inter Cloud Resource Management – Resource Provisioning and Resource Provisioning Methods 

– Global Exchange of Cloud Resources – Security Overview – Cloud Security Challenges – Software-as-a-Service Security – 

Security Governance – Virtual Machine Security – IAM – Security Standards. 

UNIT V CLOUD TECHNOLOGIES AND ADVANCEMENTS 8 

Hadoop – MapReduce – Virtual Box -- Google App Engine – Programming Environment for Google App Engine –– Open 

Stack – Federation in the Cloud – Four Levels of Federation – Federated Services and Applications – Future of Federation. 

 

TOTAL: 45 PERIODS 

OUTCOMES: 

On Completion of the course, the students should be able to: 

 Articulate the main concepts, key technologies, strengths and limitations of cloud computing. 

 Learn the key and enabling technologies that help in the development of cloud. 

 Develop the ability to understand and use the architecture of compute and storage cloud, service and delivery models. 

 Explain the core issues of cloud computing such as resource management and security. 

 Be able to install and use current cloud technologies. 

 Evaluate and choose the appropriate technologies, algorithms and approaches for implementation and use of cloud. 

 

TEXT BOOKS: 

1. Kai Hwang, Geoffrey C. Fox, Jack G. Dongarra, "Distributed and Cloud Computing, From Parallel Processing to the 

Internet of Things", Morgan Kaufmann Publishers, 2012. 

2. Rittinghouse, John W., and James F. Ransome, ―Cloud Computing: Implementation, Management and Security‖, CRC Press, 

2017. 

 

REFERENCES: 

1. Rajkumar Buyya, Christian Vecchiola, S. ThamaraiSelvi, ―Mastering Cloud Computing‖, Tata Mcgraw Hill, 2013. 

2. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing - A Practical Approach‖, Tata Mcgraw Hill, 2009. 

3. George Reese, "Cloud Application Architectures: Building Applications and Infrastructure in the Cloud: Transactional Systems for 

EC2 and Beyond (Theory in Practice)‖, O'Reilly, 2009 
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ABSTRACT

An infrastructure build in the cloud computing with enabling

access of CloudSim environment which is reliable to strength of
commercial and non- commercial IT development communities of
robust reputation management mechanism in the federated cloud.

This project is mainly focuses IAAS paradigm of cloud computing

environment with computational datacenter for resources which is
access in the Virtual Machine in the form of cloudlets. This datacenter

forms the resources with computational cost to the virtual network for
low trust on the temporary resources with their computational

resources protects the users to reduce the cost, computational

resources are shared, i.e., there exists multi-tenancy. As the

communication channels and other computational resources are

shared, it creates security and privacy issues. A user may not identify a

trustworthy cotenant as the users are anonymous. The user depends on

the Cloud Provider (CP) to assign trustworthy co-ten hunting. But, it is
in the CP's interest that it gets maximum utilization of its resources.

Hence, it allows maximum co-tenancy irrespective of the behaviours

of users. In this project, we propose a Brownoutself-adaptive paradigm

(SAP) and Throttled Load Balancing Algorithm ie., hybrid Self-

Adaptive Brownout (SAB) and Throttled Load Balancing (TLB)

approach will be used to optimize resource allocation taking multiple
parameters into consideration.
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CS8079 HUMAN COMPUTER INTERACTION  L T P C 

 3 0  0 3 

OBJECTIVES: 

 To learn the foundations of Human Computer Interaction. 

 To become familiar with the design technologies for individuals and persons with disabilities. 

 To be aware of mobile HCI. 

 To learn the guidelines for user interface. 

UNIT I FOUNDATIONS OF HCI 9 

The Human: I/O channels – Memory – Reasoning and problem solving; The Computer: Devices 

– Memory – processing and networks; Interaction: Models – frameworks – Ergonomics – styles – elements – interactivity- 

Paradigms. - Case Studies 

UNIT II DESIGN & SOFTWARE PROCESS 9 

Interactive Design: Basics – process – scenarios – navigation – screen design – Iteration and prototyping. HCI in software 

process: Software life cycle – usability engineering – Prototyping in practice – design rationale. Design rules: principles, 

standards, guidelines, rules. Evaluation Techniques – Universal Design 

UNIT III MODELS AND THEORIES 9 

HCI Models: Cognitive models: Socio-Organizational issues and stakeholder requirements – Communication and collaboration 

models-Hypertext, Multimedia and WWW. 

UNIT IV MOBILE HCI 9 

Mobile Ecosystem: Platforms, Application frameworks- Types of Mobile Applications: Widgets, Applications, Games- Mobile 

Information Architecture, Mobile 2.0, Mobile Design: Elements of Mobile Design, Tools. - Case Studies 

UNIT V WEB INTERFACE DESIGN 9 

Designing Web Interfaces – Drag & Drop, Direct Selection, Contextual Tools, Overlays, Inlays and Virtual Pages, Process Flow 

- Case Studies 

TOTAL :45 PERIODS 

OUTCOMES: 

Upon completion of the course, the students should be able to: 

 Design effective dialog for HCI 

 Design effective HCI for individuals and persons with disabilities. 

 Assess the importance of user feedback. 

 Explain the HCI implications for designing multimedia/ ecommerce/ e-learning Web sites. 

 Develop meaningful user interface. 

TEXT BOOKS: 

1. Alan Dix, Janet Finlay, Gregory Abowd, Russell Beale, ―Human Computer Interaction‖, 3rd Edition, Pearson Education, 

2004 (UNIT I, II & III) 

2. Brian Fling, ―Mobile Design and Development‖, First Edition, O„Reilly Media Inc., 2009 (UNIT – IV) 

3. Bill Scott and Theresa Neil, ―Designing Web Interfaces‖, First Edition, O„Reilly, 2009. (UNIT-V) 

 

REFERENCES 

1. H.S. Kalsi, „Electronic Instrumentation‟, McGraw Hill, III Edition 2010. 

2. D.V.S. Murthy, „Transducers and Instrumentation‟, Prentice Hall of India Pvt Ltd, 2015. 

3. David Bell, „ Electronic Instrumentation & Measurements‟, Oxford University Press,2013. 

4. Martin Reissland, „Electrical Measurements‟, New Age International (P) Ltd., Delhi, 2001. 

5. Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hall of India, 2003. 
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ABSTRACT

The acceleration of the population aging process is a serious social problem

facing our country at present. As a special vulnerable group, the health of the

elderly has received widespread social attention. Diabetes, high blood pressure,

and other cardiovascular diseases are the biggest threat to the health of the

elderly, to be monitored and cared. Many of the elder people are alone due to

their son or daughter goes to office or went abroad. In this case Nurse to be

appointed for elder persons to monitor their Physiological pararneters and give

medicines according to them. Due to invention of embedded system, sensor

technology and IoT we can go for automatic caring system. In view of the curent

situation, that physiological parameter monitoring systems can only achieve local

monitoring, and the multi-physiological parameter monitors are large, expensive,

and disadvantageous to remote monitoring. Multiple physiological parameters

such as heart rate, blood pressure, blood oxygen saturation, and body temperature

in real time of the elder people are taken using sensors, based on that medicine

will be automatically given to the people with the help of Automated Medicine

Rack. Meanwhile the information also given to the family doctor and their son or

S r. H., G URUfoIAN i, u. E., p h. CI., M, B. A., M. I sT H", F.tE

Pft!NCIPAL
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EE8351 DIGITAL LOGIC CIRCT]ITS

OB.IE(]TI\iES:

- To stud1, r,arious nutnber s-\,sten1s and simplifv thc Iogical expressiol.rs using Booleanliurclions

- I o slutir uorrrhinatiorrlrl errutrils

,D '['o design various s1'nchronous and asynchronous circuits.

- l-o introduce asynchronous sequential circuits and PLDs

- To introduce digital simulation fbr development ofapplication oriented logic circuits.

tiNII'I NTI}IBER SYSTENIS AND DICIT.\L I-OGIC FAN,IILIES 6+6
Revierv o1-number svstcms. binarl codes. error detection and correction codcs (Parity and Hamming code) - Digital l-ogic
I-amilies -comparison olRTL. DTL.'1-'l I-. ECI- and MOS fanrilics -operatibn- characteristics of digital logic lamily.

T]\IT II CON,IBINATIONAL CIRCTIITS

6+6
Combinational logio - representation ollogic functions-SOP and POS fbrms, K-map representations - minrmization using K
maps - simplification and implementation o1'combinational logic - multiplexers and de nrultiplexcrs - code converters.
adders, subtractors. Encoders and Dccoders.

T]NIT III SYNCHRONOTIS SI,]QTIENTIAL CIRCT]ITS 6+6
Sequential logic- SR. .lK. D and T flip flops - level lriggering and edge triggcring - counters - asynchronous and svnchronous
type - Modulo counters - Shift registers - design oflsl,nchronous sequential circuits - Moore and Melay models- Counters,
state diagram: slalercduction: state assignment.

T]NIT IV AST'NCHRONOT]S SEQI]ENTIAL CIRCT]ITS ANDPROGRAN,INIABILITY LOGIC DEVICES 6+6
Asvnchronous sequential logic circuits-Transition tabilitl," llorv tability-race conditions. hazards &errors in digital
circuits: anall'sis of as1'nchronous scquential logic circuits- introduction to Programntabiliq, Logic Devioes: PROM -
PLA _PA]-. CPLD-FPCN.

UNIT V VHDI, 6+6
RTL Design - combinational logic - Sequential circuit - Operators - lntroduction to Packages - Subprograms -
Test bench. (Simulation /Tutorial Examples: adders. counters,flip flops, Multiplexers & De multiplexers).

TOTAL: 60 PERIODS
OTITCON{ES:

- Ability to design combinational and sequential Circuits.
o Abilit),to simulate using software package.

o Ability to study various number systems and simplif, the logical expressions usingBoolean functions
o Ability to design various synchronous and asynchronous circuits.

- Abil ity to introduce asynchronous sequential circuits and PLDs

o Ability to introduce digital simulation for development of application oriented logiocircuits.
TEXT BOOKS:

I . James W. Bignel. Digital Elecfonics, Corgage leaming. 5th Edition. 2007.

2. M. Morris Mano, 'Digrtal Design with an introduction 1o the VF{DL', PearsonEducation,20l3.

3. Comer "Digital Logic & State Machine Design, Orford, 2012.

REFERENCES
1. Mandal,'Digital Elecfonics Principles & Application^ McGrau.Hill Edu.2013.

2. William Kcitz, Digital Electronics-A Practical Approach u,ith VIIDL- Pearson,20l3.

3. Thomas L.Floyd, 'Digital Fundanentals'. 1lth cdition. Pearson Education,2015.

4. Charles H.Roth. Jr.l,iz.y Liz"y Kurian John. 'Digital S)'stem Design using VHDI-, Cengage.20l3.

5. D.P Kothari..l S Dhillon. 'Digital circuits and Design'.Pezuson Education 2016.
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llEtt:102 TRANSNlI ISSION AND DISTRIBTITION

OB.IEC-I'IYF]S:
r- Io studv the struclure o1-eleotric pou'er svstem and to dcr.elop erpressions fbr thecomputalionoftransnrissiou

linc pararrreiers

' To obtain thc equivalcnt circuits fbr the transmission lines based on clislance and todetennine vullasc resulation
and efficiencl,.

' To understand thc mechanical design o1-transmission lincs and to analvze thevoltage distribution in insulator
strings to improl.e tlrc efficienr:y.

' To studv the tvpes. construction of cabilitys and methods to improvc the efliciencl.

' To studl' about distribution svstems. types of suhstatioris. methods of grounding.E.HvAc. IIVDC ancl
FACTS,

trNI'l'I TRA\SNIISSIO^- LINE PARA\IETERS g
Struclure of Pou'er Systcm - Parameters of single and thrcc phase transmission lines *,ith singlc and double circuits -
Resistance. inductance and capaoitance ofsolid. stranded ancl bundled conductors. Symmetrical and unsl,mmctrical spaoing
and transposition - applioationolself and mutual CMD; skin ancl prorimity eftbcts -'l-y.pical configurations. concluctor tvpes
and electrical parameters of EHV lines,
T]NIT II N{ODI'LLING AND PERFOR\IANCIi OF TRANSNIISSTON LINES g

Perlbrnrance of Transmission lines - shorl line, medium linc and long line - equivalcnt circuits. phasor diagram.
attenuation constant, phase constanq surge impedance -lransmission efficiencv and voltage regulation. real and reactive
porver florv in lines - Porver Circle diagrams - Formation olCorona- Critical Voltages - Effect on Line perfbnnance.
TINIT III N,TECHANICAL DESIGN OF LINES g
Mechanical design of OH lines - Line Supports -'l-vpes of towers - Stress and Sag Calculation - L,ffec1s of Wind
and Ice loading. Insulators: 1ypes. voltage distribution in insulator string" improvement ofstring efficiency, testing of
insulators.
TTNIT IV I]NDER GROT]ND CABILITYS 9
Underground cabilitys - Types ol cabilitys - Construction of single core and 3 core Cabilitys - Insulation Resistance _
Potential Cradienl - Capacilance of Single-core and 3 core cabilitys - Grading of cabilitys - power factor and heating of
oabilitys- DC cabilitys.
I,INIT V DISTRIBTITION SYSTEMS g
Distribution Systems - General Aspects - Kelr,in's Lau,- AC and DC distributions - Techniques of Voltage
ControlandPorverfactorimprovement-Distributionl-oss -Typesolsubstations-Methodsof Grounding-Trenrlsin
Transmission and Distribution: EHVAC. HVDC and FACTS (eualitative treatment only).

TOTAI,: 45 PERIODS
OT]TCON'IES:

rt To understand the importance and the functioning of transmission line parameters.

- To understand the conoepts ofI-ines and Insulalors.

- To acquire knol..ledge on the perfbrmance ofTransntission lines.

' To understand the importance of distribution olthe electric pouer in po$,er system.

- To acquire knorvledge on Underground Cabilitys
(' To become familiar rvith the function of diflerent components used in Transmissionand Distribution levels of

power system and modelling ofthese components.

TEXT BOOKS:
l. D.P.Kothari, I.J. Nagarath, 'Porver System Engineering', Mc Graw.Hill PublishingCompany limited, New Delhi"

Second Edition, 2008.

2. C.L.Wadhrva. 'Electrical Pou,er Systems', New Academic Science Ltd, 2009.

3. S.N. Singh, 'Electric Porver Generation, Transmission and Distribution', Prentice Hallof India Pr.t. Ltd. New
Delhi, Second Edition. 201 l.

REFERENCES
l. B.R.Gupta, 'Power System Analysis and Design' S. chand, New Delhi, Fifth Edition,200g.
2. Luces M.Fualken be.ry, Walter Cofl'er. 'Electrical Potver Distribution and

Transmission', Pearson Education, 2007.

3, Arun lngole, "porver transmission and distribution,,pearson Education, 2017
4. .l.Brian. Hardy and Colin R.Bavliss 'Transmission and Distribution in ElectricalEngineering', Nervnes: Fourth

Edition" 2012.

5. G.Ramamurth)'. "Ilandbook of Electrioal porver Distribution." Unir ersilies Press.2013.

6. V.K.Mehta, Rohit Mehta. 'Principles of porver s)'stcm', S. Chand Ltd,Nerv Delhi. 2013
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ABSTRACT

The wireless solution is increasingly spreading as method of battery charging for Electric

Vehicles (EVs). The standard technology of wireless EV battery charging is based on the

Inductive Power Transfer (lPT) between two coupled coils, one connected to the electrical grid

and the other one connected to the rechargeable battery. The tPT provides benefits in terms of

safety and comfoft, due to the absence of a plug-in operation: through IPT, the electrocution

risk typically arising from power cords is avoided and the battery charging operation can

automatically start. The wireless power transf-er obviously represents the only solution for the

dynamic charging, since the wired connection would be impossible during the motion. In spite

ofthe undeniable advantages brought by Inductive Power Transfer, the researchers have to deal

with several issues in order to make this technology even more attractive for the EV market.

Fufthermore, some technical aspects need to be taken into account in the practical

implementation of an IPT system: for example, in order to obtain the maximum coupling, the

misalignment between the coils must be as small as possible. As far as safety is concerned,

even if the IPT allows to reduce the electrocution risk, some care is required regarding the

magnetic field.

4 Dr. R.GURU.MANI,M.E.,nn,D.,M.B,A.,m.lsTE.,F.lE.
FRINCIPAL

IDHAYA ENGG. COLLEGE FOR WOIUIEN
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IC8451 CONTROL SYSTEMS LT P C 

 3 2 0 4 

 

COURSE OBJECTIVES 

 To understand the use of transfer function models for analysis physical systems and introduce the control system 
components. 

 To provide adequate knowledge in the time response of systems and steady state error analysis. 

 To accord basic knowledge in obtaining the open loop and closed–loop frequency responses of systems. 

 To introduce stability analysis and design of compensators 

 To introduce state variable representation of physical systems 

UNIT I SYSTEMS AND REPRESENTATION 9 

Basic elements in control systems: – Open and closed loop systems – Electrical analogy of mechanical and thermal systems – 

Transfer function – AC and DC servomotors – Block diagram reduction techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 

Time response: – Time domain specifications – Types of test input – I and II order system response – Error coefficients – Generalized error 

series – Steady state error – Root locus construction- Effects of P, PI, PID modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 

Frequency response: – Bode plot – Polar plot – Determination of closed loop response from open loop response - Correlation between 

frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 

Characteristics equation – Routh Hurwitz criterion – Nyquist stability criterion- Performance criteria – Effect of Lag, lead and lag-lead 

compensation on frequency response-Design of Lag, lead and lag- lead compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and time invariant Systems – Solution of state and output equation in controllable 

canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 

COURSE OUTCOMES 

At the end of the course, the student should have the : 

 

 Ability to develop various representations of system based on the knowledge of Mathematics, Science and 

Engineering fundamentals. 

 Ability to do time domain and frequency domain analysis of various models of linear system. 

 Ability to interpret characteristics of the system to develop mathematical model. 

 Ability to design appropriate compensator for the given specifications. 

 Ability to come out with solution for complex control problem. 

 Ability to understand use of PID controller in closed loop system. 

 

TEXT BOOKS 

1. Nagarath, I.J. and Gopal, M., “Control Systems Engineering”, New Age International Publishers, 2017. 

2. Benjamin C. Kuo, “Automatic Control Systems”, Wiley, 2014. 

 

REFERENCES 

1. Katsuhiko Ogata, “Modern Control Engineering”, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., “Modern Control Systems”, Pearson Education,2009. 

3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, “Linear Control System Analysis and Design with 

MATLAB”, CRC Taylor& Francis Reprint 2009. 

4. Rames C.Panda and T. Thyagarajan, “An Introduction to Process Modelling Identification and Control of Engineers”, 

Narosa Publishing House, 2017. 

5. M.Gopal, “Control System: Principle and design”, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on “Control Engineering “by Prof. S. D. Agashe, IIT Bombay. 

 

 

 

 

 

 

 

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



EE8391 ELECTROMACNETIC THEORY

OB.IE(]TI\'ES:

- 'l-o introduce the basic nrathcmatioal colicepts related to electronragnetic vcctor llelds

- To inrpart kno*'ledge on thc conccpts ol
,/ Electrostatic fields. elecrrical potential. cncrgv densitv and their applications.

'/ Magneto static fields, rnasnctic flux densitr,. \ector polential anil irs applications

[)i f fcrcnt methods o 1- eml- generation and N,[arrr,el I's equation s

Electromagnetic rvaves and characterizing paranleters

TiNITI ELECTROS'I'A1'ICS-I 6+6
Sources and etltcts o1-electromagnetio flclds - Coordinate S)'slems - Vebtor llelds -Gradicnt" Divergence. Curl theorems
and applications - Coulomb's Las,- Electric fleld intcnsitr,- Field due to discrete and continuous chargcs - Gauss's la* and
applications.

TINIT II ELIiC'TROSTATICS - II 6+6
Eleotric potcntial - Electric field and equipotential plots. [Jnifbrm and Non-tJnilornr fleld" Utilization lactor - E,lectric field
in fiee space" conductors. dielectrics - Dielectric polarization -Dielectric strenglh - E,leclric field in multiple dielectrics *
Boundary conditiotrs. Poisson's and Laplace's equatior.rs. Clapacitance. Energy' densitr'. Applications.

UNIT III NIAGNE'TOSTATICS 6+6
Lorentz force, magnetic field intensity (H) - Biot-Savafi's Larv - Arnpere's Cilcuit [-arv- I{ due lostraight conductors. oircular
loop. infinite sheet of currcnt. Magnetic flux densitl,(ll) - B in lree space, conductor. nragnetic materials - Magnetization"
Magnetic lield in rnultiple media - Boundary condrtions. scalar and vector potential. l'oisson's Equation, Magnetic lbrcc. l orque.
Indr:ctance. Encrgl, densitl, Applications.

T]NIT I\/ ELE,CTRODYNAN,IIC I.'IELDS 6+6
Magnetic Circuits - Faraday's larv - Transformer and nrotional EMF' - Displacement curcnt - Maru,ell's equations
(dif}-erential and integral form) - Relation betrveen field theorl and circuit theory-Applications.

TINIT V ELECTRON'IAGNETIC WAVES 6+6
Electromagnetic u'ave generation and equations - Wave parameters; velociqv, intrinsic impedance, propagation conslant -Waves in free space. lossy and lossless dielectrics" conductors- skin depth - Poynting vector - Plane wave refleotion and
relraction.

TOTAL: 60 PERIODS
OUTCON'IES:

- Ability to understand the basic mathematical concepts related to electromagnetic vectorfields.
r, Ability to understand the basic concepts about electrostatic fields, electrioal potential, energy density and their

applications.

- Ability to acquire the knowledge in magnelo static fields, magnetic flux density, vector potential and its
applications.

- Ability 10 understand the different methods ol'emlgeneration and Maxwell's equations

- Ability to understand the basic concepts electromagnetic r.vaves and charactcrrzingparameters

- Ability to understand and compute Electromagnetic fields and apply them for design and analysis of electrical
equipment and systems

TEXT BOOKS:
1. Mathew N. O. Sadiku, 'Principles of Electromagneti{rs', 6th Edition, Oxlord UniversityPress Inc. Asian edition,

2015

2. William H. Hayt and John A. Buck, 'Engineering Electromagnetics'. McGrau,Hill Specialindian edition, 2014.

3- Kraus and Fleish, 'Electromagnetics *,ith Applications', McGrarv Hill lnternationalEditions, Fifth Edition, 2010.

REFERENCES
V.V.Sarrvate, 'Electromagnetic ficlds and q'aves', First E,dition. Neu.age Publishcrs.l993.

.l.P,Tewari, 'Engineering Electromagnetics - Theory" Problems and Applications', Second Edition. Khanna
Publishers.

Joseph. A.Edminisler, 'Schaum's Outline o1'Electromagnetics, Third L,dition (Schaum'sOutline Series). McGrau,Hill.
2010.

S.P.Ghosh. Lipika Datta, -Electrornagnetic Field Theory', First Edition" McGrarv HillEduoation(lndia) I'rir ate

Limited.20l2.
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EE8552 POWER ELECTRONICS

OBJECTIVES:
To impart knou'ledge on the lbllorving Topics

- Dillbrent types o1'poiver semiconductor devices and their srvitching

- Operation. characteristics and perlormance parameters ofcontrolled rectifiers

- Operation. s*'itohing techniques and basios topologies of DC-DC switchingrcgulators.

- Ditfercnt modulation techniclues o{'pulse rvidth nrodulated invefiers and tounderstand harmonic reduction
methods.

- Operation ofAC voltage controller and various configurations.

T]NIT I POWER SENII-CONDTiC'TOR DEYICES 9

Study of su,itching der,ices. SCR. TRIAC. GTO, B.IT, MOSFET, IGB'I and IGCl-- Static characteristios. SCR. l\4OSF-F"f

and IGBT --lriggenng and commutation circuit 1br SCR- lntroductiou to Drivcr and snubber circuits.

trh-Il'II PIIASE-CONTROLLED CONVERTERS
pulsc, 3-pulse and 6-pulseconverters- performanoc parameters -E,1lect of source inductancc- Firing Schemes fbr
convefier-Dual conveficrs. Applications-light dimrner. Ercitation s)'stem. Solar PV s)'stems.

TINI'I'III DC TO DC CONVERTERS 9

Slep-doun and step-up chopper-control strategli- Introduction to typcs of choppers-A. B, C,D and E -Srvitchcd mode

regulators- lluck, Boost. Buck- Boost regulator" Introduction to Resonant Converters, Applications-Baltery operatcd

vehicles.

TINI'I'I\1 INVERTERS 9

Single phase and thrcc phase vollage source inverters (bothl200 mode and 1800 modelVoltage& harmonic control--
P\\44 techniques. Multiple PWM, Sinusoidal PWM" modilled sinusoidal PWM - Introduction 1t.l space vector
modulation -Current source inverter. Applications-lnduction heating. UPS.

UNIT V AC TO AC CONVERTE,RS 9

Single phase and Three phase AC voltage controllers-Control strategy- Power Factor Control - Multistage sequence

control -single phase and three phase cyclo converters -Introduction to Matrix converters. Applications -rvelding

TOTAL:45 PERIODS

OTITCOMES:
,. Ability to analyse AC-AC and DC-DC and DC-AC converters.

,. Ability to choose the converters for real time applications.

TEXT BOOKS:
1. M.H. Rashid, 'Power Electronics: Circuits, Devices and Applications', PearsonEducation, Third Edition, Nerv

Delhi. 2004.

2. P.S.Bimbra "Power Electronics" Khanna Publishers, third Edition, 2003.

3. Ashfaq Ahmed 'Power Electronics for Technology', Pearson Education, Indianreprint,2003.

REFERENCES
l. .Toseph Vithayathil,' Porver Electronics, Principies and Applications', MoGraw HiltSeries, 6tr'Reprint, 2013.

2. Philip T. Krein, "Elements of Porver Electronics" Oxford University Press, 2004Edition.

3. L. Umanand, "Porver Electronics Essentials and Applications". Wiley. 2010.

4. Ned Mohan Tore. M. Undel and, William. P- Robbins. 'Po'ner Electronics:Converters, Applications and Dcsign'.
John Wilel,and sons, third edition, 2003.

5. S.Rarna Reddy. 'Fundamentals of Porver Electronics', Narosa Publioations, 2014.

6. M.D. Singh and K.B. Khanchandani. "Pou,er Electronics," Mc Grarv }lill India, 20i3.

7. .TP Aganval," Pouer Electronio Systems: Theory and Design" le. Pearson Education,2OQ2.
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11[,8006

PO\\',ER QtrAI-ll'\'

OBJECI'IVES: To irnpaft knorvledge about the Ibllori'ing topics:

,. Causcs & Mitigation tecluriques of'r,arious PQ events.

,. Various Active & Passive poucr lilters.

TINIT I INTITODIICTION TO PO\\'ER QTIAI-IT\' 9

Terrns and deflnitions & Sources - Overloading. under voltagc. ovcr vohage - Concepls o ftransients - Shoft duration r ariations

such as inlerruption - Long duration variation such as sustaincd intcrruption - Sags and su'el1s - Voltage sag - Voltagc st'ell -

Voltage imbalance - Voltage fluctuations - Porver Aequency' variations - International slaudards ol pou'er quality' Couputer
Business [:quipment Manufbcturcrs Associations (CBEMA) curi'c

T]NIT II \'OL'I'AGE SAG AND SWELL 9

Ilstin-rating voltage sag performance -'fhevenin's equivalent sourcc - Analysis and calculation olvarious lauhed condition -

Ilstirnation ol the sag severity - Mitigation of voltage sag. Static transf'er srvitches and tast transfer su,itches. - Capacitor

srvitching - Lightning - Ferro resonanoe - Mitigation of voltage srvell.

T]NIT III TIARNIONICS 9

Ilarmonic sources from commercial and irrdustrial loads - l,ocating harmouic sources - Pou'er system response

characteristics - Harrnonics Vs transients. Effect ol harmonics -Harmonic distorlion - Voltage and current distortions -

I larnonic indices - Inter hamronics - Resonance Harmonic distortion evaluation" IEEE and IEC standards.

TINIT Iv PASSIVE POWER CONIPENSATORS 9

Principle of Operation of Passive Shunt and Series Compensators. Anall'sis and Design of Passive Shunt Compensators

Simulation and Performance of Passive Porver Filters- Limitations ol'Passive Filters Parallel Resonance of Passive Filters rlith
the Suppll' S1'slcmand Its Mitigation. Fundamentals of load compensation - voltage regulation & porvcr I'actor correction.

TINIT V POWER QUALITY N{ONITORING & CTISTONI POWER DEYICES 9

Moniloring considerations - Monitoring and diagnostic techniques fbr various pou'er qualit,"- problems - Qualiqv measurement
equipment - I{armonio / spcctrum analyzer - Flicker meters Disturbance analyzcr - Applications of expert systems lor power
quality monitoring. Principle& Working of DSTATCOM - DSTATCOM in Voltage control mode. cument control mode" DVR
Structure - Rectifier supported DVR - DC Capacitor supported DVR -Unifiedpou'er qualil-v" conditioner.

]'OTAL: 45 PERIODS

OTJTCOMES:
,D Ability to understand various sources, causes and eff'ects ofpou,er quality issucs.electrical systems and their

measures and mitigalion.
,. Ability to analyze the causes & Mitigation techniques of various PQ events.

- Ability to study about the various Active & Passive power filters.
(. Ability to understand the concepts about Voltage and cunent distortions, harmonics.

o Ability to analyze and design the passive filters.
(. Ability to acquire knowledge on compensation techniques.

,. Ability to acquire knorvledge on DVR.

TEXT BOOKS:
l Roger. C. Dugan" Mark. F. Mc Granagham, Surya Santoso, I:l.WayneBeaty,"Electrical Power Systems Qualit.v",

McGraw Hi11.2003

2. J. Anillaga, N.R. Watson. S. Chen, ''Polver System Quality Assessment", (New York :Wiley),2000.

3. Bhim Singh" Ambrish Chandra. Kamal Al-Haddad." Power Quality Problems &Mitigation Techniques" Wiley, 2015.

REFEREN('ES
l. G.T. I{eydt. "Electric Power Quality". 2nd Edition. (West Lafayette, lN, Stars in aCirclePublications, 1994.

2. M.H.J Bollen. ''Understanding Por.ver Quality Problems: Voltage Sags and

Intenuptions", (Nerv York: IEEE Press), 2000.
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ABSTRACT

This method proposes the power quality of DC micro grid based on PV panel and using

linearization feedback control through microcontroller. A PV panel is connected with DC-DC

converter and linearization feedback control then it can be connected to the DC grid system.

Here, a power quality control approach with inner loop as feedback linearization control is used

to track the reference voltage across the DC micro grid. MPPT is used to Maximize power

extraction of PV supply and it fetch into DC-DC converter. By converting the DC-DC for

applying the DC micro grid system. The MPPT and the DC-DC converter injects desired amount

of current to the DC grid to make the main grid supply. The performance of the proposed system

is verified using MATLAB/SIMULINK.

D r. R. G URUfttrAHI, *r. 8., ph. 0.,M. B. A., M. tsTE.. F, I 8,,
PRIruCIFAL
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T]E8JOI ELECI'IIIC,TI- \I,\CHINES-I I- -I' P C
2 203

OB,]ECTI\'IiS
'l'o impart knoivlcdge on the fblloiring Topics

- N4agnetic-circuit analysis and introduce magnctic materials

o Constructional dctails. the principle ofoperation. prediction ofperlbrmancc. thc niethods oftesting the transtbrmers
and Ilrrcc plrasc lrlnslormer corrrrectiotrs.

' Working prinoiplcs ofelectrical machines using the conoepts ofelectromeohanioalcnergy convcrsiou prinoiples and
derive erprcssions lor generated voltage and lorque der"cloped in all Elcctrical Machines.

- Working principles ofDC ntachines as Cieneralor tvpes. determination oftheir no- load/load charaoteristics. starling
und rnetltods ol spced c()nlr()l of molori.

- Various losses taking plaoc in D.C. Motor and to study the dillbrent testing methods to arive at their pcrfomrance.

Ti\IT I NIAGNI'I'IC CIRCTUTS AND NIAGNETIC NIA'I'ERIALS 6+6
Magnetic oircuits -l-arvs goveming magnetic cirouits - Flur liukage. Inductancc and energv * Staticalll, and Dl,,namically
induoed EMF - Torquc - Properties ol magnetic materials, Hl,sleresis and E,dd1, C-'urrent losses - AC cxcitation"
introduction to permanent magnets- Transformer as a magneticalh coupled circuit.

T]NIT II TR{NSFORNIERS 6+6
Construction - principle ofoperation - equivalent circuit parameters - phasor diagrams. losses - testing - elllcienct, and
voltage regulation-all day cfficiency-Sumpner's test. per unit represenlation - inrush current - three phase translbrmers-
qonncctions - Scott Connection- Phasing oftransformer- parallel operation ofthrce phase transformers-auto translbrmcr
-tap changing transtbrmers- terliary *,inding.

TINIT III ELECTRON,IECHANICAL ENERGY CONVERSION AND CONCEPTS IN RO'I'ATING NIACHINES
6+6

Energy in magnetic system - Field energy and co cnergl,-fbrce and torque equations - singll, and multiply excitcd
magnetic field s1'stems-mmf of dislributed rvindings - Winding Inductances.. magnetic fields in rotating machines
- rotating mml- r,r,aves - magnetic saturation and leakage lluxes.

TINIT Iv DC GENERATORS 6+6
Construction and components of DC Machine - Principle of operation - Lap and w,ave r.vindings-EMF equations-
cirouit model - armature reaction -methods of excitation- commutatior.l - interpoles compensating rvin<1ing -
characteristics of DC generators.

T]NIT V DC MOTORS 6+6
Principle and operations - types of DC Motors - Speed Torque Charaoteristics of DC Motors- starting and speed control of
DC motors -Plugging, dynamic and regenerative braking- testing and efficiency - Retardation test- Swinburne's test and
Hopkinson's test - Permanent Magnet DC (PMDC)motors-applications of DC
Molor

TOTAL:60 PERIODS
OT]TCONTES:

- Ability 10 analyze the magnetic-circuits.

- Ability to acquire the knou.ledge in constructional details of transformers.

- Ability to acquire the knowledge in rvorking principles of DC Generator.

- Ability 10 acquire the knowledge in working principles of DC Motor
,. Ability to acquire the knowledge in various losses taking place in D.C. Machines

TEXT BOOKS:
l. Stephen J. Chapman, 'Electnc Machinery Funtlamentals'4th edition, McGraw HillEducation Pvt. Ltd, 2010.
2. P.C. Sen'Principles of Eleclric Machines and Power Electronics' John Wiley & Sons;3rd Edition 2013.
3. Nagrath, I..1. and Kothari.D.P., Electric Machines', McGrarv-Hill Education. 2004

REFERENCES
Theodore Wildi. ''Electrical l\4achines, Drives. and Pou,er Systerns", PearsonEducation., (5th Edition), 2002,
B.R. Gupta ,'Fundanrenlal of Electric Machines' Neu,age Internalional Publishers,3'dE.dition .Reprint 201-5.

S.K. Bhattachary4 'Elecl.rical Machines'l\,fcGraw, Hill Education, Neu, Delhi. 3'dEdition.2QQg.
Vincent Del Toro. 'Basic Electric Machines' Pearson india Education. 2016.

Surinder Pal Bali. 'Electrical Technology Maclrines & l\,[easurements. Vol.II. Pearson,20l3.
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ItE8.t0l MEASUREMENTS AND INSTRUMENTATION

OBJECTIVES:
To impart knorvledge on the fbllorving'fopics

o Basic functional elements of instrumentation

- Fundamcntals of electrical and electronic instruments

o Comparison betu,een various measurement technrques

o Various storage and display devices

o Various transducers and the data acquisition systems

UNIT I INTRODI.JCTION 9

Functional elements of an instrument - Static and dynamic characteristics - Emors in measurement - Statistical

evaluation 6f measurement data - Standards and calibration- Principle and types of analog and digital voltmeters,

ammeters.

TINIT II ELECTRICAL AND ELECTRONIC INSTRT]NIENTS 9

Principle and q'pcs of multi meters - single and thrce phase \\,att meters and energy n.rcters -Magnetic measul'ements -
Determination of B-H curve and measurements of iron loss - Instrumenl transformers - Instruments fbr measurement of
frequency and phase.

TINIT III CONIPARA.TIVE METHODS OF N{EASTIRENIENTS 9

D.C potentiometers, D.C (Wheat stone, Kelvin and Kch,in Double bridge) & A.C bridges (Maxrvell, Anderson and Schering

bridges). lransformcr ratio bridges. self-balancing hridges- Interfbrence & screening - Multiple earth and earlh loops -
Electrostatic and electromagneticlnterl-erence -Grounding techniques.

TINIT Iv STOR{GE AND DISPLA}'DEVICES 9

Magnetic disk and lape - Recorders, digital plotters and printers. CRT display, digital CRO. LED, I-CD & Dot matrix
display - Data Loggers.

T]NIT V TRANSDIICERS AND DATA ACQT.iISITION SYSTEN{S 9

Classification of transducers - Selection of transducers - Resistive. capacitive & inductive Transducers - Piezoelectric,

Hall efTect, optical and digital transducers - Elements of data acquisition system - Smart sensors-Thermal lmagers.

TOTAL: 45 PERIODS

OI.]TCOMES:
o To acquire knowledge on Basic functional elements of instrumentation

o To understand the concepts ofFundamentals ofelectrical and electronic instruments

o Ability to compare between various measurement techniques

o To acquire knowledge on Various storage and display devices

o To understand the concepts Various transducers and the data acquisition systems

o Ability to model and analyze electrical and electronic Instrumenls and understand theoperational features of
display Devices and Data Acquisition System.

TEXT BOOKS:
1. A.K. Sawhney, 'A Course in Electrical & Electronic Measurements & Instrumentation',Dhanpat Rai and Co,

2010.
2. J. B. Gupta, 'A Course in Electronic and Electrical Measurements'. S. K. Kataria & Sons,Delhi, 2013.

3. Doebelin E.O. and Manik D.N.. Measurement Systems - Applications and Design, Speciallndian Edition, McGraw'

I:lill Education Pvt. Ltd..2007.

REFERENCES
1. H.S. Kalsi, 'Electronic Instrumentation', McGrawHill, III Edition 2010.

2. D.V.S. Murthy, 'Transducers and Instrumentation', Prentice Hall of India Pvt Ltd, 2015.

3. David Bell. ' Electronic Instrumentation & Measurements', Oxtbrd University Press,2013.

4. Martin Reissland, 'Electrical Measurements', Nerv Age Intemational (']) I-td., Delhi.2001.

5. Alan. S. Morris. Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hallof India. 2003.
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EE8501 POWER SYSTEM ANALYSIS

oBJl.u'r'tvtiS:
- To model the pouor sl,stcm under steadv stato opcrating condition

- To understarrd and apply iteratir'e techniqucs fbr pou,er flo* analr sis

- To ntodel and carn,out shofi circuit studies on po\\'cr s),stcllt

- l-o model and anall,ze stabilitr.problems in po*.er sr,stcm

TINIT I PO\YI'R SYSTE]\'I 9

Need for svstenr planning atid operational studies - Pou'er scenario in India - Po*er systern componcnts Rcpreseutation -

Single line diagram - per unit quantities - p.u. impedance diagram - p.u. rdaotance diagranr - Netrvork graph. Bus incidence
matrix. Primilive parameters. Bus adrrittance matrir liorn primitive paralrlctcrs - Rcprcscntation of oll-- nominal
translbnner - Formatiorr o1-bus adrnittanoe matrix of large potver netrvork.

TINI'I' II PO\\'ER FLO\\T ANAT,\'SIS 9
Bus classification - Fomrulation of Power p1611, problcm in polar coordinates - Pou,er florv solution using Gauss Seidel
mcthod - I-landling of Voltage controlled buses - Power Flou, Solution by Ncl.ton Raphson method.

TINIT III SYN{]\{ETRICAL FATILI'ANALYSIS 9
Assumptions in short circr"rit analysis - Svmnretrical short circuit analysis using Thevenin's theorem - Bus Impedance matrix
building algorithm (rvithout rnutual coupling) - Symmctrical lault anallsis through bus impedance matrix - Post fault bus
voltages - Fault level - Current limiting reactors.

TINIT IV T]NSYNIN'IETRICAL FATILI.Ah.ALYSIS 9
Sl,mmetrical components - Sequenoe impedances - Sequence nettvorks - Analvsis of unsl.mmetrical laults at generator
teminals: LG. LL and LLG - unsymnretrical lault occurring at any point in a pouer system - computation of post fault
ourrents in svmmetrical component and phasor domains.

T]NIT V STABILITY ANALYSIS 9
Classiflcation of power svstem stability - Rotor angle stabilitv - Srving equation - Srving curve - Porver-Angle
equation - Equal area crilerion - Critical clearing angle and time - Classical step-by-step solution ofthe srving equation
* modified Euler method-

TOTAL: ,15 PERIODS
Ot-ITCON{ES:

o Ability to model the porver system under steady state operating condition
o Ability to understand and apply iterative techniques for power flon,analysis

o Ability to model and carry out short circuit studies on po\vcr system

o Ability to model and analyze stability problems in po\\'er system

o Ability to acquire knowledge on Fault analysis.

o Ability to model and understand various power syslem components and carry outpou'er flow. short circuit
and stability studies.

TEXT BOOKS:
l. John J. Grainger, William D. Stevenson. Jr. 'Power System Analysis', Mc Graw HillEducation (lndia) Private

Limited, New Delhi" 20 15.

2. Kothari D.P. and Nagrath 1.J., 'Pouer System Engineering'. Tata McGraw-HillEducation. Second Edition,
2008.

3. l{adi Saadat, 'Pou,er System Analvsis', Tata McGrarv Hill Education P\1. Ltd., Ne*Delhi,21streprint,2010.

REFERENCES
1. Pai M A, 'Computer Techniqucs in Po'wer System Analvsis', Tata Mc Grarv-l'iillPublishing Company Ltd., Nerv

Delhi. Second Edition, 2007.

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, 'Pouer System Analysis& Design', Cengage
Learning, Fifth Edition, 2012.

3. Gupta 8.R., 'Pouer System - Analysis and Design', S. Chand Publishing, 2001.

1. Kundur P., 'Porver Svstem Stability and Control', Tata McGrarv llill Education Pvt.Ltd., NervDelhi, 10th
reprint.2010
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EE8702 POWER SYSTEM OPERATION AND CONTROL L T P C 

  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following topics 

 Significance of power system operation and control. 

 Real power-frequency interaction and design of power-frequency controller. 

 Reactive power-voltage interaction and the control actions to be implemented for maintaining the voltage profile against 

varying system load. 

 SCADA and its application for real time operation and control of power systems 

 

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9 

CONTROL 

Power scenario in Indian grid – National and Regional load dispatching centers – requirements of good power system - 

necessity of voltage and frequency regulation - real power vs frequency and reactive power vs voltage control loops - system load 

variation, load curves and basic concepts of load dispatching - load forecasting - Basics of speed governing mechanisms and 

modeling - speed load characteristics - regulation of two generators in parallel. 

UNIT II REAL POWER - FREQUENCY CONTROL 9 

Load Frequency Control (LFC) of single area system-static and dynamic analysis of uncontrolled and controlled cases - LFC of 

two area system - tie line modeling - block diagram representation of two area system - static and dynamic analysis - tie line with 

frequency bias control – state variability model - integration of economic dispatch control with LFC. 

UNIT III REACTIVE POWER – VOLTAGE CONTROL 9 

Generation and absorption of reactive power - basics of reactive power control – Automatic Voltage Regulator (AVR) – 

brushless AC excitation system – block diagram representation of AVR loop - static and dynamic analysis – stability 

compensation – voltage drop in transmission line - methods of reactive power injection - tap changing transformer, SVC 

(TCR + TSC) and STATCOM for voltage control. 

UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9 

Statement of economic dispatch problem - input and output characteristics of thermal plant - incremental cost curve - optimal 

operation of thermal units without and with transmission losses (no derivation of transmission loss coefficients) - base point and 

participation factors method - statement of unit commitment (UC) problem - constraints on UC problem - solution of UC problem 

using priority list – special aspects of short term and long term hydrothermal problems. 

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9 

Need of computer control of power systems-concept of energy control centers and functions- PMU - system monitoring, data 

acquisition and controls - System hardware configurations- SCADA and EMS functions - state estimation problem – 

measurements and errors - weighted least square estimation - various operating states - state transition diagram. 

 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Ability to understand the day-to-day operation of electric power system. 

 Ability to analyze the control actions to be implemented on the system to meet the minute-to-minute variation of 

system demand. 

 Ability to understand the significance of power system operation and control. 

 Ability to acquire knowledge on real power-frequency interaction. 

 Ability to understand the reactive power-voltage interaction. 

 Ability to design SCADA and its application for real time operation. 

 

TEXT BOOKS: 

1. Olle.I.Elgerd, „Electric Energy Systems theory - An introduction‟, McGraw Hill Education Pvt. Ltd., New Delhi, 

34th reprint, 2010. 

2. Allen. J. Wood and Bruce F. Wollen berg,Power Generation,Operation and Control‟, John Wiley & Sons, Inc., 2016. 

3. Abhijit Chakrabarti and Sunita Halder, „Power System Analysis Operation and Control‟, PHI learning Pvt. Ltd., New 

Delhi, Third Edition, 2010. 

 

REFERENCES 

1. Kothari D.P. and Nagrath I.J., „Power System Engineering‟, Tata McGraw-Hill Education, Second Edition, 2008. 

2. Hadi Saadat, „Power System Analysis‟, McGraw Hill Education Pvt. Ltd., New Delhi, 21st reprint, 2010. 
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IC8451 CONTROL SYSTEMS LT P C 

 3 2 0 4 

 

COURSE OBJECTIVES 

 To understand the use of transfer function models for analysis physical systems and introduce the control system 
components. 

 To provide adequate knowledge in the time response of systems and steady state error analysis. 

 To accord basic knowledge in obtaining the open loop and closed–loop frequency responses of systems. 

 To introduce stability analysis and design of compensators 

 To introduce state variable representation of physical systems 

UNIT I SYSTEMS AND REPRESENTATION 9 

Basic elements in control systems: – Open and closed loop systems – Electrical analogy of mechanical and thermal systems – 

Transfer function – AC and DC servomotors – Block diagram reduction techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 

Time response: – Time domain specifications – Types of test input – I and II order system response – Error coefficients – Generalized error 

series – Steady state error – Root locus construction- Effects of P, PI, PID modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 

Frequency response: – Bode plot – Polar plot – Determination of closed loop response from open loop response - Correlation between 

frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 

Characteristics equation – Routh Hurwitz criterion – Nyquist stability criterion- Performance criteria – Effect of Lag, lead and lag-lead 

compensation on frequency response-Design of Lag, lead and lag- lead compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and time invariant Systems – Solution of state and output equation in controllable 

canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 

COURSE OUTCOMES 

At the end of the course, the student should have the : 

 

 Ability to develop various representations of system based on the knowledge of Mathematics, Science and 

Engineering fundamentals. 

 Ability to do time domain and frequency domain analysis of various models of linear system. 

 Ability to interpret characteristics of the system to develop mathematical model. 

 Ability to design appropriate compensator for the given specifications. 

 Ability to come out with solution for complex control problem. 

 Ability to understand use of PID controller in closed loop system. 

 

TEXT BOOKS 

1. Nagarath, I.J. and Gopal, M., “Control Systems Engineering”, New Age International Publishers, 2017. 

2. Benjamin C. Kuo, “Automatic Control Systems”, Wiley, 2014. 

 

REFERENCES 

1. Katsuhiko Ogata, “Modern Control Engineering”, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., “Modern Control Systems”, Pearson Education,2009. 

3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, “Linear Control System Analysis and Design with 

MATLAB”, CRC Taylor& Francis Reprint 2009. 

4. Rames C.Panda and T. Thyagarajan, “An Introduction to Process Modelling Identification and Control of Engineers”, 

Narosa Publishing House, 2017. 

5. M.Gopal, “Control System: Principle and design”, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on “Control Engineering “by Prof. S. D. Agashe, IIT Bombay. 
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EE8,t01 I.]I,t.]CI'RICAL }IACIIINI'S _ II

OB.IECTI\'ES:
To impart knorvledge on the follorving'fopics

r. Construction and perfbrnrance of salient and non - salient typc s-vncluonousgenerators.

- Principle of operation and perlbrmance olsl,nchronous motor.

,- Construction, principle oloperation and perlbrmance olinduction machines.

t Starting and speed control ofthree-phase induction motors.

- Colstruction, principle of operation and perfbrmance o1' single phase inductionmotors and special

machines.

T]NIT I SYNCHRONOT]S GENERATOR 6+6
Constructional details - T1,pes o1- rolors -rvinding lactors- emf equation - S1'nchronous reactancc - Armalure
reaction - Phasor diagr-ams of non salient polc sl,nchronous generator connected to infinite bus--Synchronizing and

parallcl operation - Sl,nchronizing torque -Change of excitation and mechanical input- Voltage regulation - EMI-,
MMF" ZPFand A.S.A nrethods - steadl' slate power- angle characteristics-'I'lvo reaction theort -sliptest -short cilcuit
transients - Capability Curves

UNIl'll SYNCHROs'O[]S NIOTOR 6+6
Principle ofoperation - Torque equation - Operation on inflnite bus bars - V and Inverted Vcurves - Porver input and
porver developed equations - Starting methods - Current loci forconstant po\\,er input. constant excitation and constant
porver developed-Hunting - natural ficquencl, ofoscillations - damper rvindings- sl nchronous coudenser.

T]NI'I'III THREE PHASE INDT]CTION N{OTOR 6+6
Constructional details - 

'lypes of rotors - Principle of operation - Slip -cogging and crarvling- Equivalent
circuil - Torque-Slip characteristics - Condition for mariimum torque -Losses and efficiency - I-oad test - No load
and blocked rotor tests - Circle diagram - Separation of losses - Double cage induction motors -Induclion generators

- Synchronousinduclion motor.

IINIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDIICTION I\{OTOR 6+6
Need fbr starting - Types of starters - DOL, Rotor resistance, Autotransformer and Star- delta starters - Speed control

- Voltage control" Frequency control and pole changing - Cascaded connection-V/f control - Slip pou,er recovery
scheme-Braliing ofthree phase induction motor: Plugging. dynarnic braking and regenerative braking.

TINIT V SINGLE PHASE INDT]CTION NIOTORS AND SPECIAL ]\IACHINES 6+6
Constructional details of single phase induction motor - Double tleld revolving theory and operation - Equivalent
circuit - No load and blocked rotor test - Performance anallsis - Starting methods of single-phase induction motors -
Capaoitor-start capacitor run Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion
motor - Irlysteresis molor - AC series motor- Servo motors- Stepper motors - inlroduction to magnetic levitation
systems.

TOTAL: 60 PERIODS

OT]TCOMES:

- Ability to understand the construction and working principle ofSynchronousGenerator

- Ability to acquire knor'vledge on Synchronous motor.

- Ability to understand the construction and working principle of Three phase InductionMotor

- Ability to understand the construction and rvorking principle of Special Machines

,t Ability to predetermine the perfbrmance characteristics of Synchronous Machines.

TEXT BOOKS:
1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, 'Electric Machinery', Mc Grarvl{ill publishing Companl,

Lrd, 2003.

2. Vincenl Del Toro, 'Basic Electric Machines' Pearson India Education, 2016.

3. Stephen J. Chapman. 'Electric Machinery Fundamentals'4tr' edition, McGraw HillEducation Pvt. Ltd, 2010.

REFERBNCES
D.P. Kothari and I..1. Nagrath, 'Electric Machines', McGrarv Hill PublishingCompanv Ltd.2002.

P.S. Bhimbhra. 'Electrical Machinery', Khanna Publishers. 2003.

M.N. Bandl'opadhyay, Electrical Machincs Theory and Practice. PHI Lcarning PVTLTD.. Neu,Delhi. 2009

B.R.Gupta. 'Fundamental olElectric Machines' Nerv age Intemational Publishers.3'dEdition ,Reprint 2015.

Murugesh Kuniar. 'Electric Machines'. Vikas Publishing House J']r,t. I-td. 2002.
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EE8602 PROTECTION AND SWITCHGEAR

OB.]EC1'I\/ES:
'l'o imparl knorvledge on the folloii'ing Topics

i. Causes ol abnormal operating conditions (taults. lightning and srvitching surges) o1' theapparatus and syster.n.

- Characteristics and fut.tctions ofrelays and protectiott schemes.

- Apparatus protection, static and numerical relays

- Functioning ofcircuit breaker

T]NIT I PROI'ECTION SCHEN{ES 9

principles and need for protective schcmes - tlaturc and causes of Iaults - types of, laults - MethodsolGrounding - Zones of protcction

and essential qualities olprotection - Protection scheme

TINIT II EI,EC'I'RONIAGNETIC REI,AYS 9

operating pri,ciples of relays - the Universal relay - 1'orque cquation - R-X diagram - Electromagnctic Relays - f)ver current"

Directional, Distance. Diflercntial" Negative sequence and Under fiequenc-v-' relays.

TiNIT III APPARATTIS PROTECTION 9

Current transfbrmers rurd potenlial translbnners and their applications in protection schemes - I)rotection of transfbrmer" gcnerator- motor'

bus bars and transmission line.

T]NIT IV STATIC RI,LAYS AND NI..INIERICAL PROTECI-ION 9

Static rela-v.,s - Phase. Amplitude Comparators - Sl,nthesis of various relays using Static comparators - Block diagram of

Numerical rclays - Over current protection. transformer diffcrential protection" distant protcction oftransmission lines.

UNIT V CIRCTIIT BREAKERS 9

phy,sics ofarcing phenomenon and arc interruption - DC and AC circuit breaking - re-striking voltage and recovery voltage - rate of

rise ofrecovery voltage - resistance switching - curent chopping - interruption ofcapacitive current - Types ofcircuit breakers - air

blast, air break, oil, SF6, MCBs, MCCBs and vacuum cilcuit breakers - comparison of dif'ferent circuit breakers - Rating and

selection of Circuit breakers' 
T',AL : 45 pERI.DS

OT]TCONlES:

Abiiity to understand and analyze Elcctromagnetic and Static Relays.

Abilit,v to suggest suitability circuit breaker.

Ability to find the causes of abnormal operating conditions of the apparatus and system.

Ability to analyze the characteristics and functions ofrelays and protection schemes.

Ability to study about the apparatus protection, static and numerical relays.

Ability to acquire knorvledge on functioning ofcircuit breaker.

TEXT BOOKS:
1. Sunil S.Rao, 'switchgear and Pfotection', Khanna Publishers, New Delhi. 2008-

2. B.Rabindranath and N.Chander, 'Power System Protcction and Switchgear', New Agelntemational (P) Ltd., First Edition 2011

3. Arun hrgole, 'S$,itch Gear and Ptotection'Pearson Education- 2017.

REFERBNCES
BadriRam .B.H. Vishwakama, 'Pouer System Protection and Su.itchgear'', Neu' AgelnternationalPvt Ltd Publishers. Second

Edition 201 l.
y.G.paithankar and S.R.Bhide, 'Fundamentals of power system protection', SecondEdition,Prentice Hall of India Pvt. Ltd.'

New Delhi, 2010.

C.L.Wadhrva, .Electrical Pow,er Sl,stems" 6th Edition. New Age lnternational (P) r,d., 2010

RavindraP.Singh. 'sr.vitchgear and Power Slstem Plotection', PFII Leaming Pdvate Ltd..NewDelhi,2009.

VK Metha," Principles of Porver S1''stems" S. Chand' 2005.

Bhavesh Bhalia. R.P. Maheshrvari. Nilesh G. Chotani.'Protection and Su'itchgear' Press- 201 1
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ABSTRACT

The wireless solution is increasingly spreading as method of battery charging for Electric

Vehicles (EVs). The standard technology of wireless EV battery charging is based on the

Inductive Power Transfer (lPT) between two coupled coils, one connected to the electrical grid

and the other one connected to the rechargeable battery. The tPT provides benefits in terms of

safety and comfoft, due to the absence of a plug-in operation: through IPT, the electrocution

risk typically arising from power cords is avoided and the battery charging operation can

automatically start. The wireless power transf-er obviously represents the only solution for the

dynamic charging, since the wired connection would be impossible during the motion. In spite

ofthe undeniable advantages brought by Inductive Power Transfer, the researchers have to deal

with several issues in order to make this technology even more attractive for the EV market.

Fufthermore, some technical aspects need to be taken into account in the practical

implementation of an IPT system: for example, in order to obtain the maximum coupling, the

misalignment between the coils must be as small as possible. As far as safety is concerned,

even if the IPT allows to reduce the electrocution risk, some care is required regarding the

magnetic field.

4 Dr. R.GURU.MANI,M.E.,nn,D.,M.B,A.,m.lsTE.,F.lE.
FRINCIPAL

IDHAYA ENGG. COLLEGE FOR WOIUIEN

CHINNASALEM.6O6 201. KALLAKURICHI $ {.



 

 

EE8015 ELECTRIC ENERGY GENERATION, UTILIZATION AND CONSERVATION L T P C 

                 3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

 To study the generation, conservation of electrical power and energy efficient equipments. 

 To understand the principle, design of illumination systems and energy efficiency lamps. 

 To study the methods of industrial heating and welding. 

 To understand the electric traction systems and their performance. 

UNIT I ILLUMINATION 9 

Importance of lighting – properties of good lighting scheme – laws of illumination – photometry - types of lamps – lighting 

calculations – basic design of illumination schemes for residential, commercial, street lighting, factory lighting and flood lighting – 

LED lighting and energy efficient lamps. 

UNIT II REFRIGERATION AND AIR CONDITIONING 9 

Refrigeration-Domestic refrigerator and water coolers -   Air-Conditioning-Various types of air-conditioning system and their 

applications, smart air conditioning units - Energy Efficient motors: Standard motor efficiency, need for efficient motors, Motor 

life cycle, Direct Savings and payback analysis, efficiency evaluation factor. 

UNIT III HEATING AND WELDING 9 

Role of electric heating for industrial applications – resistance heating – induction heating – dielectric heating - electric arc 

furnaces. Brief introduction to electric welding – welding generator, welding transformer and the characteristics. 

UNIT IV TRACTION 9 

Merits of electric traction – requirements of electric traction system – supply systems – mechanics of train movement – 

traction motors and control – braking – recent trends in electric traction. 

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9 

Domestic utilization of electrical energy – House wiring. Induction based appliances, Online and OFF line UPS, Batteries - Power 

quality aspects – nonlinear and domestic loads – Earthing – Domestic, Industrial and Substation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• To understand the main aspects of generation, utilization and conservation. 

• To identify an appropriate method of heating for any particular industrial application. 

• To evaluate domestic wiring connection and debug any faults occurred. 

• To construct an electric connection for any domestic appliance like refrigerator as well as to design a battery charging circuit for 
a specific household application. 

 

• To realize the appropriate type of electric supply system as well as to evaluate the performance of a traction unit. 

• To understand the main aspects of Traction. 

TEXT BOOKS: 

1. Wadhwa, C.L. “Generation, Distribution and Utilization of Electrical Energy”, New Age International Pvt. Ltd, 2003. 

2. Dr. Uppal S.L. and Prof. S. Rao, ‟Electrical Power Systems‟, Khanna Publishers, New Delhi, 15th Edition, 2014. 

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010 

REFERENCES 

1. Partab.H, “Art and Science of Utilisation of Electrical Energy”, Dhanpat Rai and Co, New Delhi, 2004. 

2. Openshaw Taylor.E, “Utilization of Electrical Energy in SI Units”, Orient Longman Pvt. Ltd, 2003. 

3. Gupta.J.B, “Utilization of Electric Power and Electric Traction”, S.K.Kataria and Sons, 2002. 

4. Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by National Productivity 

Council. 
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EE8691 ENIBEDDED SYS'I'I.]\I S

OBJE(]I'I\'ES:
To inrparl knor.rledge on tlre fbllori'ing l opics

(. Building Blocks o1'Ernbcddcd System

o Various Embedded Development Strategies

,. Bus Cornmunication iri processors" Input/output interfaoing.

o Various processor scheduling algorithms.

- Basics ol Real time operating s)'stem and example tutorials to discuss on onc rcal timeoperating systcln tool.

Ux'l'l' I INTROD[ICTION TO E\IBEDDED SYS'I'U,NIS 9

Inlrocluclion to F.mbedded S1'stems -Structural units in l:rnbcddccl proccssor . scicction o1'proccssor & nremory' dcviccs- DMA -
Memory'management niethods- Tirner and flounting devices. \\'atchdog Tinrer. Real Tirle Clock. In circuit emulator. Target IIardn'are
Dcbugg ing.

I:NIT II EIIIIEDDITD NET\\'ORKING 9

Embedded Netrvorking: Introduclion. l/O Device Ports & Buses- Serial Bus communioation protoools RS232 standard - RS422 -
RS 485 - CAN Bus -serial Peripheral Interface (SPI) - lnterlntegrated Circuits (lrC) -need fbr device drivers.

TINI'I'III EN{BEDDED F'IRNIWARI] DE\'ELOPN'IENT ENYIRONX,IENT 9
llmbedded Product Development I-i{b Cy'clc- objectives. different phases of EDLC, Modelling of E,DLC: issues in Hardrvare-
softrvare Co-design. Data Florv Graph. state machine model.

Sequential Program Mode[. concurrent Model, object oriented Model.

TINIT I\I RTOS BASED E}IBEDDED SYSTEN{ DESIGN 9
Introduction to basic concepts o1'RTOS- I-ask. process & threads, inteffupt routines in RTOS, Multiprocessing and Multitasking.
Preemptive and non-preemptive schcduling. Task communication shared memory. message passing-, Inter process Communication -
synchronization betrveen processes-semaphores. Mailbox. pipcs. prioritl, inversion. priorityinheritance.

T]NI]'V IiT{BEDDI,D SYSTE}I APPLICATION AND DE\'ELOP]IIENT 9
Case Study of Washing Machine- Automotive Application- Smarl card System Application-ATM machine -Digital camera

TOTAL: ,15 PERIODS

OTITCON{ES:

o Ability to understand and analyze Embedded systems.

,. Ability to suggest an embedded system for a given application.

Ability to operate various Embedded Development Strategies

Ability to study about the bus Communication in processors.

Ability to acquire knowledge on various processor scheduling algorithms.

Ability to understand basics of Real time operating system.

TEXT BOOKS:
I . Peckol. "Embedded system Design", John Wiley & Sons.20l0

2. Ly'la B Das." Embedded Systems-An Integrated Approach", Pearson,20l3

3. Shibu. K.V, "Tntroduction to Embedded Systems". 2e. Mc grarv Hill, 2017.

REFERENCES
I. Raj Kamal. 'Embedded System-Architecture. Programming, Design'. Mc Grarv Hill, 2013.

2. C.R.Sarma. "Embedded Systerns Engineeling", University Press (tndia) Pvt. Ltd, 2013.

3. Tammy Noergaard, "Embedded Systems Alchiteotulc", [,lsevier. 2006.

4. Ilan-Way Huang. "Embedded system Design Using C8051". Cengage Leaming. 2009.

5. Rajib Mall ''Real-Time systems Theory and Praclice" Pearson Education. 2007.
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EE8017 HIGH VOLTAGE DIRECT CURRENT TRANSMISSION L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Planning of DC power transmission and comparison with AC power transmission. 

 HVDC converters. 

 HVDC system control. 

 Harmonics and design of filters. 

 Power flow in HVDC system under steady state. 

UNIT I INTRODUCTION 9 

DC Power transmission technology–Comparison of AC and DC transmission–Application of DC transmission–Description 

of DC transmission system–Planning for HVDC transmission–Modern trends in HVDC technology–DC breakers–

Operating problems– HVDC transmission based on VSC –Types and applications of MTDC systems. 

UNIT II ANALYSIS OF HVDC CONVERTERS 9 

Line commutated converter -Analysis of Graetz circuit with and without overlap -Pulse number– Choice of converter 

configuration – Converter bridge characteristics– Analysis of a 12 pulse converters– Analysis of VSC topologies and firing 

schemes. 

UNIT III CONVERTER AND HVDC SYSTEM CONTROL 9 

Principles of DC link control–Converter control characteristics–System control hierarchy– Firing angle control– Current 

and extinction angle control–Starting and stopping of DC link 

–Power control –Higher level controllers –Control of VSC based HVDC link. 

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9 

Reactive power requirements in steady state–Sources of reactive power–SVC and STATCOM– Generation of harmonics –

Design of AC and DC filters– Active filters. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC quantities–DC system model –Inclusion of constraints –Power flow analysis –case study 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the principles and types of HVDC system. 

 Ability to analyze and understand the concepts of HVDC converters. 

 Ability to acquire knowledge on DC link control. 

 Ability to understand the concepts of reactive power management, harmonics and 

power flow analysis. 

 Ability to get knowledge about Planning of DC power transmission and comparison with AC power transmission. 

 Ability to understand the importance of power flow in HVDC system under steady state. 

TEXT BOOKS: 

1. Padiyar,K.R.,“HVDC power transmission system”, New Age International(P)Ltd. NewDelhi, Second Edition,2010. 

2. Arrillaga,J.,“High Voltage Direct Current Transmission”, Peter Pregrinus, 

London,1983. 

 

REFERENCES 

1. Kundur P.,“ Power System Stability and Control”, McGraw-Hill,1993. 

2. Colin Adamson and Hingorani NG,“ High Voltage Direct Current Power 

Transmission”, Garraway Limited, London, 1960. 

3. Edward Wilson Kimbark,“ Direct Current Transmission”, Vol.I, Wiley inter science, New York, London, Sydney,1971. 
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EE8010 POWER SYSTEMS TRANSIENTS L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Generation of switching transients and their control using circuit – theoretical concept. 

 Mechanism of lighting strokes and the production of lighting surges. 

 Propagation, reflection and refraction of travelling waves. 

 Voltage transients caused by faults, circuit breaker action, load rejection on integrated power system. 

UNIT I INTRODUCTION AND SURVEY 9 

Review and importance of the study of transients - causes for transients. RL circuit transient with sine wave excitation - double 

frequency transients - basic transforms of the RLC circuit transients. Different types of power system transients - effect of 

transients on power systems – role of the study of transients in system planning. 

UNIT II SWITCHING TRANSIENTS 9 

Over voltages due to switching transients - resistance switching and the equivalent circuit for interrupting the resistor current - 

load switching and equivalent circuit - waveforms for transient voltage across the load and the switch - normal and abnormal 

switching transients. Current suppression - current chopping - effective equivalent circuit. Capacitance switching - effect of 

source regulation - capacitance switching with a restrike, with multiple restrikes. Illustration for multiple restriking transients - 

ferro resonance. 

UNIT III LIGHTNING TRANSIENTS 9 

Review of the theories in the formation of clouds and charge formation - rate of charging of thunder clouds – mechanism of 

lightning discharges and characteristics of lightning strokes 

– model for lightning stroke - factors contributing to good line design - protection using ground wires - tower footing 

resistance - Interaction between lightning and power system. 

UNIT IV TRAVELING WAVES ON TRANSMISSION LINE COMPUTATION OF 9 

TRANSIENTS 

Computation of transients - transient response of systems with series and shunt lumped parameters and distributed lines. 

Traveling wave concept - step response - Bewely‟s lattice diagram - standing waves and natural frequencies - reflection and 

refraction of travelling waves. 

 

UNIT V         TRANSIENTS IN INTEGRATED POWER SYSTEM 9 

The short line and kilometric fault - distribution of voltages in a power system - Line dropping and load rejection - voltage 

transients on closing and reclosing lines - over voltage induced by faults -switching surges on integrated system Qualitative 

application of EMTP for transient computation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze switching and lightning transients. 

 Ability to acquire knowledge on generation of switching transients and their control. 

 Ability to analyze the mechanism of lighting strokes. 

 Ability to understand the importance of propagation, reflection and refraction of travelling waves. 

 Ability to find the voltage transients caused by faults. 

 Ability to understand the concept of circuit breaker action, load rejection on integrated power system. 

 

TEXT BOOKS: 

1. Allan Greenwood, „Electrical Transients in Power Systems‟, Wiley Inter Science, New York, 2ndEdition, 1991. 

2. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and Sons Inc., Second Edition, 

2009. 

3. C.S. Indulkar, D.P.Kothari, K. Ramalingam, „Power System Transients – A statistical approach‟, PHI Learning 

Private Limited, Second Edition, 2010. 

REFERENCES 

1. M.S.Naidu and V.Kamaraju, „High Voltage Engineering‟, McGraw Hill, Fifth Edition, 2013. 

2. R.D. Begamudre, „Extra High Voltage AC Transmission Engineering‟, Wiley Eastern Limited, 1986. 

3. Y.Hase, Handbook of Power System Engineering,” Wiley India, 2012. 

4. J.L.Kirtley, “Electric Power Principles, Sources, Conversion, Distribution and use,” Wiley, 2012. 

5. Akihiro ametani,” Power System Transient theory and applications”, CRC press, 2013. 
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EE8703 RENEWABLE ENERGY SYSTEMS L T P C 

  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Awareness about renewable Energy Sources and technologies. 

 Adequate inputs on a variety of issues in harnessing renewable Energy. 

 Recognize current and possible future role of renewable energy sources. 

UNIT I RENEWABLE ENERGY (RE) SOURCES 9 

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, Sustainable Design and development, 

Types of RE sources, Limitations of RE sources, Present Indian and international energy scenario of conventional and RE 

sources. 

UNIT II WIND ENERGY 9 
Power in the Wind – Types of Wind Power Plants(WPPs)–Components of WPPs-Working of WPPs- Siting of WPPs-Grid 

integration issues of WPPs. 

 

UNIT III SOLAR PV AND THERMAL SYSTEMS 9 

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver Power Plants, Solar Ponds.- Thermal 

Energy storage system with PCM- Solar Photovoltaic systems : Basic Principle of SPV conversion – Types of PV Systems- 

Types of Solar Cells, Photovoltaic cell concepts: Cell, module, array ,PV Module I-V Characteristics, Efficiency & Quality of the 

Cell, series and parallel connections, maximum power point tracking, Applications. 

UNIT IV BIOMASS ENERGY 9 

Introduction-Bio mass resources –Energy from Bio mass: conversion processes-Biomass Cogeneration-Environmental Benefits. 

Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro hydro power: Classification of hydropower schemes, 

Classification of water turbine, Turbine theory, Essential components of hydroelectric system. 

UNIT V OTHER ENERGY SOURCES 9 

Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy: Energy from waves, wave 

power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen Production and Storage- Fuel cell : Principle of 

working- various types - construction and applications. Energy Storage System- Hybrid Energy Systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to create awareness about renewable Energy Sources and technologies. 

 Ability to get adequate inputs on a variety of issues in harnessing renewable Energy. 

 Ability to recognize current and possible future role of renewable energy sources. 

 Ability to explain the various renewable energy resources and technologies and their applications. 

 Ability to understand basics about biomass energy. 

 Ability to acquire knowledge about solar energy. 

 

TEXT BOOKS: 

1. Joshua Earnest, Tore Wizeliu, „Wind Power Plants and Project Development‟, PHI Learning Pvt.Ltd, New Delhi, 

2011. 

2. D.P.Kothari, K.C Singal, Rakesh Ranjan “Renewable Energy Sources and Emerging Technologies”, PHI Learning 

Pvt.Ltd, New Delhi, 2013. 

3. Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning, USA, 2016. 

 

REFERENCES 

1. A.K.Mukerjee and Nivedita Thakur,” Photovoltaic Systems: Analysis and Design”, PHI Learning Private Limited, 

New Delhi, 2011 

2. Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited, Delhi, 2015. 

3. Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and Applications”, PHI Learning Private 

Limited, New Delhi, 2011 

4. Bradley A. Striebig,Adebayo A.Ogundipe and Maria Papadakis,” Engineering Applications in Sustainable Design and 

Development”, Cengage Learning India Private Limited, Delhi, 2016. 

5. Godfrey Boyle, “Renewable energy”, Open University, Oxford University Press in association with the Open 

University, 2004. 

Shobh Nath Singh, „Non-conventional Energy resources‟ Pearson Education ,2015. 
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ABSTRACT

The wireless solution is increasingly spreading as method of battery charging for Electric

Vehicles (EVs). The standard technology of wireless EV battery charging is based on the

Inductive Power Transfer (lPT) between two coupled coils, one connected to the electrical grid

and the other one connected to the rechargeable battery. The tPT provides benefits in terms of

safety and comfoft, due to the absence of a plug-in operation: through IPT, the electrocution

risk typically arising from power cords is avoided and the battery charging operation can

automatically start. The wireless power transf-er obviously represents the only solution for the

dynamic charging, since the wired connection would be impossible during the motion. In spite

ofthe undeniable advantages brought by Inductive Power Transfer, the researchers have to deal

with several issues in order to make this technology even more attractive for the EV market.

Fufthermore, some technical aspects need to be taken into account in the practical

implementation of an IPT system: for example, in order to obtain the maximum coupling, the

misalignment between the coils must be as small as possible. As far as safety is concerned,

even if the IPT allows to reduce the electrocution risk, some care is required regarding the

magnetic field.

4 Dr. R.GURU.MANI,M.E.,nn,D.,M.B,A.,m.lsTE.,F.lE.
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r,tc8551 CON,IMt]NICATION NETWORKS

OB.IIiC'I'IYES:

The student should be made to:

o LJndcrstand thc division o1-netrvork lirnctionalities into Iavers.

o Be familiar rvith the components required to build diffcrcnt t.vpcs of netu'orks

o Be erposed to the requircd functionality at each la1-'er

. Learn the llorv control and congestion control algorithms

TiNIT I FIIND,{NIEN'I'AI,S & I,INK LA\'ER 9

Orervieu'of Data Comrnunications- Netu,orks - Building Netrvork and its q,pes- Ovenierv ol
lnternet - Protor;ol Layering - OSI Mode - Phl,sical I-a1'cr Ovcrvicrv of Data and Signals -introductionto DataLinkLal,er
- I-ink laver Addressing- Error Detection and Correclion

T]I\.IT II NIEDIA ACCESS & INI.ERNET\\,ORKING 9

Overvierv of Data link Control and Media access control - Ethernet (802.3) - Wirclcss [.ANs - Available Prolocols -
llluctooth - Bluctooth Low Energl - WiFi - 6l-orul'}AN-Zigbee - Network layer services - Packet Srvitching - lPV4 Address -
Network layer protocols ( lP. ICMP. Mobile IP)

T]NIT III ROTITING 9

Routing - Unicast Routing - Algorithms - Protocols - Muhicasl Routing and its basics - Or,ervierv of Intradomain and
interdomain protocols - Overvierv oflPv6 Addressing - Transition from IPv4 to lPv6

TINIT I\/ TRANSPORT LAYER 9

Introduclion to Transport layer -Protocols- Uscr Datagram Protocols (t-lDP) and Transmissior.r Control Protocols (TCP) -
Services - Features - TCP Connection - State Transition Diagram - Florv. Error and Congestion Control - Congestion
avoidance (DECbit. RED) - QoS - Applicationrequirements

TJNIT V APPLICA'I'ION LAYER 9

Application Layer Paradigms - Client Server Programming - World Wide Web and HTTP - DNS- -Electronic Mail (SMTP, POP3,
IMAP, MIME) - lntroduction to Peer to Peer Nefivorks - Need fbr
Cryptography and Network Security - Firervalls.

TOTAL:45 PERIODS
OT]TCOMES:

At the end ofthe course, the student should be able to:
o ldentiry the components required to build dilferent types ofnetvu,orks

o Choose the required functionality at each Iayer for given application

r Identifu solution for each functionality at each layer

e Trace the florv ofinformation from one node to another node in the network

TEXT BOOK:
l. BehrouzA.Forouzan.-DatacommunicationandNet\\,otkingll.FifthEdition,TataMcGraw-Hi11,2013(UNITI-V)

REFERENCES

l. .Tames F. Kurose, Keith W. Ross, 
-Computer 

Netrvorking - A Top-Donn ApproachFeaturing the Internetll, Seventh
Edition. Pearson Education, 20 I 6.

2. Nader. F. Mir,- Computer and Communication Netrvorksll. Pearson Prentice HallPublishers, 2"dEdition" 2014.

3. Ying-Dar Lin" Ren-Hung Hwang, Fred Baker. 
-Computer 

Netrvorks: An Open SourceApproachll, Mc Grarv Hill Publisher,

201 l.
4. Larr1, L. Peterson, Brucc S. Davie, 

-Computer 
Networks: A Systems Approachll, FifthEdition, Morgan Kaufmann

Publishers. 201 L
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EC8501

OB.]ECTIVES:

DI(;IT.\L ('O\I\II'\I(],{1'ION C

3

To knorv the principles ofsanipling & quantization

To studv the various wavefbrm coding schcnrcs

'l'o leam thc various baseband transmissitin schemes

To understand the various band pass signaling schemes

To know' the fundamenlals ol channel coding

T]NIT I INFORN{ATION THEORY
Discrete Memoryless source, lnformation. Entropy, Mutual Infbrmation - Discrete Memoryless

channels - Binary Symnietric Channel, Channel Capacity - Hartlel, - Shannon lau,- Source codingtheorem - Shannon - Fano &
Hufllnan codes.

9

T]NTT II WAYEFOR}I CODING & RE,PRIiSI,]N1'ATION 9

Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principlcs-l-incar Predictive Coding- Properties ol Line
codes- Porver Spectral Densit_v of Unipolar / Polar RZ & NRZ - Ilipolar NRZ - Manchester

TINIT III BASEBAND TRANSN,IISSION & RECEPTION 9

ISI - Nyquist criterion for distortion less transmission - Pulse shaping - Correlative coding - Eyepattern -Receiving Filters-
Matched Filter" Correlation receiver. Adaptive Equalization

UNIT IV DIGITAL MODTILATION SCHEN{E 9

Geometric Representation of signals - Ceneration, dctection. PSD & BER of Coherent BPSK, BFSK & QPSK - QAM - Carrier
Synchronization - Structure of Non-coherent Receivers - Principleof DPSK.

TINIT V ERROR CONTROL CODING 9

Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes - Convolutionalcodes - Viterbi Decoder.

TOTAL:45 PERIODS

OT]TCON{ES:

Llpon completion ofthe course, the student should be able to

. Design PCM systerns

o Design and implemcnt base band transmission schemes

o Design and implement band pass signaling schemes

Analyze the spectrai characteristics of band pass signaling schemes and their noiseperformance

Design error control coding schemes

TEXT BOOK:

1. S. Haykin, 
-Digital 

Cornmunicationsll, .Iohn Wiley, 2005 (Unit I -V)

RTFERENCES

l. B. Sklar, -Digital Communication Fundamentals and Applicationsll, 2nd Edition, PearsonEducation,2009

a

a

P

0

I'
0

t-

3

2. BP.LaIhi, 
-Modern 

Digital and Analog Communication Systernsll 3rd Edition. Oxford UniversityPress 2007.

3. H P Hsu, Schaum Outline Series - 
-Analog 

and Digital Communicationsll. TMI{ 2006
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EC8252 IILI]C'|'RONIC DI'l\ lclls L T P C

3001
OB.IECTIYES:

r To acquaint the students rvith thc construction. thcorr and opcratiou ol the basic electronic dcviccs such as PN junction
diode. Bipolar and Ficld effect T1'ansistors. Porl,er control devices. LED. l-CD and other Opto-electronic devices

IINII'I SE\IICONDTI(-1'OR DIOI)I] I)

PN junction diode. Currcnt cquations. Energl Band diagram. Diflusion and drift curent densities. fors'ard and reverse bias

characlcristics. Transition and Dillusion Capacitanccs" Srvitching Characteristics" Breakdomr in PN .lunction Diodes.

TINIT II BIPOLAR JI.In.CI.ION I'IIANSIS.IORS 9

NPN -PNl'] -Operations-Earll,ef-fcct-Current equatior.rs- Input and Output characlerislics of CE,CB. CC - H1'brid -zr model - h-
parameter model. lrbcrs Moll Model- Gummel Poon-modcl" Multillmitter Transistor.

TINIT III FIELD EFFECI"TRANSISI'ORS 9

JFE,Ts - Drain and Transf-er characterislics.-Currenl cquations-Pinch ofT voltagc and its significancc- MOSFET-
Characteristics- f'hreshold voltage -Cl-rannel length modulation" D- MOSFET, E-MOSIrllT- Characteristics - Comparison of
MOSFET rvith.IFE,T.

I.]NII'I\/ SPECIAL SE]\{ICONDUCTOII DEVICES 9

Mctal-Semiconduotor Junction- MtlSIrET, FINFEI', PINFET. CNTFET. DUAL GAl'lr MOSFET" Schottkv barrier diodc-Zener
diode-Varactor diodc -l'unnel diode- Galliurn Arsenide device. LASER diodc. I-DR.

[INIT V POWER DEVICES AND DISPLAY DEVICES 9

UJT, SCR, Diac. Triac. Porver BJT- Por.ver MOSFET- DMOS-VMOS. LED, LCD, Photo transistor, Opto Coupler, Solar cell. CCD.

TOTAL: 45 PERIODS

OTITCON{ES:

At the end ofthc course the students will be able to:

o Explain the V-l characteristic of diode, UJT and SCR

o Describe the equivalence circuits oftransistors

. Operate the basic electronic devices such as PN junction diode. Bipolar and Field ellectTransistors, Porver control

devices, LED, LCD and other Opto-electronic devices

.I'EXT BOOKS:
l. Donald A Neaman. 

-Semiconductor 
Physics and Devicesll, Fourth Edition, Tata Mc Grau'Hilllnc.20l2.

2. Salivahanan. S, Suresh Kumar. N. Vallavaraj.A, 
-Electronic 

Devices and circuitsll, Third Edition,Tata McGrarv- Hill, 2008.

REFERf,NCES:
l. Robert Boylestad and Louis Nashelsky, 

-Electron 
Devices and Circuit Theoryll PearsonPrentice Hall, lOth edition. July

2008.

2. R.S.Sedha, - A Text Book of Applied Electronicsll S.Chand Publications, 2006.

3. Yang,-FundamentalsofSemiconductordevicesll,McGrawHilllnternationalEdition, 1978.
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ABSTRACT

India is one of the fastest developing countries with significant

advancement in the field of the railway network. Railways has one of the

largest railway networks to reliability and passenger safety Among other

factors, cracks developed on the rails due to absence of timely detection and

the associated maintenance pose serious questions on the security of

operation of rail transport. Manual detection of tracks is cumbersome and

not fully effective owing to much time consumption and requirement of

skilled technicians.

This work is aimed towards addressing the issue by developing

an automatic railway track crack detection system. This work introduces a

project that aims in designing robust railway crack detection scheme

(RRCDS) using TSOP IR Receiver Sensor assembly system which avoids

the train accidents by detecting the cracks on railway tracks. The capable of

alerting the authorities in the form of SMS messages along with location by

using GPS and GSM modules. The system also includes distance measuring

sensor which displays the track deviation distance between the railway

tracks
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EC83s1 ELECTRONIC CIRCTJITS I LTP C

3003

OITJECTIYES:

e 'l'o understand llre methods olbiasing transistors

o 'l'o design and anall'ze single stage and multistage amplifier circuits

. To anal)zc the frequencl'response olsmall signal ampliliers

o To design and analyze the regulated DC porver supplies.

o 'l'o troubleshoot and fault analysis ol'porver supplics.

TINII' I tsIASING OF'DISCR.T]'I'T, tsJ'I'. JI.'ET AND ]\{OSFET 9

llJT- Need for biasing - DC I-oad Line and Bias Point - DC anallsis ol l'ransistor circuits - Various biasing methods of B.lT -
Bias Circuit Design - Thermal stability - Stahility factors - Bias compensation techniques using Diode" thermistor and sensistor -
Biasing B.lT Switching Circuits- JFDT - DC I-oad I-ine and Bias Point - Various biasing methods o1'JFITT -JFET Bias Clircuit
Dcsign - MOSFET Biasing - Biasing FET Su,itching Circuits.

tiNIT II I}J'I'A\{PLIFIERS 9

Small Signal Hybrid zr equivalent circuit of BJT - Earll, efiect - Analysis of CE. CC and CB amplilicls using H-"-brid a

equivalent circuits - AC Load Line Anall sis- Darlington Amplifier - Bootstrap lechnique - Cascade. Cascode oonfigurations -

Dillerential amplifier. Basic BJT dillerential pair - Small signal analysis and CMRR.

T]NIT III SINGLE STAGE FET, \IOSFET AN'TPLIFIERS

Small Signal lllbrid r equivalent circuit of [:I]'l' and MOSFET - Analysis ol CS. CD and CGamplilicrs using Hybrid n

equivalent circuits - Basic FET differential pair- BiCMOS circuits.

T]NIT IV FREQT]ENC\'RESPONSE OF AN{PLIFIERS 9

Amplifier frequencl response - Frequency response of transistor amplifiers u'i1h circuit capacitors

- B.lT frequenc) response - short circuit current gain - cut off fiequency - fn. f! and uniry' gain bandrvidth - Miller eff-ect -
frequency rcsponse of FET - High frequencl, analysis of CE and MOSFE,T CS amplifier - Transistor Su'itching Times.

UNIT V POWER SUPPLIES AND ELECTRONIC DEVICE TESTING 9

Linear mode pouar supply - Rectifiers - Filters - Half-Wave Rectifier Pou,er Supply - Full-Wave Rectifier Poner Supply - Voltage
regulators: Voltage regulation - Linear series, shunt and switching Voltage Regulators - Over voltage protection - BJ'[ and

MOSFET - Switched mode power supply (SMPS) - Power Supply Performance and Testing - Troubleshooting and Fault Analysis,
Design of Regulated DC Por.ver Supply.

TOTAL: ,{5 PERIODS

OUTCOMES:

After studying this course, the student should be able to:

. Acquire knorvledge of
r Working principles, characteristics and applications of BJT and FET
r Frequency response characteristics ofBJT and FET amplifiers

o Analyze the performance of small signal BJT and FET amplifiers - single stage and muhistage amplifiers

. Apply' the knowledge gained in the design of Electronic circuits

TEXT BOOKS:

l. Donald. A. Neamen, Electronic Circuits Analysis and Design. 3'd Edition, Mc Grarv I{illEducation (India) Private Ltd., 2010.

(Unit I-lV)
2. Robert L. Boylestad and Louis Nasheresky. 

-Electronic 
Devices and Circuit Theoryll, llthlldition. PearsonEducation,20l3.

(Unit V)
REFERENCES
l. Millman J, Ilalkias.C.and Sathyabrada.lit" Electronic Devices and Circuits,4't'l:dition, Mc Grarv IlillEducation (lndia) Private

r.td." 2015.

2. Salivahanan and N. Suresh Kumar. Elcctronic Devices and Circuits. 4th Edition, Mc Graw IlillEducation (lndia) Private

1.rd..2017 .

3. Floy'd. Irlcctronic Devices- Ninth Edition. Pearson Education. 2012.

4. Davitl A. Bell^ Electronic Devices & Circuits. 5'h Edition. Oxford Universitr" Press. 2008.

5 Annar A. Khan and Kanchan K. Dey, A Firsr Course on ElectronictrPH?f.r&Ui,."*
trrM.E.,Ph.D.,M.8.A.,M'tsrE.,F.lE i
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EC8451 ELECTROMAGNETICFIELDS L T P C

,l 004
OBJECTIVES:

. To gain conceptual and basic mathematical understanding ofelectric anil magnetic fields infree space ancl in rnaterials

o To understand the coupling between electric and rnagnetic fields through Faraday's larv,displacenent current and

Maxr.vel1's equations

o To understand wave propagation in lossless and in lossy media

r To be able to solve probletrs based on the above concepts

I]NI]'I INTRODTI(]TION 12

Elcctromagnetic model. Units and constants. Revierv of vector algebra. Rectangular. cylindrical and spherical coordinate systems-

Li1e. surface and volume integrals, Gradient of a scalar field. Divergence of a vector Iield. Divergence theorem" Clurl of a vector

field, Stoke's theorem. Null identities, Ilelmholtz's theorem

TINIT II ELECTI1OSTATICS 12

Elcctric fleld. Coulomb's larv. Gauss's larv and applications, Electric potential. Conduotors in static electric ileld, Dielectrics in statio

electric fie1d. Electric flux densitl.and dielcctric constant. Boundary conditions, Capacitance. Parallel. cylindrical and spherir:al

capacitors, Electrostatic energy. I'oisson's and Laplace's equations, I-Jniqucncss ofelectrostatic solulions, Current densitl' and Ohm's

larv. Electromotive force and Kirchholls voltage lau,. Irquation of continuity and Kirchhofl's current law

T]NIT III NTAGNETOSTATICS 12

Lorentz fbrce equation. Larv of no magnetic monopoles, Ampere's larv. Vcctor magnetic potential. BiofSavart larv and applications,

Magnetic field intensity and idea of relative permeability. Magnetic circuits. Behaviour of magnetic materials, Boundary

conditions. Inductance and inductors. Magnetic energy. Magnetic forces and torqucs

IINIT MINIE-YARYING FIELDS AND MAXWELL's EQUATIONS l2
Faraday's lan, Displacement curent and Maxrvell-Ampere law. Maxrvell's equations. Potential functions. Electromagnetic boundary

conditions. Wave equations and solutions. Timeiarmonic fields

UNIT V PLANE ELECTRONTAGNETIC WAVES 12

Plane rvaves in lossless media, Plane waves in lossy media (low-loss dielectrics and good

conductors). Group velocity" Electromagnetic power flow and Poynting vector, Normal incidence ata plane conducting boundary,

Normal incidence at a plane dielectric boundary

TOTAL:60 PERIODS

OUTCOMES:
By the end ofthis course, the student should be able to:

o Display an understanding of fundamental electromagnetic laws and concepts

e Write Maxwell's equations in integral, differential and phasor forms and explain their physical meaning

. Explain electromagnetic wave propagation in lossy and in lossless media

r Solve simple problems requiring estimation ofelectric and magnetic field quantities based on these concepts and larvs

a

TEXT BOOKS:
l. D.K. Cheng, Field and rvave electromagnetics, 2nd ed., Pearson (India), 1989 GfNIT l, II,III IV,V)

2.W.I{. Hayt and J.A. Buck, Engineering electrmagnetics, 7th ed.. McGraw-Hill (lndia), 2006 (UNIT I-V)

REFERENCES

l. D.J. Griffiths, Introduction to electrod;Tramics, 4th ed., Pearson (India), 2013

2. B.M. Notaros, Electromagnetics, Pearson: Neu'Jersey, 2011

3. M.N.O. Sadiku and S.V. Kulkarni, Principles of electromagnetics, 6th ed., Oxlord (Asian Edition),2015
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 OPTICAL COMMUNICATION L T P C 

EC8751  3 0 0 3 

OBJECTIVES: 

 To study about the various optical fiber modes, configuration and transmission characteristics of optical fibers 

 To learn about the various optical sources, detectors and transmission techniques 

 To explore various idea about optical fiber measurements and various coupling techniques 

 To enrich the knowledge about optical communication systems and networks 

UNIT I INTRODUCTION TO OPTICAL FIBERS 
   

9 

Introduction-general optical fiber communication system- basic optical laws and definitions- optical modes and 

configurations -mode analysis for optical propagation through fibers- modes in planar wave guide-modes in cylindrical 

optical fiber-transverse electric and transverse magnetic modes- fiber materials-fiber fabrication techniques-fiber optic 

cables- classification of optical fiber-single mode fiber-graded index fiber. 

UNIT II TRANSMISSION CHARACTERISTIC OF OPTICAL FIBER 
   

9 

Attenuation-absorption --scattering losses-bending losses-core and cladding losses-signal dispersion –inter symbol 

interference and bandwidth-intra model dispersion-material dispersion- waveguide dispersion-polarization mode dispersion-

intermodal dispersion- dispersion optimization of single mode fiber-characteristics of single mode fiber-R-I Profile- cutoff 

wave length-dispersion calculation-mode field diameter. 

UNIT III OPTICAL SOURCES AND DETECTORS 

   

9 

Sources: Intrinsic and extrinsic material-direct and indirect band gaps-LED-LED structures- surface emitting LED-Edge 

emitting LED-quantum efficiency and LED power-light source materials-modulation of LED-LASER diodes-modes and 

threshold conditions-Rate equations-external quantum efficiency-resonant frequencies-structures and radiation patterns-

single mode laser-external modulation-temperature effort. 

Detectors: PIN photo detector-Avalanche photo diodes-Photo detector noise-noise sources-SNR-detector response time-

Avalanche multiplication noise-temperature effects- comparisons of photo detectors. 

UNIT IV OPTICAL RECEIVER, MEASUREMENTS AND COUPLING 
   

9 

Fundamental receiver operation-preamplifiers-digital signal transmission-error sources-Front end amplifiers-digital receiver 

performance-probability of error-receiver sensitivity-quantum limit. Optical power measurement-attenuation measurement-

dispersion measurement- Fiber Numerical Aperture Measurements- Fiber cut- off Wave length Measurements- Fiber 

diameter measurements-Source to Fiber Power Launching-Lensing Schemes for Coupling Management-Fiber to Fiber 

Joints-LED Coupling to Single Mode Fibers-Fiber Splicing- Optical Fiber connectors. 

UNIT V OPTICAL COMMUNICATION SYSTEMS AND NETWORKS 
   

9 

System design consideration Point – to –Point link design –Link power budget –rise time budget, WDM –Passive 

DWDM Components-Elements of optical networks-SONET/SDH- Optical Interfaces-SONET/SDH Rings and Networks-

High speed light wave Links-OADM 

configuration-Optical ETHERNET-Soliton. 

TOTAL:45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Realize basic elements in optical fibers, different modes and configurations. 

 Analyze the transmission characteristics associated with dispersion and polarization techniques. 

 Design optical sources and detectors with their use in optical communication system. 

 Construct fiber optic receiver systems, measurements and coupling techniques. 

 Design optical communication systems and its networks. 

TEXT BOOKS: 

1. P Chakrabarti, "Optical Fiber Communication‖, McGraw Hill Education Private Limited, 2016 (UNIT I, II, III) 

2. Gred Keiser,"Optical Fiber Communication‖, McGraw Hill Education (India) Private Limited. Fifth Edition, Reprint 2013. 

(UNIT I, IV, V) 

REFERENCES: 

1. John M.Senior, ―Optical fiber communication‖, Pearson Education, second edition.2007. 

2. Rajiv Ramaswami, ―Optical Networks ― , Second Edition, Elsevier , 2004. 

3. J.Gower, ―Optical Communication System‖, Prentice Hall of India, 2001. 
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ABSTRACT

The SARS-CoV-2 pandemic has affected millions of people worldwide.

To date, several million people have gone to the valley of death and many

more are getting affected by it on daily bases. Hundreds of subjects don't

get diagnosed with COVID-19 at their early stage due to the shortage of

testing equipment. The current approach to test COVID19 is by using

reverse transcription-polymerase chain reaction (RT-PCR). This process

is time consuming and due to its huge demand, there is a shortage of

these kits. Round the globe, researchers are trying to find alternative

techniques to diagnose coronavirus in affected people. Radiological

equipment such as X-ray and CT-scan came up as potential alternatives

for COVID-l9 diagnosis.As per the idea, deep learning technology is

used to diagnose COVID-l9 in subjects through chest CT-scan. VGG16

algorithm is used for more accurate detection of coronavirus. Instead of

performing horizontally and vertically flipped image conversion, it will

perform blocking operation. Our proposed model achieved better result In

terms of Accuracy, precision, Recall, F-score, respectively. The results

are compared with both the traditional machine learning methods and

those using Convolutional Neural Networks (CNNs). The results
{l*-r
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EC8352 SIGNAL,S AND SYSI'ENIS

OB.]ECT'I\ F]S:

o l-o understand the basic propedies olsigrral & slstems

r To kno*,thc mcthods ol'characterization ol I- ll systenls in tirre dornain

o 'l'o anal)ze continuous tit.ne signals and systerr ir.r the l:ourier and Laplace domain
o To anal,r'zc discrete time signals and s)'stem in the Fouricr and Z transfomr dontailr

TINIT I CI,ASSIFICATIO]\.I OF SICNAI,S AND S\.ST.ENIS 12

Standard signals- Step. Rarnp. Pulse" Impulse. Real and conrplex exponentials and Sinusoids fllassiflcation ol'signals -Continuous time (CT) and I)iscrete Tirne (l)I') signals. Periodic & Aperiodic signals. Deterministic & Random signals.
Energl'& Pot'er signals - Classifir:ation of s1'stems- CT slstems and [)'l s)stems- - Linear & Non]incar. Time-r,aliant &
Tirne-invariant. Causal & Non-causal- Stable & Unstable.

P

0

I,T
.l 0

(l
I

TTNIT III LINI.],AR TI\IE IN\/ARIANT CONTINT]OT]S ]-INIE SYSTEN{S I2
lmpulse response - convolution integrals- Dif'lcrential Equation- I:ourier and Laplace trarrsfbrms inAnall,sis o1'CT sr,stcms - Systems
conncclcd irr series / parallel.

T.NIT II ANALYSIS OF CONTINT]OTIS TI}IE SIGNAI-S
Fourier series lor periodic signals - Fourier Translbrm - propcrties- Laplaoe Translbrnrs andproperties

TINIT IY ANAL\'SIS OF DISCIIL,TE TI\,IE SIGNALS
Baseband signal Sampling - Fourier 'fransform of discrcte time signals (DT1:1') - Properties oIDTFT -
Properties

t2

12

Z Transform &

TINIT Y LINEAR TIX,IE INVARIANT-DISCRETE TIN{E SYSTEN,IS 12

Impulse response-Difference equations-Convolution sum- Discrete Fourier Transform and ZTransform Analysis of Recursive
& Non-Recursive systems-DT systems connected in series and
parallel.

TOTAL:60 PERIODS
OT]TCON{ES:

At the end ofthe course, the student should be able to:

r To be able to determine ifa given system is linear/causal/stable

. Capable of determining the fiequency components present in a deteministic signal
o Capable of characterizing LTI systems in the time domain and liequency domain

o To be able to compute the output of an LTI system in the time and frequency domains

TEXTBOOK:
1. Allan V.Oppenheim. S.Wilsky and S.H.Narvab, 

-Signals 
and Systernsll. Pearson, 2015.(Unit l-V)

REFERENCES

l. B. P. Lathi, 
-Principles 

of Linear Systems and Signalsll, Second Edition, Oxford, 2009.

2. R.E.Zeimer, W.H.Tranter and R.D.Fannin. 
-Signals & Systems - Continuous andDiscretell, Pearson, 2007

3. .Iohn Alan Sluller, -An Introduction to Signals and Systemsll, Thomson.2007.
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EC86s2 WIRELESS COMMUNICATION

OB.IEC'I'IvE,S:

r To stud),the characterislic olu'ireless channel

o l'o understand the design ofa cellular s)steln

r To stud) the various digital signaling lechniques and multipath mitigation techniclues

r To understand the concepts o1'multiplc antcnlla teohniqucs

tiNl'l-l \\'IRELESS (IH;\NNELS 9

Large scale path loss - Path loss models: Free Space and Trvo-Ra1 models -Link Budgetdesign - Small scalc fading-
Paralneters ol mobile multipath channels - Tinre dispersion parameters-Coherence band\vidth - Doppler spread &
Coherencc timc. tading duc to Multipath time dela1, spread - fla1 fading - frequencl, sclective fading - Fading due
to Doppler spread - fast fading - slorv fading.

I]NI'I'II CELLTJLAR ARCHITECTT]RIi 9

Multiple Access techniques - FDMA" I'DMA. CDMA - Capacity calculations-Cellularconcept- Frequency reuse -

channel assignrnent- l.rand off- interfbrence & system capacity- trunking & grade of service - Coverage and capacitl.
improvement.

T]1."IT III DIGITAI, SIGNALIN"G FOR FADING CTiANNEI,S 9

Structure of a rvireless communication link. Principles of Otket-QPSK, p/4-DQPSK. Minimum Shill Ke1,ing.
Gaussian Minimum Shift Kcying, Error performance in fading channels. OFDM principle - Cyclic prefir, Windorving.
PAPR.

UNIT MIULTIPATH N,IITIGATION I'llCHrr-IQtlES 9

Equalisation - Adaptive equalization. Lincar and Non-Linear equalization- Zero fbrcing and LMS Algorithms. Diversitv -Micro and Macro diversity, Diversity combining techniques. Error probabiliq' in lading channels rvith diversitl'
reception, Rake receiver.

uNrT v N{trLTrPLE ANTENNA TECHNIQTTES 9

MIMO systems - spatial multiplexing -S1,stem model -Pre-coding - Beam forming -transmitter diversitv, recciver
diversif - Channel state infbmation-capacitv in fading and

non-fading channels.

TOTAL: 45 PERIODS

OT]TCONIES:

The student should be able to:

' Characterize a rvireless channel and evolve the system design specifications

' Design a cellular system based on resource availability and traffic demands

' Identifi suitable signaling and multipath mitigation techniques for the wirelesschannel and system under
consideration.

TEXT BOOKS:
1- Rappaport"T.S., 

-Wireless 
communications , Pearson Education, Second Edition,2010.(UNIT I, ll, iV)

2. Andreas.F. Molisch, 
-Wireless 

Communicationsll, John Wiley - India, 2006. (UNITlll,V)

REFERENCIiS:

l. Wirelcss Communioation -Andrea Goldsrnith. Cambridge University Press. 201 I

2. Van Nee, R. and Ramji Prasad, -OFDM for rvireless multimedia communications,Artech House, 2000

3. David Tse and Pramod Visrvanath. 
-F'undamentals 

of Wireless Communication.Cambridgc Univcrsity Prcss,2005

4. Upena Dalal. 
-Wireless 

Communicationl, Oxlord University Prcss. 2009.
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EC8701 ANTENNAS AND MICROWAVE ENGINEERING L T P C 

   3 0 0 3 

OBJECTIVES: 

• To enable the student to understand the basic principles in antenna and microwave system design 

• To enhance the student knowledge in the area of various antenna designs. 

• To enhance the student knowledge in the area of microwave components and antenna for practical applications. 

 

UNIT I 

  

INTRODUCTION TO MICROWAVE SYSTEMS AND ANTENNAS 

   

9 

Microwave frequency bands, Physical concept of radiation, Near- and far-field regions, Fields and Power Radiated by an 

Antenna, Antenna Pattern Characteristics, Antenna Gain and Efficiency, Aperture Efficiency and Effective Area, Antenna 

Noise Temperature and G/T, Impedance matching, Friis transmission equation, Link budget and link margin, Noise 

Characterization of a microwave receiver. 

UNIT II 
 

RADIATION MECHANISMS AND DESIGN ASPECTS 
   

9 

Radiation Mechanisms of Linear Wire and Loop antennas, Aperture antennas, Reflector antennas, Microstrip antennas and 

Frequency independent antennas, Design considerations and applications. 

UNIT III ANTENNA ARRAYS AND APPLICATIONS 
   

9 

Two-element array, Array factor, Pattern multiplication, Uniformly spaced arrays with uniform and non-uniform excitation 

amplitudes, Smart antennas. 

UNIT IV PASSIVE AND ACTIVE MICROWAVE DEVICES 
   

9 

Microwave Passive components: Directional Coupler, Power Divider, Magic Tee, attenuator, resonator, Principles of 

Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, Schottky Barrier diodes, PIN diodes, Microwave tubes: 

Klystron, TWT, Magnetron. 

 

UNIT V 

  

MICROWAVE DESIGN PRINCIPLES 

    

9 

Impedance transformation, Impedance Matching, Microwave Filter Design, RF and Microwave Amplifier Design, 

Microwave Power amplifier Design, Low Noise Amplifier Design, Microwave Mixer Design, Microwave Oscillator Design 

  
TOTAL: 45 PERIODS 

OUTCOMES: 

The student should be able to: 

• Apply the basic principles and evaluate antenna parameters and link power budgets 

• Design and assess the performance of various antennas 

• Design a microwave system given the application specifications 

TEXTBOOKS: 

1. John D Krauss, Ronald J Marhefka and Ahmad S. Khan, "Antennas and Wave Propagation: Fourth Edition, Tata 

McGraw-Hill, 2006. (UNIT I, II, III) 

 

2. David M. Pozar, "Microwave Engineering", Fourth Edition, Wiley India, 2012.(UNIT I,IV,V) 

REFERENCES: 

1. Constantine A.Balanis, ―Antenna Theory Analysis and Design‖, Third edition, John Wiley India Pvt Ltd., 2005. 

 

2. R.E.Collin, "Foundations for Microwave Engineering", Second edition, IEEE Press, 2001    

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



A RADIATION PATTERN

RECONFIGURABLE FABRY-PEROT

ANTENNA USING LIQUID METAL

A PROJECT REPORT

Submitted by

AN |THA. P 621,LL71_06004

KOWSALYA.K. 621L1,61,O6017

SNEKA.A. 621"L161O6027

ln partial fulfillment for the award of the degree

of

BACHELOR OF ENGINEERING

tn

ELECTRONICS AND COMMUNICATION ENGINEERING

IDHAYA ENGINEERING COLLEGE FOR WOMEN

CHINNASALEM

ANNA UNIVERSITY:CH ENNAI-600025

APRIL 2021

Dr IE;,

PRll.IClPAL
IDHAYA ENGG. COLLEGE FOR \iJOMEN

6HINNASALEM.6O6 201. KALLAKURICHI BT.

SANJEEV
Highlight

SANJEEV
Highlight



_-^

il

AN NAU N IVERSITY:CH EN NA1600025

BONAFIDECERTIFICATE

Certified that this project titled " A RADIATION PATTERN

RECONFIGURABLE FABRY-PEROT ANTENNA" is the bonafide work of "P.ANITHA,

A.KOWSALYA, A.SNEKA" who carried out the project

Under my supervision.
-E

5f.'?** {"
#L
xf

SIGNATURE SIGNATURE

Mrs. P. Poovizhi, M.E. Dr. S. A. Amutha Jeeva Kumari Ph.D

HEAD OF THE DEPARTMENT SUPERVISOR

Associate Professor Professor

Department of Electronics and Department of Electronics and

Communication Engineering Communication Engineering

ldhaya Engineering College for ldhaya Engineering College for
Women, Women,

Chinnasalem-606201. Chinnasalem -606201,.

Submitted for the Project work vivavoce held on 04.08.2021,.

#" *f -r*-

IINTERNAL EXAMINER. EXTERNAL EXAMINER

PRINCIFAL
,DHAYA ENGG. COL LEGE FOR WOMf;FJct-l iruNA$ALEIUI.6O6 201. KALLAKURIC}{I DT,

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



DIGITAL ELECTRONICS
EC8392

TOTAL:
OUTCOMES:

At the end ofthe course:

. Use digital electronics in the present contemporary r.r,orld

o Design various combinational digital circuits using logic gates

r Do the analysis and design procedures for synchronous and asynchronous sequentialcircuits

. Use the semiconductor memories and related technology

r Use electronic circuits involved in the design oflogic gates

I,TPC

3003
OBJECTI\/ES:

. To prescnl the Digital fundamentals. Boolean algebra and its applications in digitalsysterr-rs

o To f-amilialize u,ith thc design of various oornbinational digital circuits using logic gates

o To introduce the analysis and design procedurcs lbr synchronous and asynchronoussequential circuits

o To explain the various semiconductor tnemories and related technology

o 'fo introduce the electronic circuits involved in the making o1'logic gates

UNIT I DIGITAL FUNDAN,{ENTALS 9

Number Systems Decirnal. Binary,, Octal, Ilexadeciural. l s and 2_s cornplements, Codes - Binary, BCD. Excess 3. Gray.

Alphanumeric codes. Boolean theorems, Logic gates, Universal gates, Sum of products and product olsums. Minterms and

Maxterms, Karnaugh map Minimization and Quine-McCluskey method of minimization.

TINIT II CON{BINATIONAL CIRCT,II'I DESIGN {)

Design ol Hall and Full Adders, I Ialf and Full Subtractors" Binary Parallel Addcr - Carry lookahead Adder. BCD Adder.
Multiplerer" Dernultiplexer. Magnitudc Comparator, Decoder. Encoder. Priority Encoder.

trNIT III SYNCIIRONOTIS SEQUEI"TI;\1. CIRCIIITS 9

Flip flops - SIi, lK. T, D. Master/Slave FF - operation and excitation tables. Triggering oll'Ir.Anal1'sis and design of
clocked sequential circuils - Design - Moore/Meal1' models, state minimization. state assignrnent. circuit irnplemcntation -
Design of Countcrs- Ripple Counters. Ring Counters" Shifi registers. Universal Shill Register.

TINIT IV ASYNCIIRONOT]S SEQT]ENTIAL CIRCTIITS 9

Stable and Unstable states. output specilications, cycles and races. state reduction. race frce assignments. Hazards, Essential
Hazards. Pulse mode sequcntial circuits" Design of Hazard free circuits.

T]NIT V N1EMORY DEVICES AND DIGITAL INTEGRA.TED CIRCTIITS 9

Basic memory structure - ROM -PROM - EPROM - EEPROM -EAPROM, RAM - Static and dynamic RAM -

Programmable Logic Devices - Programmable Logic Arra1, (PLA) - Programmable Aray Logic (PAL) - F'ield

Programmable Gate Arrays (FPGA) - Implementation of combinalional logic circuits using PLA, PAL.

Digital integrated circuits: Logic levels, propagation delay, power dissipation" fan-out and fan- in. noise margin, logic families

and their characteristics-RTL. TTL, ECL, CMOS

45 PERIODS

TEXT BOOK:
l. M. Morris Mano and Michael D. Ciletti, -Digital Designll, 5th Edition" Pearson, 2014.

REFERENCES

Charles H.Roth. 
-Fundanrentals 

of Logic Dcsign11, 6th Edition. Thomson l.eaming.20l3.

Thomas L. Floyd. -Digital Fundarnentalsll. 1Oth t,dition, Pearsor.r Education lnc. 201I

S.Salivahanan and S.Alivazhagan-Digital Electronicsll, lst Edition. Vikas PublishingHouse prt Ltd. 2012.

Anil K.Maini 
-Digital 

Electlonicsll. Wiley, 20 1 4.

A.Anand Kumar 
-Fundamentals 

of Digital Circuitsl. 4th Irdition^ PI{l Leaming Privatelimited- 2016.

Soumitra Kumar Mandal - Digital ElectronicslL- McGrau' I{ill Education Private

1.

2.

4.

5.

6
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EC8ss3 DISCRETE-TIN,IE SIGNI\L PROCESSING

OB.IEC'I'IYES:

o 'lo learn discrete lburier transfbrm, properties ol-DFT and its application to linear liltering

. To understand thc characteristics ol digital filters. design digital IIR and flR filtcrs andappll'these lllters to filtcr
undesirable signals in r'arious frequencl, bands

. 'l'o understand tlie elGcts offinite precision representittion on digital filters

o 'l'o undersland the lundamental concepts o1'multi rate signal proccssing and itsapplications

. 'l o introduce the concepts of adaptive lilters and its applicalion to cofnniunicationengineerirlg

TINIT I DISCRETE FOURIE,RTRANSFORi\I I2
Rcvie$,ofsignals and systems. oonoept olfrequencl, in discrete-tinie signals. summar.v olanall'sis & synthesis ecluations lbr F1'&
D1'F1'. frcqucnol,domain sampling. Discrete Fourier translorm (DFT) - deriving DFT liom DTFT" properties of DFT - periodicitl'.
s\"rnnletr)', circular convohrtion. Linear liltering using DF'l'. Filtcring long dala sequences - ovcrlap save and overlap add nicthod.

Fast cornputation of I)F-l - Radix-2 Decimation-in-time (DIl') Fast Fourier transfbrm (FFT). Decimation-in-liequency (DlF) Fast

Fourier transfbrm (FFT). Linear filtering using FFT.

UN-IT II INlilNl'tE IN,IPIILSE RESPONSE FILTERS 12

Characteristics of practical frequency selcctivc filtcrs. characteristios of conrmonly used analog filters - Buttenvorlh filters.
Chebysher, filters. Design of llR filters from analog filters (LPF, HPF. BPF. BRF) - Approximalion of derivatives. lmpulse
invariance method. Bilinear transformation. Frequencl'transfbrmation in the arralog domain. Structure of llll filter - direct lbrm I,
direct fbrm II,Cascade, parallel realizations.

TINIT III FINITE INIPTJLSE RI,SPON.SE I.ILTERS 12

Design of FlR filters - symmctric and Anti-symmetric FIR lilters - design of linearphase FIR filters using Fourier series method -
FIR filter design using u,indou,s (Rectangular, Hamming and Hanning u,indorv). Frequency sampling method. FIR filter structures
- linear phase structure. direct lorm realizations

IINIT MIn*ITE \YORD LENGTH EFFECTS 12

Fixed point and floating point number representation - ADC - quantization - truncation and rounding - quantization noise - input /
output quantization - coefllcrent quantizatiorr error - productquantization error - overflorv error - limit cycle oscillations due to
product quantization and summation - scaling to prevent overllorv.

T]NIT \/ INTRODTICTION TO DIGITAL SIGNAL PROCESSORS 12

DSP functionalities - circular buflbring - DSP architecture - Fixed and Floating point architectureprinciples-Progrzmming-
Application examples.

TOTAL:60PERIODS

OTITCONIES:

At thc end ofthe course, the student should be able to
. Apply DFT for the analysis o1'digital signals and systems

r Design IIR and FIR lllters

o Characterize the effects offinite precision representation on digital filters

r Apply adaptive filters appropriately in communication slstems

TEXT BOOK:
l. John G. Proakis & Dimitris G.Manolakis. -Digital Signal Processing - Principles,Algorithrns & Applicationsll.

Fourth Edition. Pearson Education / Prenlice HaLL,2007. (UNIT I -V)
RIiFERENCES:

1. Emmanuel C, Ifeachor & Barrie. W. .]ervis, -Digital Signal Proccssingll. Second Edition.Pearson Education /Prentice
Hall. 2002.

2. A. V. Oppenheim. R.W. Schafer and .T.R. Buck, 
-Discrete-Time 

Signal Processingll, Sthlndian Reprint, Pearson,

2004

3. San-1it K. Mitra, -Digital Signal Processing - A Computer Based Approachll, Tata Mc CrawHill, 2007.
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EC8092 ADVANCED WIRELESS COMMUNICATION L T P C 

  3 0 0 3 

OBJECTIVES: 

 To expose the students to the importance of improving capacity of wireless channel using MIMO 

 To enable understanding of channel impairment mitigation using space-time block and Trellis codes 

 To teach advanced MIMO system like layered space time codes, MU-MIMO System and MIMO-OFDM systems 

UNIT I CAPACITY OF WIRELESS CHANNELS 9 

The crowded spectrum, need for high data rate, MIMO systems – Array Gain, Diversity Gain, Data Pipes, Spatial MUX, 

MIMO System Model. MIMO System Capacity – channel known at the TX, Channel unknown to the TX – capacity of 

deterministic channels, Random channels and frequency selective channels. 

UNIT II RADIO WAVE PROPAGATION 
 

Radio wave propagation – Macroscopic fading- free space and out door, small scale fading Fading measurements – Direct 

pulse measurements, spread spectrum correlation channel sounding frequency domain channel sounding, Antenna 

Diversity – Diversity combining methods. 

UNIT III SPACE TIME BLOCK CODES  

Delay Diversity scheme, Alamoti space time code – Maximum likelihood decoding maximum ratio combining. Transmit 

diversity space time block codes for real signal constellation and complex signal constellation - decoding of STBC. 

UNIT IV SPACE TIME TRELLIS CODES 
 

Space time coded systems, space time code word design criteria, design of space time T C on slow fading channels, design 

of STTC on Fast Fading channels, performance analysis in slow and fast fading channels, effect of imperfect channel 

estimation and Antenna correlation on performance, comparison of STBC & STTC. 

UNIT V LAYERED SPACE TIME CODES 
 

LST transmitter – Horizontal and Vertical LST receiver – ML Rx, Zero forcing Rx; MMSE Rx, SIC Rx, ZF V-blast Rx- 

MMSE V-blast Rx, Iterative Rx - capacity of MIMO – OFDM systems 

– capacity of MIMO multi user systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 

The student should be able to: 

 Comprehend and appreciate the significance and role of this course in the present contemporary world 

 Apply the knowledge about the importance of MIMO in today's communication 

 Appreciate the various methods for improving the data rate of wireless communication system 

REFERENCES: 

1. Mohinder Jankiraman, Space-time codes and MIMO systems, Artech House, Boston, London . www.artech 

house.com, ISBN 1-58053-865-7-2004 

2. Paulraj Rohit Nabar, Dhananjay Gore, Introduction of space time wireless communication systems, Cambridge 

University Press, 2003. 

3. David Tse and Pramod Viswanath, ―Fundamentals of Wireless Communication‖, Cambridge University Press, 

2005. 

4. Sergio Verdu ― Multi User Detection‖ Cambridge University Press, 1998. 
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ABSTRACT

Man-made diseases are the outcome of lack of awareness. lack of

sensitivity towards the safety measures to be taken to prevent COVID-l9.

Thermal Cameras can assist with Corona virus fever screening by detecting

elevated body temperatures in moving crowds such as passengers, commuters

and visitors, with accuracy up to +0.3'C.The cameras provide color images and

temperature scales, and sound alarms that can be set to go off when a certain

temperature threshold is exceeded. These functions make it easy for an operator

to instantly decide whether the subject needs to be referred for medical

examination. In this method, we propose prototype for counting the people as a

part of developing better crowd monitoring system. The system counts people

and displays the result in a user friendly interface. In this time when COVID-19

is spreading rapidly, it is essential to maintain social distance and avoid large

public gatherings at one place to break the chain of corona infection. But

maintaining this is not easy. Many people, knowingly or unknowingly, gather

and roam on the streets. Keeping an eye on all these activities is not an easy job.

The authorities need reliable technology that can survey such places to prevent

any unnecessary movement. Some law enforcement departments have been

using drones and other surveillance cameras to detect mass gatherings of people,

and taking regulatory actions to disperse. Such manual intervention in these
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EC839I CONTROL SYSTEMS ENGINEERING

0rr.tECt'tVES:
o fo introducc the conrponcnts and their representation o1'control s)'stcrrs

r To leam various rnethods 1br anallzing the time respouse. fiequencl response andstabilitl olthe svstems-

. l-o learn the l'arious approach for the state variablc anallsis.

trNIT I SYSTENIS CO\IPONENTS AND'I'HEIII REPRESF}-TAT|O],{ 9

Control S)stem: Terminologl'and Basio Structure-lreed lorrvard arrd Irecdback control theor_\,- I:lcctrical and Mechanical Transfbr
Function Models-Block diagrarl Models-Signal flolv graphs modcls-[)C and AC scrvo S)stcms-Svnchronous -Multivariable control
s) stenl

TINIT II 'I'I}TE RT]SPONSL, ANAL\'SIS 9

Transicnt response-steadv state response-Measurcs of perfbrmance of the standard first orderand second order s1'stem-el-1ect on
an additional zero and an additional pole-steadl crror constant and s),steln- type number-PlD control-Anal1'tioal design for PD.
PI.PID control systems

I.INIT III FREQT.IENC}'RESPONSE AND S}'STE}I ANAL\'SIS 9

Closed loop fiequency response-Perfbrmance specification in frequency domain-Frequency response of standard sccond ordcr
system- Bode Plot - Polar Plot- Nl,quist plots-Design of cornpensators using Bode plots-Cascade lead compensation-Cascade lag
cornpcnsation -Cascadelag-lead compensation

TINIT I\1 CONCEPTS OF STABII,IT}'ANALYSIS 9

Concept of stability-Bounded - Input Bounded - Output stabilitl,-Routh stability criterion-Relativestability-Root locus concept-
Guidelines for sketching root locus-Nyquist stability criterion.

I1NIT \/ CONTROL SYSTEN,I ANAL}'SIS TISING STATE VAITIAI}I-E N{ETHODS 9

State variable representation-Conversion of state variable models to transfer functions-Conversion of transfer functions to state
variable models-Solution ofstate equations-Concepts ofControllabilitl,and Observability-Stability oflinear systems-Equivalence
between transfer function and state variable representations-Sta1e variable analysis of digitat control system-Digital control
design using statc fcedback.

OTITCONIES:

fJpon completion ofthe course, the student should be able to:

o Identifj,the various control system components and their representations.

. Analyze the various time domain parameters.

r Alalysis the various frequency response plots and its system.

. Apply the concepts ofvarious system stability criterions.

r Design various transfer functions ofdigital control system using state variable models.

TEXTBOOK:
1. M.Gopal, -Control S),slem - Principles and Designll, Tata McGraw Hill, 4th Edition, 2012.

TOTAL:45 PERIODS

RIiFIiRENCES:

l. J.Nagrath and M.Gopal, 
-Control System Engineeringll. NewAge Intemational Publishers,5thEdition,200T.

2. K. Ogata. _Modem Control Engineering', 5th edition, PHI" 2012.

3. S.K.Bhattacharya, Control System lingineering, 3rd Edition. Pearson.2013.

4. Benjamin.C.Kuo. 
-Autonratic 

control systemsll, Prentice Hall of India, 7th Edition,l995.
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ECtt00.l \\ I RI'I-}-SS N EI'\\'ORKS

OBJITC'l'lYtlS:

Thc studcnt should hc madc:

r 'l-o understand the concept about Wireless netr.vorks. protocol stack and standards

o To understand and analyse the neflr'ork la.ver solutions lor Wireless netu,orks

e 'l-o stud-v about fundarnentals of3G Sen,ices. its protocols and applications

o To have in depth knon'ledge on internct\\'orking of WI-AN and WWAN
o To learn about evolution of4G Netn'orks. its architecture and applications

LTP(]
300J

[]NIT I WIREI,ESS I,AN 9

Introduction-WlAN technologies: - IEEE802.11: System architecture, protocol architecture.

802. I lb. 802.1 1a-Hiper LAN: WATM, BRAN, HiperLAN2 - Bluetooth: Architecturc" WPAN -IEEE 802.15.4, Wireless

tJSB, Zigbee, 6LoWPAN, Wirelessl-IART

TINIT II NIOBII,E NETWORK LAI'ER 9

lntroduction - Mobile IP: IP packet delivcry, Agent discovery. tunneling and encapsulation. IPV6-Net*ork layer in thc intcmet-
Mobile IP session initiation protocol - mobile ad-hoc netrvork: Routing: Destination Sequence distance vector. ioT: CoAP

TINIT III ]G OVERVTEW 9

Overview o1' UTMS Terrestrial Radio access netw'ork-UMl'S Core netrvork Architecture: 3GPP Architecture. ljser
equipment. CDMA2000 overvierv- Radio and Netu,ork components. Netrvork structure, Radio Netrvork. TD-CDMA, TD
,S(]DMA.

UNIT IV II..TERNET\\IORKING BETWEEN \\,LANS AND W\\,ANS 9

lnternetrvorking objectives and requirements, Schemes to oonneot WLANS and 3G Netrvorks, Session Mobility,
lntemetrvorking Architecture for WLAN and GPRS" Syslem Description.l-ooal Multipoint Distribution Service, Multichannel
Multipoint Dislribution System.

t.lNIT V 4G & Beyond 9

Introduction - 4G vision - 4C fealures and challenges - Applications of 4G - 4G Technologies: Multicarrier Modulation,
Smart antenna techniques, IMS Architecture, LTE, AdvancedBroadband Wireless Access and Services, M\,NO.

TOTAL:45 PERIODS

OUTCOl\,IES:

Upon completion ofthe course, the student would lre ablc to:

o Conversant with the latest 3G/4G networks and its architecture

o Design and implement wireless network environment for any application using latestwireless protocols and
standards

a Ability to select the suitahle network depending on the availability and requirement

a Implement diff'erent type of applications for smart phones and mobile devices wilhlatest netv!'ork strategies

TEXT BOOKS:
1. Jochen Schiller" llMobile Communicationsll, Second Edition, Pearson Education

2012.(Unit I,II,III)

2 Yijay Garg, 
-Wireless Communications and netr.rorkingll, First Edition, F,lsevier 2007.(UnitIV,V)

REI'ERENCES:

l. Erik Dahlman, Stefan Parkvall. Johan Skold and Per Beming, "3G Evolution HSPA and LTEtbr Mobile Broadbandll, Second

Edition, Academic Press, 2008.

2. Anurag Kumar, D.Manjunath. Jo1, kuri. 
-Wireless 

Networking 1, First Edition, Etsevier 201 I .\

3. Simon Haykin, Michael Moher, David Koilpillai, 
-Modern 

Wireless Communicationsll, FirstEdition, Pearson Education 2013
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EC84s2 ELECTRONIC CIRCT]ITS II

OB.IEC'I'I\/F]S:

r To give a complehensive exposure to all types of amplifiers and oscillators constructed rvith discrete

components. This helps to develop a strong basis lbr building linear and digital integrated circuits

o 'l-o study about fbedback amplifiers and oscillators principles

r To design oscillators.

. To study about tumed amplifier.

. To understamd the analysis and design ol'LC and RC oscillators. arnplificrs, multivibrators, pou'er an'rplifiers
and DC conveftors.

TINIT I FEEDBACK AN,IPLIFIERS AND STABILIT\' 9

Feedback Concepts -gain u,ith f'eedback -cl'lcct of lccdback on gain stabilitl'" distortion.bandu,idth. input and output
impedances: lopologies of f'eedback ampliliers - anallsis ofscrics-series" shunt-shunt and shunt-series l-eedback

ampliliers-stability problem-Gain and

Phasc-n-rargins-Frequency compensation.

T-INIT II OSCILLATORS 9

Barkhausen criterion lbr oscillation - phase shift. Wien bridge - Ilartley & Colpitt's oscillators - Clapp oscillator-
Ring oscillatols and crlstal oscillators -oscillator amplitudestabilization.

T]NIT III TTINED ANIPLIFIERS 9

Coil losses. unloaded and loaded Q of tank circuits. small signal tuned arnplifiers - Analy'sis of capacilor coupled
single tuned arnplifier'- double tuned amplilier - ellbct of cascading single tuned and double tuned amplifiers on
bandr.vidth - Stagger tuned amplitiers - Stabilit)'oltuncd amplifiers -Neutralization - Ilazeltine neutralization method.

TIN.IT I\, \YAVE, SHAPINC AND N{I.-ILTIVIBRATOR CIRCT-IITS 9

Pulse circuits - attenuators - RC integrator and differentiator circuits - diode clampersand clippers-Multivibrators
- Schmitt Trigger- UJT Oscillator.

TINIT V POWERAMPLIFIERS AND DC CONVERTERS 9

Porver ampliliers- class A-Class B-Class AB-Class C-Porver MOSFET-Temperature Effect- Class AB Por.ver

amplifier using MOSFET -DC/DC convertors - Buck. Boost, Buck-Boost anal),sis and design

TOTAL: 45 PERIODS

OUTCOMES:

f.lpon complction of the course, the student should be able to:
o Analyze diflbrent types of amplifier, oscillator and multivibrator circuits

o Design BJT amplifier and oscillator circuits

r Analyze transistorized amplifier and oscillator circuits

o Design and analyze feedback amplifiers
o Design LC and RC oscillators, tuned amplifiers. wave shaping circuits,multivibrators. power amplifier and

DC cun\eflors.

TEXT BOOKS:

1. Sedra and Smith, -Micro Electronic Circuitsll: Sixth Edition. Oxfbrd University Press.2011. (UNfT I. III.IV,V)

2. Jacob Millman. ,Microelectronics'" McGrarv Ilill, 2nd Edition" Reprinted. 2009. (UNIT I,ll.lV.V)

REFERENCES:

1. Robert I-. Bovlestad and Louis Nashereskv" 
-Electronic 

Devices and Circuitl'heor1'll, lOth Edition, Pearson

Education i PI-II. 2008

David A. Bell. 
-Electronic 

Devices and Circuitsll. Fifth Edition. Oxlord UniversitvPress.
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EC8552 C O l\'I P tlT E R A RC H Il' ECI' U R E A1\- D O RGA N I ZAT IO N t. 'r P c-l

3 001
OBJECI[IvES:

r l'o makc students undcrstand the basio structure and operation 01'digital computcr

o To familiarize rvith implementatiou ol'1ixed point and lloating-point arithmetic operations

o To stud-v.' the dcsign of data path unit and control unit for processor

o fo understand the cor.rcept o1'r,arious memories and interfacing

r 'l-o introduce the parallel processing technique

T]NIT I CONIPTITER ORGANIZATION & INSTRT]C]'IONS 9

Basics oI a computer system: Evolution. ldeas, 1'cchnology. Perfonnance. Porver rvall. Uniprocessors to Multiprocessors.
Addressing and addressing modes. lnstructions: Opcrations and Operands. Representing instructions. I-ogrcal operations, control
operations.

TINIT II ARITHN{ETIC
Fixed point Addition, Subtraction, Multiplication and Division. Floating Point arithmetic. Highperformance arithmetic, Subword
parallelism

9

TINI'T III TIIE PROCIiSSOR 9

lntroduction, Logic Design Conventions. Building a Datapath - A Simple Implementation scheme - An Overvier,r' of Pipelining -
Pipelined Datapath and Control. Data Hazards: Fonvarding versusstalling. Control Ilazards. Exoeptions, Parallclisnr via
Instructions.

TJNIT IV N'IEN{ORY AND I/O ORGANIZATION 9

Memory hierarchy, Memory Chip Organization" Cache memory, Virtual memory.
Parallel Bus Architectures. Intemal Communication Methodologies, Serial Bus Architectures, Massstorage. Input and Output Devices

UNIT V ADVANCED CON{PT-ITER ARCHITECTT]RE

Parallel processing architectures and challenges, Hardrvare multithreading, Multicore and sharedmemory multiprocessors.
lntroduction to Graphics Processing Uni1s, Clusters and Warehouse

scale computers - Introduction to Multiprocessor netrvork topologies.

TOTAL:,15 PERIODS

OT]TCON{ES:

At the end ofthe course, the student should be able to
r Describe data representation, instruction formats and the operation ofa digital computer

o Illustrate the lixed point and floating-point arithmetic lbr ALU operalion

r Discuss about implementation schemes of control unit and pipeline performance

. Explain the concept ofvarious memories. interfacing and organization ofmultiple processors

r Discuss parallel processing technique and unconventional architectures

TEXT BOOKS:
1. David A. Patterson and .Iohn L. Hennessey. 

-Computer 
Organization and Designfi, Fifthedition. Morgan Kauffman / Elsevier,

20 14. (LrNrT r-v)

2. Miles J. Murdocca and Vincent P. Heuring, 
-Computer 

Architecture and Organization: Anlntegrated approachll. Second
edition, Wiley lndia Plt Ltd, 2015 (UNIT IV,V)

REFER.ENCES

1. V. Carl l,lamacher, Zl,onko G. Varanesic and Safat G. Zaky, 
-Computer 

Organization-,Fifthedition, Mc Grau.Hill
Education lndia Pvt Lrd.2014.

2. William Stallings 
-Computer 

Organization and Architecturell, Seventh Edition, PearsonEducation, 2006.

3. Govindarajalu, 
-Computer 

Architecture and Organization, Design Principles and Applications", Second edition, McGrarv-Hill

Education lndia Pvt Ltd,20l4.
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ABSTRACT

Brain tumor is an unprecedented growth of cells in the brain region. Its

detection at early stages ensures the survival of the patient and hence contributes

significantly to Healthcare sector. In India, There is a scarcity of quality medical

practitioners, due to hectic and challenging schedule of medical practitioners,

especially in rural areas. In order to speed up the diagnosis and to setve as second

decision for neurologists, this method is proposed. The classification process

undergoes following steps- pre-processing which includes downsizing of MR

image and adding salt noise to image, also, geometric augmentation is done to

increase the dataset size. Then, the images from each type of tumor are shuffled

and divided into training (60%) and validation (20%) and testing (20%) of the

dataset. Since bio-medical images are difficult to analyze therefore CNN and SVM

are chosen due to their classification based on depth of feature extraction.CNN

does the extraction using convolution layers and as the depth increases level of

feature goes higher. Whereas in SVM, features are extracted depends on type of

texture or pattern in the image and classes which have similar features, can be

classified easily. So, CNN and SVM based architectures are selected to train using

the training set and then this trained model is tested using validation and testing

dataset. Finally, the accuracy of the classifier models is calculated and conclusion

is drawn.
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I]C8:I91 CONIN'IUNICATION TI{EORY L
3

OBJECl'I\/ES:
o 'Io introduce the concepts ol.various analog modulalions and their spectral characteristics

e To understand the properties ofrandom process

o To knou,the effect of noise on communication systems

o To study the limits set by Inlbrmation Theory

TINII' I ANIPLITTIDE TIODTILATION 9

Amplilude Modulation- DSBSCI. DSBFC. SSB- VSB - Modulation index. Spectra. Pouer relations and Bandu'idth - AM
Cleneration - Squarc lau'and Switching modulator. DSBSC Ceneration -Balanced and Ring Modulator. SSB Generation -
Filter. Phase Shilt and 'l'hird Mcthods. VSts Gcncration - Filter Method" Hilbert Transfbrm. Pre-envelope & complex enrclopc -
comparison oldilferent AM techniques. Superheterodl,ne Receiver

TINIT II ANGLE N{ODULATION 9

Phase and ti'equencl' modulalion. Nan'o*, Band and Wide band FM - Modulation indcx. Spectra. Pos'er relations and

Transmission Bandividth - FM modulation -Direct and Indirect methods. FM Demodulation - FM to AM convet'sion" FM
Discriminalor - P[-1, as FM Demodulator.

T]NI'I'III RANDOM PROCESS 9

Randolr variables. Random Process. Stationary Processes. Mean. Correlation & Covariancefunctions. Pouer Spcctral Dcnsilt"
Ergodic Processes. Gaussian Process. Transmission ofaRandom Process Throup.h a LTI fllter.

T]NIT IY NOISE CIIARACTERIZATION 9

Noise sources - Noise ligure. noise temperature and noise bandrvidth - Noise in cascaded systems. Reprcsentation of Narrorv
band noise -ln-phase and quadrature. Envelope and Phase - Noise perfbrmance analysis in AM & FM sl,stems - Threshold
eff'ect" Pre-ernphasis and de- emphasis lbr ltM.

(l
3

P

0

,I

0

TINITV SAN{PI-ING&QUANTIZATION

Lor.v pass sampling - Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniformquantization - quantization
noise - l,ogarithrnic Companding -PAM. PPM, PWM. PCM - TDM, FDM.

TOTAL: 45 PERIODS

OUTCOilIES:

At thc end ofthc course, the student should be able to:
e Design AM communication syslems

o Design Angle modulated communication systems

. Apply the concepts of Random Process to the design of Communication systems

. Analyze the noise perlbrmance olAM and FM systems

r Gain knowledge in sampling and quantization

TEXT BOOKS:

1. J.G.Proakis, M.Salehi, 
-Fundamentals 

of Courmunication Systemsll, Pearson Education20l4. (UNIT I-IV)

2. Simon Ha1'kin. 
-Communioation 

S.vsterrs . 4th Edition. Wiley, 2014.(UNIT I-V)

REFERENCT]S:
l. B.P.Lathi, -Modcm Digital and Analog Communication Sl,stemsll.3rd Edition. OxfbrdUniversityPress,200T

2. D.Roody, J.Coolen, 
-Electronic 

Communications. 4th edition PHI 2006

3. A.Papoulis. 
-Probabilitl,, 

Random variables and Stochastic Processesl. McGraw Hill" 3'dedition" I99l

4. B.Sklar, -Digital Communications Fundamentals and Applicationsll. 2nd Edition PcarsonE,ducation 2007

5. H P Hsu. Schaum Outline Series - 
-Analog 

and Digital Conrmunicationsl TMII 2006

6. Couch.L.. "Modem Communication Svstems". I'earson. 2001
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8C8095 VI,SI I)ESIGN

OB.IECTIYES:

r Study the limdamentals o1-CMOS circuits and its characteristics.

. Learn the design and realization ofconrbinational & sequential digital crrcuits.

. Architectural choices and perfomrance tradeolfs involved in designing and realizing thecircuits in CMOS technology
are discussed

. Lcam the different FPGA rrchitcctures and testabilitl,'of Vt-SI circuits.

tlNIl'I INI'ROD[rC'IIOI\ TO NIOS TI{{I-SISTOI{ 9

N4OS Transistor. CMOS logic. Inverler. Pass Transistor, Transmission gate. l-ayout Design Rules. Gate La)outs. Stick Diagrams.
[".ong-Channel I-V Charters tics" C]-V Charters tics. Non ideal I-V Eflbcts. DC Transfer characleristics, RC Delal Model. Elmore
Delay. [,inear Dela.v Model. I-ogicaletfort, Parasitic Dela1,-, Delal in Logic Gate, Scaling.

T]NIT II CONIBINATIONAL NIOS LOGIC CIRCT]ITS 9

Circuit Families: Static CMOS. Ratrocd Circuits. Clascode Voltage Srvitch Logic, Dynamic Circuits. ['ass Transislor Logic.
J'ransmission Gates" Donrino. I)ual liail Domino. CPL. DCVSPG. DPL. Circuit Pitlalls. Po*'cr: Dvnarric Porver. Static Pou,er.
Log, Power Arohitecture.

TiNII. III SEQT]Eh.TIAL CIRCT.IIT DESIGN 9

Static Iatches and Registers, Dynamic latches and Registers. Pulse Registers. Sense Amplifier Based Register. Pipelining. Schmitl
Trigger, Monostable Sequential Circr.rits. Astable Sequential Circuits. Timing Issues : Timing Classification Of Digital System.
S-vnchronous Design

T]NIT I\I DESIGN OF ARITIINIETIC BT.IILDING BLOCKS AND ST]BSYSTENI 9

Arithmetic Building Blocks: Data Paths. Adders. Multipliers, Shifters" ALUs, pouer and spccdtradcoffs. Casc Study: Design as a

tradeotl. Designing Memory and Array structures: Memory Architectures and Building Blocks. Memorv Core. Memory
Peripheral Circuitry.

T]NIT V IN,IPLENIENTATIOT. STRATEGIES AND TESTING 9

FPGA Building Block Architectures, FPGA lnterconnecl Routing Procedures. Design lbr Testability: Ad llocTesting, Scan
Design, BIST, IDDQ Testing, Design for Manufacturability.Boundary Scan.

TOTAL:45 PERIODS

OI]TCOI\IES:
TIPON CONIPI,ETION OF'TI{E COT]RSE, STTIDENTS SHOTJLD BE ABLE TO

o Realize the concepts of digital building blocks using MOS transistor.

r Design combinational MOS circuits and por.ver strategies.

r Design and construct Sequential Circuits and Timing s) stcms.

r Design arithmetic building blocks and memorv subsystems.

e Apply and implement FPGA design florv and testing.

TEXT BOOKS:
I . .ieil H.E. Weste, David Money Harris 

-CMOS 
Vt-SI Design. A Circuits and SystemsPerspectivel, 4th Edition,

)earson, 2017 (UNIT l,ll,V)
2. J n M. Rabaey ,Anantha Chandrakasan, Borivoje. Nikolic, llDigital Intcgrated Circuits:ADesign perspe ctivell, Second

ldition , Pearson . 2016 (IINIT III"IV)

REIIERE,NCES

M..1. Smith, 
-Application 

Specific Integraled Circuitsll, Addisson Wesley. 1997

Sung-Mo kang, Yusuf leblebici. Chulrvoo Kirn 
-CMOS 

Digital lntegrated Circuits:Anall,sis& Designll.4tr' edition

McGrau' Hill Education,2013

Wayne Wolf. 
-Modem 

VLSI Design: S-vstem On Chip , Pearson Education, 2007
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ABSTRACT

Binary compressed sensing (BCS), in which signals of interest have

binary values, flnds applications in areas including fault detection and wireless

sensor networks. In this method, a low-complexity VLSI architecture for BCS

based on interval passing algorithm is proposed.Bcs codes have been adopted in

latest wireless standards such as electronic devices communications since they

possess superior error-detecting and correcting capabilities. As technology scales,

memory devices become larger and more powerful and low power consumption

based effor coffection codes are needed

Moreover, the algorithm is modified in order to reduce its complexity

without significant loss in performance, and its corresponding VLSI architecture is

proposed. Binary compressed sensing (BCS) matrices based on finite geometry

have been used as measurement matrices. The proposed VLSI architectures have

been synthesized in both ASIC and field-programmable gate affay (FPGA)

platforms. As technology scales, memory devices become larger and more

powerful and low power consumption based effor correction codes are

needed.Moreover, the proposed architectures offer high frequency of operation and

low reconstruction time when compared to the state-of-the-art designs.
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EC8791 EMBEDDED AND REAL TIME SYSTEMS L T P C 

  3 0 0 3 

OBJECTIVES: 

The student should be made to: 

 Understand the concepts of embedded system design and analysis 

 Learn the architecture and programming of ARM processor 

 Be exposed to the basic concepts of embedded programming 

 Learn the real time operating systems 

UNIT I INTRODUCTION TO EMBEDDEDSYSTEM DESIGN 
   

9 

Complex systems and micro processors– Embedded system design process –Design example: Model train controller- 

Design methodologies- Design flows - Requirement Analysis – Specifications-System analysis and architecture design – 

Quality Assurance techniques - Designing with computing platforms – consumer electronics architecture – platform-level 

performance analysis. 

UNIT II ARM PROCESSOR AND PERIPHERALS 
   

9 

ARM Architecture Versions – ARM Architecture – Instruction Set – Stacks and Subroutines – Features of the LPC 

214X Family – Peripherals – The Timer Unit – Pulse Width Modulation Unit – UART – Block Diagram of ARM9 and 

ARM Cortex M3 MCU. 

UNIT III EMBEDDED PROGRAMMING 
   

9 

Components for embedded programs- Models of programs- Assembly, linking and loading- compilation techniques- Program 

level performance analysis – Software performance optimization – Program level energy and power analysis and optimization 

– Analysis and optimization of program size- Program validation and testing. 

 

UNIT IV REAL TIME SYSTEMS  9 

Structure of a Real Time System –– Estimating program run times – Task Assignment and Scheduling – Fault Tolerance 

Techniques – Reliability, Evaluation – Clock Synchronisation. 

UNIT V PROCESSES AND OPERATING SYSTEMS 
 

9 

Introduction – Multiple tasks and multiple processes – Multirate systems- Preemptive real- time operating systems- Priority 

based scheduling- Interprocess communication mechanisms Evaluating operating system performance- power optimization 

strategies for processes – Example Real time operating systems-POSIX-Windows CE. - Distributed embedded systems - 

MPSoCs and shared memory multiprocessors. – Design Example - Audio player, Engine control unit – Video accelerator. 

 TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Describe the architecture and programming of ARM processor 

 Outline the concepts of embedded systems 

 Explain the basic concepts of real time operating system design 

 Model real-time applications using embedded-system concepts 

TEXT BOOKS: 

1. Marilyn Wolf, ―Computers as Components - Principles of Embedded Computing System 

Design‖, Third Edition ―Morgan Kaufmann Publisher (An imprint from Elsevier), 2012. (UNIT I, II, III, V) 

2. Jane W.S.Liu,‖ Real Time Systems‖, Pearson Education, Third Indian Reprint, 2003.(UNIT IV) 

REFERENCES: 

1. Lyla B.Das, ―Embedded Systems : An Integrated Approach‖ Pearson Education, 2013. 

2. Jonathan W.Valvano, ―Embedded Microcomputer Systems Real Time Interfacing‖, Third Edition Cengage Learning, 2012. 

3. David. E. Simon, ―An Embedded Software Primer‖, 1st Edition, Fifth Impression, Addison- Wesley Professional, 2007. 

4. Raymond J.A. Buhr, Donald L.Bailey, ―An Introduction to Real-Time Systems- From Design to Networking with C/C++‖, 

Prentice Hall, 1999. 

5. C.M. Krishna, Kang G. Shin, ―Real-Time Systems‖, International Editions, Mc Graw Hill 1997 
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EC86st TRAI'S]\IISSION I-INES AND RF SYS'I'E\IS

OB.IECI-IVES:
o To introduce the various types oftransmission Iines and its characleristics
o To Sive thorough undcrstanding about high liequencl" linc. porver and impedancemeasurcntellts
o To impafi technical knorvledge in impedance nratching using smith chart
. To introduoc passive filters and basic knorvledge of active RF coinponents
. To get acquaintance rvith RF svstem transceiver dosign

T]NIT I TRANSN,IISSTON LINE TIII'OR\' 9
General theory of Transmission lines - thc transmission line - general solution - The infinite line - Wavelength" r,elocity of
propagation - Wavefbrm distortion - the distortion-less line - Loading anddiflbrent methods o1-loading - I-ine not tenninated in Z0
- Reflcction coefficicnt - calculation ol- currcnt, voltagc. porver delivered and efllciency o1'transmission - Input and transfLr
inrpcdance - Open and short cirouited lines - reflection factor and reflection loss.

TINIT II HIGH FREQTIENCI'TRANSNIISSION LINES g

Transnrission line equations a1 radio liequencies - Line of Zero dissipation - Voltage and current on thc dissipationless line.
Standing Waves. Nodes. Standing Wave Ratio - lnput impedance of the dissipation-less line - Open and short circuited lines -
Porl'er and inipedanoe measurement on lines - Reflection losses - Measuremcnt of VS\\T{ and rvavelength.

TINIT III IN,IPEDANCE N,IATCIIING IN IIIGH FREQTIENCY LINES g

Impedance matching: Quarter rvave transfbrmer - Impedance matching by stubs - Single srub and double stub matching - Smith
chart - Solutions of problems using Smith chart - Single and double stub matching using Smith chart.

T-INIT IY WAVE,GT]IDES 9
General Wave behavior along uniform guiding structures - Transverse Eleotromagnetis Waves. Transverse Magnetic Waves"
Transverse Electric Waves - TM and TE Waves betrveen parallel platcs. Field Equations in rectangular rvaveguides. TM and
TE waves in rectangular rvaveguides. Bessel Functions. TM and TE rvaves in Circular naveguides.

UNIT V RF SYSTE]\I DESIGN CONCEPTS g

Active RI' components: Semiconductor basics in RF, bipolar.junction transistors. RIr field eflect transistors. [{igh electron
mobility transistors Basic concepts ol RF design, Mixers, Low noise amplifiers. voltage control oscillators. Porver amplifiers.
transducer porver gain and stability considerations.

TOTAL:45 PERIODS
OUTCOMES:

Upon completion ofthe course, the student should lre able to:
r Explain the characteristics oftransmission lines and its losses

. Write about the standing rvave ratio and input impedance in high frequencytransmission lines

. Analyze impedance matching by stubs using smith charts
c Analyze the charaoteristics ofTE and TM u,aves

o Design a RF transceiver system 1br wireless communication

TEXT BOOKS:

l. .lohn D Ryder. 
-Netrvorks. 

lines and fieldsll,2nd Edition, Prentice Hall India,2015. GfNIT I-IV)
2. Mathew M. Radmanesh, 

-Radio Frequency &Microu,ave Electronicsl, Pearson EducationAsia. SecondE<Jition.2002.
(rrNrT v)

REFERENCES:
l. Reinhold Ludwig and Powel Bretchko, RF Circuit Design - Theory and Applications,pearson Education

Asia. First Edition.200 l.
2. D. K. Misra, Radio Frequency and Microrvave Communication Circuits- Analysis andDesign, .lohn Wiley'& Sons,

2001
3. E.C.Jordan and K.G. Balmain, 

-Electromagnetic 
Waves and Radiating Systems Prenticellalloflndia,2006.

4. G.S.N Raju, "Electromagnetic Field Theory and Transmission Lines Pearson Education,First,radidon 2005.
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EC8702 AD HOC AND WIRELESS SENSOR NETWORKS L T P C 

  3 0 0 3 

OBJECTIVES: 

The student should be made to: 

 Learn Ad hoc network and Sensor Network fundamentals 

 Understand the different routing protocols 

 Have an in-depth knowledge on sensor network architecture and design issues 

 Understand the transport layer and security issues possible in Ad hoc and Sensor networks 

 Have an exposure to mote programming platforms and tools 

 

UNIT I 

 

AD HOC NETWORKS – INTRODUCTION AND ROUTING PROTOCOLS 

    

9 

Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example commercial applications of Ad hoc 

networking, Ad hoc wireless Internet, Issues in Designing a Routing Protocol for Ad Hoc Wireless Networks, Classifications 

of Routing Protocols, Table Driven Routing Protocols - Destination Sequenced Distance Vector (DSDV), On–Demand 

Routing protocols –Ad hoc On–Demand Distance Vector Routing (AODV). 

UNIT II SENSOR NETWORKS – INTRODUCTION & ARCHITECTURES 
  

9 

Challenges for Wireless Sensor Networks, Enabling Technologies for Wireless Sensor Networks, WSN application examples, 

Single-Node Architecture - Hardware Components, Energy Consumption of Sensor Nodes, Network Architecture - Sensor 

Network Scenarios, Transceiver Design Considerations, Optimization Goals and Figures of Merit. 

UNIT III WSN NETWORKING CONCEPTS AND PROTOCOLS 
   

9 

MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup Concepts - S-MAC, The Mediation 

Device Protocol, Contention based protocols - PAMAS, Schedule based protocols – LEACH, IEEE 802.15.4 MAC protocol, 

Routing Protocols- Energy Efficient Routing, Challenges and Issues in Transport layer protocol. 

UNIT IV SENSOR NETWORK SECURITY 
   

9 

Network Security Requirements, Issues and Challenges in Security Provisioning, Network Security Attacks, Layer wise 

attacks in wireless sensor networks, possible solutions for jamming, tampering, black hole attack, flooding attack. Key 

Distribution and Management, Secure Routing – SPINS, reliability requirements in sensor networks. 

UNIT V SENSOR NETWORK PLATFORMS AND TOOLS 
   

9 

Sensor Node Hardware – Berkeley Motes, Programming Challenges, Node-level software platforms – TinyOS, nesC, 

CONTIKIOS, Node-level Simulators – NS2 and its extension to sensor networks, COOJA, TOSSIM, Programming 

beyond individual nodes – State centric programming. 

TOTAL:45 PERIODS 

OUTCOMES: 

At the end of the course, the student would be able to: 

 Know the basics of Ad hoc networks and Wireless Sensor Networks 

 Apply this knowledge to identify the suitable routing algorithm based on the network and user requirement 

 Apply the knowledge to identify appropriate physical and MAC layer protocols 

 Understand the transport layer and security issues possible in Ad hoc and sensor networks. 

 Be familiar with the OS used in Wireless Sensor Networks and build basic modules 

     TEXT BOOKS: 

1. C. Siva Ram Murthy and B. S. Manoj, ―Ad Hoc Wireless Networks Architectures and Protocols‖, Prentice Hall, PTR, 2004. 

(UNIT I) 

2. 2. Holger Karl , Andreas willig, ―Protocol and Architecture for Wireless Sensor Networks‖, John wiley publication, Jan 

2006.(UNIT II-V) 

 

REFERENCES: 

1. Feng Zhao, Leonidas Guibas, ―Wireless Sensor Networks: an information processing approach‖, Elsevier publication, 2004. 

2. 2. Charles E. Perkins, ―Ad Hoc Networking‖, Addison Wesley, 2000. 

3. I.F. Akyildiz, W. Su, Sankarasubramaniam, E. Cayirci, ―Wireless sensor networks: a 

4. survey‖, computer networks, Elsevier, 2002, 394 - 422. 
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ABSTRACT

New technology for the advanced Mobile Ad-hoc Netw-ork (MANETs) is based on

the wireless multi-hop architecture without prior setting of fixed infrastructure and

the network node. Mobile Ad-hoc Network (MANETs) autonomous operation can be

mobile, multi-hop, it is the infrastructure-less wireless network. Security is one of the

biggest challenges in advanced Mobile Ad hoc Network (MANETs). Thus, the

MANETs and security needs, there are two considerations must be, so that the second

routing protocol in order to protect the secure data transmission. In the routing and

security that is an important aspect for in a MANETs, existing method routing

protocol, however, is not enough to less security, low efficient requirements. The

proposed method Secure Packet Transmission Routing Protocol (SPTRP) algorithm

used designed to maximize the data securiq', routing path change, minimizing the

impact of detection oflylan-in-the-middle (MitM) attack activity over the spectrum,

and select the best path. The general terms advanced MANETs routing protocol, the

security, and routing protocol. The proposed SPTRP algorithm improves the energy

efficiency of the network and reduces the Data loss rate of the node. The proposed

method shows high performance than other existing evaluations of the most advanced

state security and routing delay end-to-end Data transfer rate, Data loss.
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n'8601 COMPUTATIONAL INTELLIGENCE LT P C

J003

OB.IECTIvES:
o To provide a strong fbundation on fundanrental concepts in Computational Intclligcncc.

o 'l'o cnablc Problem-solving through various searching tcchniqr,res.

o 'l-o appl-y these techniques in applications r.l,hich involve perception. reasoning and leaniing.

r To appl! Corlputational Intclligence tcohniques fbr infomration retriqval

r l-o appl) Cornputalional Intelligence techniques primarilv for nraohine learning.

TINIT I INTRODTICTION
Introduction to Artificial lntelligcncc-ScarohJleuristio Search-A* algorithm-Gamc Pla_ving- Alpha-Beta Pruning-Expert systelns-
lnfbrence-Rules-Fonvard C-haining and Backu'ard Chaining- Genetic Algorithms.

T]NIT II KNOWLEDGE REPRESENTATION AND REASONING
Proposition Logir: - First Order Predicate Logic - L.lnification - Forrvard Chaining -Backrvard Chaining - Resolution - Knorvledge
Represenlation - Ontological Engineering - Calegories and O$eots - Events
- Mental Events and Mental Objects - Reasoning Systems fbr Categories - Reasoning rvith Delirult Information - Prolog
Programming.

T]NIT III T]NCERTAINT}'
Non monotonic reasoning-Fuzzy Logic-Frzzy rules-fuzzy inlbrence-Ternporal I-ogic-Temporal Reasoning-Neural Netrvorks-Neuro-
fuzzy Inference.

T]NIT IV LEARNING
Probability basics - Ba1'es Rule and its Applications - Bayesian Netrvorks - Exact and Approximate lnfcrsncc in Bayesian
Netw'orks - Hidden Markov Modcls - Forms of Learning - Supervised Leaming - Learning Decision Trees - Regression and
Classification rvith Linear Models - Artificial Neural Netrvorks - Nonparametric Models - Supporl Vector Machines -
Statistical Learning - Learning rvith Complete Data - Leaming rvith l{idden Variables- The EM Algorithm - Reinfbrcement
Leaming

T]NIT V INTELLIGENCE AND APPLICATIONS
Natural language processing-Morphological Analysis-Syntax analysis-Semantic Analysis-All applications - Language
Models - Information Retrieval - Information Extraction - Machine Translation - Machine Learning - Symbol-Based -
Machine Learning: connectionist - Machine Leaming' 

TorAL: 45 .ITRI.DS
OT]TCON,IES:

Upon completion of the course, the students will be atrle to
r Provide a basic exposition to the goals and methods ol Computational intelligence.

o Study ofthe design ofintelligent computational techniques.

o Apply the Intelligent techniques for problem solving

o lmprove problem solving skills using the acquired knou,ledge in the areas of, reasoning, naturallanguage understanding,
computer vision, automatic programming and machine learning.

TEXT BOOKS:
1. Stuart Russell. Peter Norvig. *Artillcial Intelligence: A Modern Approachll" Third Edition. PearsonEducation / Prentice l{all

ofIndia,2010.
2. Elaine Rich and Kevin Knight, -Artificial Intelligenceil, Third Edition. Tata McGraw.ilill, 2010.

REFERENCES:
l. Patrick H- Winston. "Artificial lntelligence", Third edition. Pearson Edition, 2006.

2. Dan W.Patterson. 
-lntroduction 

to Artit'icial Intelligence and Expert S-vslemsl. PHI. 2006.

3. Nils J. Nilsson. -Artificial 
Intelligence: A new Synthcsrsl, l{arcourt Asia Pvt. Ltd." 2000.
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ABSTRACT

In the developing countries accident is the rnajor cause of death. The most

unfortunate thing is that we don't learn from our mistakes on road. Out of these

l5o/o of the accidents are due to the carelessness by the drivers which can be

either they drive above the speed limit or they do not oversee the obstacles on

the road. Main cause of accidents and crashes are due to human errors. Most of

the accidents occurs at natural places like mountain roads and curve roads. In the

mountain roads as well as in T-roads in developed areas, there will be tight

curves and the roads will be nalrow. In these kinds of situations the driver of a

vehicle cannot see vehicles coming from opposite side. Thousands of people

lose their lives because of this problem. The solution for this problem is alerting

the driver about the vehicle. This is done by keeping an ultrasonic sensor in one

side of the road before the curve and keeping a LED light after the curve, so that if
vehicle comes from one end of the curve sensor senses and LED light glows at the

opposite side. By looking at the LED light on/off criteria driver can become alert

and can slow down the speed of the vehicle.



ITItS()l WEB TECHNOI,OGY

()R.IF]CTIVES:

r To undcrstand about client-server oommunication and protocols uscd during comrnutricalion.

r To design intcractive rveb pages using Scripting languages.

r To Ieam sener side progran.rming using servlets and .lSP.

o 'l-o der"elop r.veb pages using XML/XSl-T.

TINIT I \\'F],8 SITE BASICS AND HTNIL 9

Web Esscntials: Clients, Scners- and Comnrunication. l'he lntcnret-Basic Intemet Protocols -The World Wide Web-Hl'TP request

message-response message-Web Clients Web Servers. Markupl-anguages: XHTML. An Introduction to IITML History-Versions-Basic

XHTML Syntax and Semantics- Some Fundamental HTML Elements-Relative URI-s-Lists-tables-Frames-Forms-HTMI- 5.

T]NII'II CSS AND CLIENT SIDE SCRIPTING 9

Sb,le Sheets: CSS-lntroduction to Cascading Style Sheets-Features-Corc Syntax-Style Sheels and H]'Ml-- St.vle Rule Cascading and

Inheritance-Text Properties-Box Model Normal Florv Box [-a1'out- Beyond the Normal Florv-CSS3.0. Client-Side Programming: The

.lavaScript I-anguage-Histor-v and Versions lntroduotion .IavaScript in Perspective-S-vntax-Variables and Data T1'pes-Statements-

Opcrators-Literals-Functions-Ob-iec1s-Arrays-Built-in Objects-JavaScript Debuggers.

TINIT III SERVER SIDE SCRIPTING 9

Host Obiects: Browsers and the DOM-lntroduction to the Document Obiect Model DOM History and Levels-Intrinsic Event Handling-

Modilying Element Style-The Document Tree-DOM Event Handling- Accommodating Noncompliant Brorvsers Properties of rvindorv.

Server-Side Programming: .Tava Servlets- Architecture -Overvier.v-A SenlelGenerating Dynamic Conlent-Life C-vclc- Parameter Data-

Sessions-Cookies-[IRL Rewriting-Other Capabilities-Data Storage Servlets and Concurrency- Databases and Java Sen'lets.

T]NI'T I\/ JSP AND X]\{L 9

Separating Programming and Presontation: .ISP Technology Introduction-.lSP and Servlets-Running JSP Applications Basio .ISP-

.JavaBeans Classes and JSP-Tag Libraries and Files-Support for the Model-Vien Controller Paradigm- Databases and .lSP. Representing

Web Data: XMl-Documents and Vocabularies-Versions and Declarat:ion-Namespaces- DOM based XML processing Evenl-oriented

Parsing: SAX-Translbrming XMI- Documents-selecting XML Data. XPATH-Template based Transformations: XSLT-Displaying XML
Documenls in Brou'sers.

LINIT V AJAX AND WEB SERVICES 9

A.IAX: Aiax Client Server Architecture-XMl Http Request Object-Call Back Methods. Web Services: .TAX-RPC-Concepts-Writing a

Java Web Service-Writing a .Iava Web Service Client-Describing Web Servioes: WSDL- Representing Data T.vpes: XML Schema-

Cornmunicating Object Data: SOAP Related Technologies-Softu,are Installation-Storing Java Objects as Files.

TOTAL 45 PERIODS

OTJTCONIES:

At the end ofthe course, the studcnt should be able to:

o Design simple web pages using markup languages like HTML and XHTML.

. Create dynamic web pages using DHTML and java script that is easy to navigate and use.

o Program server side web pages that have to process request fiom client side web pages.

. Represent web data using XML and develop rveb pages using JSP.

o {Jndcrstand various rveb services and horv these web services interact.

TEXT BOOK:

1. .leffi.ey C. Jackson, "Web Technologies--A Computer Science Perspective", PearsonEducation. 2006.

REFERENCES

I . Robert. W. Sebesta, "Programming the World Wide Web", Fourh Edition,Pearson Education,2007 .

2. Deitel, Deitel, Goldberg. "internet & World Wide Web Horv To Program", Third Edition, Pearson Education. 2006.

3. Marty Hall and Larry Broun,ll Core Web Prograrrmingil Second Edition, Volumc I and il. Pearson Education, 2001

4. Bates, 
-Der,eloping 

Web Applicationsll, Wilel', 2006.
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rT8602 N{OBILE COI\I ]\4 T]NI CA'IION

oB.tEC't'lVllS:

Thc student should be madc to:
. (.Jnderstand thc basic concepts ofmobile contputilrg

. Understand Wireless LAN. Bluetooth and WiFi Technologies

o Be farniliar rvith the netrvork prolocol staok

. Leani the basics of mobile telecommunication syslem

. Be exposed to Ad-Hoc networks

T]NI'T I INTRODT]CTION
Introduction to Mobile Ciomputing - Applications of Mobile Cornputing- Generations ol MobileClommunicaliou
Technologies-MAC Protocols-SDMA-TDMA-FDMA- CDMA.

T]NIT II NIOI}ILE'IF],I,ECOI\{NITiNICATION S\'STEN{ 9

GSM - Architeclure - Prolocols - Cot'tnection Flstablishment - Frequency, Allocation - Routing -Mobilit-v.. Managcmcnt -
Securit), {iPRS- UMl'S- Architecture

TINIT III \\'IRELESS NET\\'ORKS
Wireless LANs and PANs - IEEE 802.11 Standard - Architecture - Services - Blue Tooth- Wi-Fi -WiMAX

TINIT IV N{OBILE NETWORK LAYER 9

Mobile lP - DHCP - AdHoc- Proactive and Reactive Routing Protocols - Multicast Routing-Vehicular Ad Hoc netrvorks (
VANET) -MANET Vs VANET - Securitl.

TINIT V N{OBILE TRANSPORT AND APPLICATION LAYER

Mobile TCP- WAP - Architecture - WDP * WTLS - WTP -WSP - WAE - WTA Archilecture - WML

TOTAL:,15 PERIODS

OT]TCOMES:

At the end ofthe course, thi student should be able to:
o Explain the basics of mobile telecommunication system

o Illustrate the generations of telecommunication systems in wireless netrvork

r Understand the architecture of Wireless LAN technologies

r Determine the functionality of network layer and Identifl, a routing protocol for a given Ad hocnetworks
o Explain the functionality of Transport and Application layer

TEXT BOOKS:

1. .IochenSchiller,-MobileCommunicationsll,PHl.SecondEdition,2003.

2. Prasant Kumar Pattnaik, Rajib Mail, 
-Fundamentals 

of Mobile Computingl, PHi LeamingPvt.Ltd, New Delhi - 2012

REFERENCES:

1. Dharma Prakash Agarval, Qing and At Zeng, "Introduction to Wireless and Mobilesystems",Thomson Asia Pvt Ltd, 2005

2. Uwe Hansmann, Lothar Merk, Martin S. Nioklons and Thomas Stober, 
-Principles 

of MobileComputingll, Springer, 2003.

3. William.C.Y.Lee,-Mobile Cellular Telecommunications-Analog and Digital Systemsll, Second

Edition,Tata Mc Grau'Hill Edition ,2006.

4. C.K.Toh, 
-AdHoc 

Mobile Wireless Networksll, First Edition, Pearson Education. 2002.

5. Android Developers : http://developer.android.com/index.html

6. AppleDeveloper:https://developer.apple.com/

7. Windows Phone Dev Center : http://develooer.windou,snhone.com

8. lllackBcrryDeveloper. http.//develooer.blackberry.com
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ABSTRACT

Parking is costly and limited in almost every major city in the world. Innovative

parking systems for meeting near-term parking demand are needed. This project

proposes a novel, secure, and intelligent parking system (Smart Parking) based on

imminent to best support the urban core. These persistent parking problems could

be turned into new opportunities, brought by current trends in meeting the

globally connected continuum. This project reveals a work-in-progress to

capitalize on private land properties for parking, in order to relieve stress on

public agencies, create new sources of revenue, and enlist new entities in the

intermediary market. These intermediaries, labelled as Parking Service Providers

(or PSPs) play a broker role through advertising parking lots on a shared cloud

platform. To streamline these business collaborations and related processes,

physical parking lots are augmented with Internet connectivity allowing cloud-

provided applications to congregate these lots into alarger inventory.. From the

point of users' view, Smart Parking is a secure and intelligent parking seruice.

The parking reservation is safe and privacy preserved. The parking navigation is

convenient and efficient. The whole parking process will be a non-stop service.

From the point of management's view, Smart Parking is an intelligent parking

system. Based on the prediction, n'ew business promotion can be made, for

example, on-sale prices and new parking fees. In Smart Parking, new promotions

can be published through wireless network.
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rT8201 INPORN{ATION TECHNOLOGY ESSENTIALS L'TP C

3 0 03
OI}JECTI\'ES:

To introducc the concept of Intenlet. Nelu,orks and its rvorking principles.
To knou' scriptiug languages.
'l o undcrstand various applications relatcd to lnlbrmation Technologl,.

IINII'I \YEB I.]SSENTIALS
Creating a Website - Working principlc of a Websitc - l]rorvser fundamentals - Authoring tools - 'fvpes of sqr\,ers: Applicarion
Sor.,'cr - Web Serr,er - Database Servcr

TINIT II SCRIPTING ESSI.]NTIAI,S
Necd for Scripting languages - T1"pcs of scripling languages - Client side scripting - Sen,er side scripting - PHP - Working
principleolPlll'-PHPVariables-Constants-Operators-Flori'Control andLooping-Arra1,s-strings-Functions-File
Handling - PHP and MlSQL - PHP and II'|ML - Cookics - Simple PI{P scripls

I,INIT III NETWORKING ESSENTIALS
Fundamental computer network concepts - Typcs of computer nelworks - - Netrvork layers - 'l'CP/lP model - Wireless Local Area
Network - Ethernet - WiFi - Netu,ork Routing - Srvitching, Netrvork components
UNIT IV N{OBILE CON'INITINICATION ESSENTIALS 9
Cell phonc working lundamenlals - Cell phone frequencies & channels - Digital cell phone components - Generations of cellular
net*,orks - Cell phonc netrvork teohnologies / architecture -Voice calls & SMS

T]NIT \/ APPLICATION ESSENTIALS
Creation of simple interactive applications - Simple database applications - Multimedia applications - Design and development of
information s)istems - Personal Inforn'ration System - Inlbrmation retrieval system - Social netu,orking applications

TOTAL: 45 PERIODS
OITTCONIES:

On Completion ofthe course, the students should be able to:

I Design and deploy r.veb-sites

Design and deploy simple web-applications

r Create simple database applications

.r Develop information system

i Describe the basics of networking and mobile communications

TEXT BOOKS:
'1 . Robin Nixon, "Learning PHP, MySQL. JavaSoripr, css & H1'ML5" Third Edition, O'REILLY,2014.
2. James F. Kurose, 

-Computer 
Networking: A Top-Dorm Approachll, Sixth Edition, Pearson.2012.

REFERENCES:
1. Gottapu Sasibhushana Rao. "Mobile Cellular Communication", Pearson, 2012.
2. R. Kelly Rainer, Casey G. Cegielski , Brad Prince, lntroduction to lnformation Systems, FifthEdition. Wiley

Publication, 2014.

3. it-ebooks.org
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rT8602 N{OBILE COI\I ]\4 T]NI CA'IION

oB.tEC't'lVllS:

Thc student should be madc to:
. (.Jnderstand thc basic concepts ofmobile contputilrg

. Understand Wireless LAN. Bluetooth and WiFi Technologies

o Be farniliar rvith the netrvork prolocol staok

. Leani the basics of mobile telecommunication syslem

. Be exposed to Ad-Hoc networks

T]NI'T I INTRODT]CTION
Introduction to Mobile Ciomputing - Applications of Mobile Cornputing- Generations ol MobileClommunicaliou
Technologies-MAC Protocols-SDMA-TDMA-FDMA- CDMA.

T]NIT II NIOI}ILE'IF],I,ECOI\{NITiNICATION S\'STEN{ 9

GSM - Architeclure - Prolocols - Cot'tnection Flstablishment - Frequency, Allocation - Routing -Mobilit-v.. Managcmcnt -
Securit), {iPRS- UMl'S- Architecture

TINIT III \\'IRELESS NET\\'ORKS
Wireless LANs and PANs - IEEE 802.11 Standard - Architecture - Services - Blue Tooth- Wi-Fi -WiMAX

TINIT IV N{OBILE NETWORK LAYER 9

Mobile lP - DHCP - AdHoc- Proactive and Reactive Routing Protocols - Multicast Routing-Vehicular Ad Hoc netrvorks (
VANET) -MANET Vs VANET - Securitl.

TINIT V N{OBILE TRANSPORT AND APPLICATION LAYER

Mobile TCP- WAP - Architecture - WDP * WTLS - WTP -WSP - WAE - WTA Archilecture - WML

TOTAL:,15 PERIODS

OT]TCOMES:

At the end ofthe course, thi student should be able to:
o Explain the basics of mobile telecommunication system

o Illustrate the generations of telecommunication systems in wireless netrvork

r Understand the architecture of Wireless LAN technologies

r Determine the functionality of network layer and Identifl, a routing protocol for a given Ad hocnetworks
o Explain the functionality of Transport and Application layer

TEXT BOOKS:

1. .IochenSchiller,-MobileCommunicationsll,PHl.SecondEdition,2003.

2. Prasant Kumar Pattnaik, Rajib Mail, 
-Fundamentals 

of Mobile Computingl, PHi LeamingPvt.Ltd, New Delhi - 2012

REFERENCES:

1. Dharma Prakash Agarval, Qing and At Zeng, "Introduction to Wireless and Mobilesystems",Thomson Asia Pvt Ltd, 2005

2. Uwe Hansmann, Lothar Merk, Martin S. Nioklons and Thomas Stober, 
-Principles 

of MobileComputingll, Springer, 2003.

3. William.C.Y.Lee,-Mobile Cellular Telecommunications-Analog and Digital Systemsll, Second

Edition,Tata Mc Grau'Hill Edition ,2006.

4. C.K.Toh, 
-AdHoc 

Mobile Wireless Networksll, First Edition, Pearson Education. 2002.

5. Android Developers : http://developer.android.com/index.html

6. AppleDeveloper:https://developer.apple.com/

7. Windows Phone Dev Center : http://develooer.windou,snhone.com

8. lllackBcrryDeveloper. http.//develooer.blackberry.com
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ABSTRACT

Parking is costly and limited in almost every major city in the world. Innovative

parking systems for meeting near-term parking demand are needed. This project

proposes a novel, secure, and intelligent parking system (Smart Parking) based on

imminent to best support the urban core. These persistent parking problems could

be turned into new opportunities, brought by current trends in meeting the

globally connected continuum. This project reveals a work-in-progress to

capitalize on private land properties for parking, in order to relieve stress on

public agencies, create new sources of revenue, and enlist new entities in the

intermediary market. These intermediaries, labelled as Parking Service Providers

(or PSPs) play a broker role through advertising parking lots on a shared cloud

platform. To streamline these business collaborations and related processes,

physical parking lots are augmented with Internet connectivity allowing cloud-

provided applications to congregate these lots into alarger inventory.. From the

point of users' view, Smart Parking is a secure and intelligent parking seruice.

The parking reservation is safe and privacy preserved. The parking navigation is

convenient and efficient. The whole parking process will be a non-stop service.

From the point of management's view, Smart Parking is an intelligent parking

system. Based on the prediction, n'ew business promotion can be made, for

example, on-sale prices and new parking fees. In Smart Parking, new promotions

can be published through wireless network.
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cs8091 BIG D.\TA ANAI-\''I'ICS

OBJECTI\iES:
o To knou, the lirndamental concepts ol'big data and analvtir:s.

o To e-rplore tools and practices lbr rvorking \\ith big data

r To learn aboul rtream corrrptrling.

. To knolv aboul the research that rcquires the integration ollarge amounts oldata.

L

J

P

0

T

0

(l
3

C

9TINII'I IN'I-ROI)Ii(]'tION 1'O BI(; D,{TA

Evolution of Big dala - Best Practices lbr Big data Analvtics - Big data oharacteristics - Validating -'l hc Promotion of the Valuc of l3ig Data
- llig Data Use Cases- Characteristics of Big Data Applications - Perception and Quantilication o1-Value -L.lnderslanding Big Data Storage -

A Gcncral Ovcn-iov of High- Performance Architecture - HDIrS - MapReduce and YARN - Map Reduce Programming Model

T|NII'II CLT]STERING AND CLASSIFICATION 9

Advanced Analltical Theor-v and Methods: Overvierv olClustering - K-means - Use Cascs - Ovenicu, of the Method - l)eternrining thc
Nurnber of Clusters - Diagnoslics - Reasons to Choose and Cautions .- Classifioation: Dccision Trees - Oven,ieu'of a Decision Tree - The
GeneralAlgorithm-Decision'l'rceAlgorithms - Evaluating a Decision Tree - Decision Trees in R - Naive Ba.ves - Baycs"l'hcorcm
-Naire Bales Classifier.

TINIT III ASSOCIATION AND RECONTNTI'NDAI'ION S}'STENI 9

Advanced Anall,tical Theory and Methods: Association Rules - Ovsn,ic$' - Apriori Algorithm - Evalualion ol Candidate Rules -
Applioations of Association Rules - Finding Assooiation& finding similaritl, - Recommendation System: Collaborative I{ccommendation-
Content Based Reoommendation -Kno*4edge Based Reoommendation- Hlbrid Recommendation Approaches.

I]NIT IV STREAM ]\{EN{ORY 9

lntroduction to Streams Concepts - Stream Data Model and Architecture - Stream Computing- Sampling Data in a Streanr - Filtering
Streams - Counting Distinct Elements in a Stream - Estimatingmoments - Counting oneness in a Windorv - Decaying Windou,- Real
time Analytios Platfbrm(RTAP)applications - Case Studies - Real -l'ime Sentiment Anall,sis. Slock Market Predictions. Using Graph
Anall,tics for Big Data: Graph Anall,tics

UNIT V NOSQL DATA N{An*AGENIENT FOR BIG DATA AND \/ISUALIZAI'ION 9

NoSQL Databases : Schema-less Modelsll: Increasing Flexibility lbr Data Manipulation-Key Valuc Stores- Document Stores - Tabular
Stores - Object Data Stores - Graph Databases Hive - Sharding 

-Hbase - Analyzing big data with lwitter - Big data for E-Conrnrerce Big
data for blogs - Review of Basic Data Analytic Methods using R.

TOTAL:45 PERIODS
OUTCONIES:
lipon completion of the course, the students will be able to:

r Work with big data tools and its analysis techniques

. Analyze data by utilizing clustering and classiflcation algorithms

o Learn and apply different mining algorithms and recommendation systems lbr large volumes ofdata
. Learn NoSQL databases and management.

TEXT BOOKS:

l. Anand Rajaraman and Jefl}ey David Ullman. "Mining of Massive Datasets", Cambridge UniversityPress. 2012.

2. David Loshin. "Big Data Analytics: From Strategic Planning to Enterprise Integration rvith Tools, Techniques, NoSQL, and Graph",

Morgan Kaufmann/El sevier Publishers, 2013.

REFERENCES:

1. EMC Education Services. "Data Science and Big Data Anal)'tics: Analyzing,Visualizing and Presenting Data", Wiley publishers.

2015.

2. Baft Baesens, "Analyics in a Big Data World: The Essential Gurde to Data Science and itsApplioations", Wilcy Publishcrs. 2015.

3. Dietmar Jannach and Markus Zanker, "Recornmender Sl,sterns: An Introduction". CarnbridgeUniversityPress,20l0.

4. Kim 11. I'ries and Robert Dunnigan, "Big Data Analvtics: A Practical Guide for Managers " CRCPress, 2015.
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ABSTRACT

Some of the modern smart grid infrastructures, phasor measurement

units (PMUs) for instance, are vulnerable to cyber attacks due to their

ever-increasing dependence on information and communications

technologies. In general, existing solutions to cyber attacks focus on

creating redundancy and/or enhancing security levels of sensing and

communication networks. These solutions require intensive offline

efforts and therefore are economically expensive. Further, they are

generally inefficient when dealing with dynamic attacks. This paper

proposes a novel density-based spatial clustering approach for online

detection, classification, and data recovery for data manipulation

attacks to PMU measurements. The proposed method is purely data-

driven and is applicable to simultaneous multi-measurement attacks

without requiring additional hardware in the existing infrastructure.

The proposed approach is also independent of the conventional state

estimation (SE). Comprehensive case studies demonstrate the

efTectiveness of the proposed method.

\-F
Dr. R.GURII.MANIrru.r.,rn.D.,M.B.A,,M.tsrE.,F,tE;,

PRIftICIPAL
IDHAYA ENGG, COLI.EGE FOR WOMEN

CI{INNASALEM.6O6 20,l. KALI.AKURICHI DT.



CS8O92 CO}IPTITTR GRAPIIICS.\ND IITiLI'INII'I)IA I, 'I' P (]

3 00 3

oB.tI,tc t'IYES:

o I'o dcvelop an understanding and arvareness hox' issues such as conlent. inlbrniation architecture. motion. sound.

design. and tcchnolog.v nlerge to lomr effbctivc and compellinginteractive erperiences 1br a rvide rangc ofaudiences
and end users.

o 'l'o bcoome lbmiliar rvith various softrvare programs used in the croation andiniplementation of multi- ntedia and

appreciale the imporlancc oftechnical abiliti, and crcativity u'ithin design practiee.

. To gain kno*,ledge about graphics hard*'are devices and softrvarc used and uuderstand thc tu,o-dimensional graphics and

tlieir transforrnations.

. To understand the three-dimcnsional graphics and their translbrmations and appreciate illumination and color lnodels

o To become familiar with understand clipping tcchniques and to bccomc familiar rvith Blender Graphios

T]NII'I ILLT]NIINAI'ION AND COLOR N{ODEL 9

Light souroes - basic illumination models - halftone palterrls and dithcring lechniques: Properlics of light - Standard primarics

and chromaticitl.diagram: Intuitive colour concepts - RGB oolour model - YIQ colour model - CMY colour modcl - HSV colour

model - HLS colour modcl; Colour selection. Oulput primitivcs - points and lines, linc drau,ing algorithms, loading the liame

bu1ler, linc funotion, circle and ellipse generating algorithms: Pirel addressing and object geometry. filled area prinritires.

T]NI.I. II TWO-DINIIih*SIONAL GRAPHICS 9

Two dimensional geometric transformations - Matrix representations and homogeneous coordinate s. composite
transfbrmations: Two dimensional vieu,ing - r,ieu,ing pipeline. viervitrg coordinate reference frame: rvindou'-to-viervport
coordinate transformation, Tll'o dimensional vierving tunctions: clipping operalions - point, line. and polygon clipping
alg.orithms.

I.]NIT III THREE-DIN{ENSIONAL GRAPHICS 9

Three dimensional concepts; Three dimensional object representations - Polygon surlaces and lables- Plane equations -

Polygon nteshcs: Curved Lines and surlaces. Quadratic surfaces: Blobby ob.jects; Spline representations - Bezier curves

and surfaces. TRANSFORMATION AND VIEWING: Three dimensional geometric and modeling transformations: Three

dimensional vierving- viewing pipeline. vierving coordinates. Projeotions. Clippingl Visible surface dctcction methods.

UNIT IV N{I]LTIMEDIA SYSTEN{ DESIGN & NITILTINTEDIA FILE IIANDLING 9

Multimedia basics - Multimedia applications - Multimedia s-vstem archilecture - Evolving technologies tbr rnultirnedia -
Defining objects for multimedia systems - Multirnedia data interface standards - Multimedia databases. Compression and

decompression - Data and file format standards - Multimedia I/O technologies * Digital voice and audio - Video image and

aninration - Full motion video - Storage and retrieval technologies.

IINIT \/ IIYPERN'IEDIA 9

Multimedia authoring and user interface - I{ypermedia messaging -Mobile rnessaging - Hypermedia message component -
Creating hypermedia message - lntegrated multimediamessage standards - Integrated document managenrent - Distributed
multimedia systems. CASE ST[ID\': BLENDER GRAPI{ICS Blender Fundamentals - Drarving Basic Shapes -
Modelling -Shading & Textures

TOTAL: 45 PIiRIODS

OT]TCO]\{ES:
At the cnd ofthe course, the students should be able to:

r Design trvo dimensional graphics.

. Apply two dimensional transformations.

r Design three dimensional graphics.

. Apply three dimensional translbrmations

TEXT BOOKS:
'l . Donald Hearn and Pauline Baker M, 

-Computcr 
Graphics", Prentice Hall. Ner'v Delhi, 2007 IUNIT I - fII ]

2. Andleigh, P. K and Kiran Thakrar, 
-Multimedia 

S-vstems and Designl, PIII,2003. I LrNIT IV,V ]

REFERENCES:
1. Judith Jeffcoate, 

-Multimedia 
in practice: Technology and Applicationsll, PHI, 1998.

2. Foley, Vandam, Feiner and Hughes, Computer Graphics: Principles andPracticell, 2'd Edition, Pearson Education, 2003.

3. Jeffrey McConnell, 
-Computer 

Graphics: Theory into Practicell, Jones and Bartlett Publishers,2006.

4. Hill F S Jr.. "ComputerGraphics". Maxwell Macmillan , 1990. 
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ABSTRACT

Fault injection is needed for different purposes such as analyzing the

reaction of a system in a faculty environment or validating fault-detection andior

fault-correction techniques. In this project we propose a simulation-based fault

injection tool able to work at different abstraction levels and with user- defined

fault models. By exploiting the facilities provided by a functional verification

environment it allows to speed up the entire fault injection process from the

creation of the workload to the analysis of the results of injection campaigns.

Moreover, the adoption of techniques to optimize the fault list significantly reduces

the simulation time. Being the tool targeted to the validation of dependable

systems, it includes away to extract information from the Failure Mode and Effect

Analysis and to correlate fault injection results with estimates. A great number of

new security tools have been developed to solve the problems of IP networks, but

some doubts were raised about the efficiency of those systems. There are some

techniques used to evaluate the rrulnerabilities of a network, but their results are

limited and few tools aim to facilitate and automate the evaluation of security

network mechanisms. This article presents a network fault injection system

especially created to test network security equipment, aiming to solve the

inexistence of this type of tool and to fuIl the gap between packet injectors and

vulnerability scanners.
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Ctj509l AD\/;\NCEDSATEI-LITI,-CONIN'ltlNlCATIONANDNAVIGATIONSYSTEN{S t_ I'P(l
t003

otr.tucTt\-tiS:
The studcnts should he rnade to he

. l-canr \,!2M developnrents and satcllitc applicatiorls

e []nderstand Satellite Clomrrunication In lpr'6 Ilnvironnrcnt

T'NI'I'I O\1ER\'IE\\'OF- SATEI,I,ITE CO\INII]NI(]ATIO\ 9

Overvieu, of satcllite courrnunicalion and orbital mechanics Link budget Paranrcters. l-ink budget calculalions. Auriliary Equations.
Perlbnnancc C alcr,rlations.

T,NIT II NI2\I DEYELOPN'IENTS AND SATET,I,ITE APPI,ICATIONS 9

Ovcrvieu of the luternct of Things and M2M- M2M Applications l:xamples and Satcllite Suppoft- Satellitc ltoles Context and

Applications- Anlennas fbr Satellite M2M Applicalions- M2M MarketOpporlunities lbr Satellite Opcrators- l-lltra IiD Vidco/'l'V and

Satcllite Implications- High'l'hroughput Satellites (llTS) and Ka/Ku Spol Beam Technologies- Aeronautical. Maritimc and other Mobilitl
Ser-vices.

IINIT III S,T'IELLITE CONIN,ITINICATION IN IP\'6 I],N\TIRONNTENT 9

Oven,iew of lPr,6 and its benefits for Satellite Netrvorks - Migration and Coexistence--lmplementation scenarios and support- Preparations

for IPv6 in Sa1ellite communication- Satellite specific Protocol issues in IPv6 - lmpact of IPv6 on Satellitc Nelrvork architecture and

sen,ices-Detailcd transitional plan- IPv6 demonstration ovcr salellilcs - Key results and recommcndations.

TINIT Iv SATELLITE NA\'IGATION AND GI-OI}AI, POSII'TONING SYSTtrII 9

Over vier.v of Radio and Satellitc Navigation" GPS Principles" Signal model and Codcs. Satellite SignalAcquisition. Mathematical model of
GPS observables, Methods of processing Cl'S data . GI'S Receiver Operation and Difltrential GPS. IRNSS, GAGAN. GLONASS and

Galilco.

IINIT V DEEP SPACE NETWORKS AND INTER PI,ANETARY N,IISSIONS 9

Introduction - Functional description - Design procedure and performance criterion-Mars exploration Rover- Mission and space cralt
suurmarl--Telecommunication subsystern overvierv-Ground Subsystem-Teleoom subsystem and I-ink perfon.nance Telecom subsystem

Hardr.r,are and softu,are Chandral,aan-l Mission - Mission and space craft summarl'-Telecommunication subsystem overvierv- Ground
Subsystem-Telecom subsystem and Link performance. Mangalyaan Mission - Mission and space craft summary-Telecommunication
subsystcm overuieu. Ground Subsystem-Telecom subsystem and l-ink performance.

OT]TCON,IES:

At the end ofthis course, the student should be able to:

r Discuss satellite navigation and global positioning system

r Outline deep space networks and inter planetary missions

REFERENCES:

1. Adimurthy.V," Concept design and planning of India's first interplanetary mission" CurrentScience,VOL. 109,NO.6,
1054 25 SEPTEMBER 20I 5.

2. Anil K. Maini, Varsha Agrawal" 'satellite Technology: Principles and Applications', Third Edition"Wiley, 2014.

3. Daniel Minoli' "Innovations in Satellite Communication and Satellite Technology" Wiley, 2015

4, Daniel Minoli. "satellite Systems Engineering in an IPv6 Environment". CRC Press, FirstEdition,2009.

5. Hofmann-Wellenhof 8.. Lichtenegger H., and Elmar Wasle" "Global Navigational SatelliteSystems" Springer-Verlag, 2008.

6. Jim Ta1,lor, " Deep Space Communications" John Wiley & Sons, 20 I 6.

7 . Louis J. Ippolito, Jr. "satellite Communicalions Systems Engineering: Atmospheric Eflbcts,Satellite Link Design and

System Performance". Second Edition, 20l7
8. http://rvrvrv.isro.sov.in/pslv-c25-mars-orbiter-mission

9. https:i/en.$'ikipedia.ors/rviki/Mars Orbiter-Mission

1 0. https://en.n ikipedia.ordrviki/Chandravaan- I
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NC5291 COMMUNICATION NETWORK SECURITY   L T P C  

   3 0 0 3 

OBJECTIVES : 

The students should be made to: 

 Understand the need and concept of security 

 Learn cryptosystems 

UNIT I INTRODUCTION AND NUMBER THEORY 9 

Introduction to Information Security, Computer Security & Network Security. Need For Security. Security – Goals, Attacks, Security 

Services and Mechanisms, and Techniques. Number Theory and Mathematics for Symmetric Cryptography- Finite Arithmetic, Congruence 

Arithmetic-Linear Congruence and Quadratic Congruence. Mathematics for Asymmetric-Key Cryptography: Fermat‟s Theorem and 

Euler‟s Theorem, Primes, Primality Testing, Factorization, CRT, Exponentiation. Classical Symmetric-Key Ciphers –Substitution Ciphers, 

Transposition Ciphers. 

UNIT II SYMMETRIC AND ASYMMETRIC CRYPTOSYSTEMS 9 

Modern Symmetric-Key Cipher - Block Ciphers (DES, 3DES, AES and its mode of operations), Stream Ciphers, Asymmetric-Key 

Cryptosystem- RSA, ElGamal, ECC, Key Management - Diffie- Hellman (DH) Mechanism, Kerberos – Needham Schroeder Protocol. 

UNIT III AUTHENTICATION, DIGITAL SIGNATURES AND CERTIFICATES 9 

Message Integrity & Message Authentication - Message Authentication Code (MAC), Cryptographic Hash Functions – Birthday Attacks, 

Digital Signatures - Digital Signature Standards (FIPS 186-2), DSA (ANSI X9.30), RSA (ANSI X9.31) – Public Key Distribution – RSA 

schemes, Digital Certificates - PKI Certificates, PKI Life Cycle Management. 

UNIT IV TRUSTED IDENTITY 9 

Entity Authentication: Password System- Fixed and One time Passwords (S/Key) RFC 2289 – Callback Systems, Zero Knowledge, 

Challenge and Response Systems – RADIUS –– ITU-T X.509. 

 

UNIT V SECURITY AT LAYERS 9 

Network Layer Security - IPSec, Transport Layer Security- SSL/TLS, SSH, Application Layer Security 

–PGP, S/MIME, Firewall - Concepts, Architecture, Packet Filtering, Proxy Services and Bastion Hosts. 

TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of this course, the students should be able to: 

 Explain digital signature standards 

 Discuss authentication 

 Explain security at different layers 

 

REFERENCES: 

1. Behrouz A.Forouzan, “Cryptography and Network Security”, Special Edition, Tata McGraw Hill, 2007. 

2. Bruce Scheneier, “Applied Cryptography”, John Wiley & Sons, 1994. 

3. Charlie Kaufmann, Radia Perlman, Mike Speciner, "Network Security", Second Edition, Prentice Hall, 2002 

4. Douglas R.Stinson, “Cryptography: Theory and Practice”, CRC Press Series on Discrete Mathematics and its Applications, 1995. 

5. David M. Durton, “Elementary Number Theory”, Tata Mcgraw Hill, Sixth Edition, 2009. 

6. William Stallings “Cryptography and Network Security: Principles and Practice”, 3rd Edition, Pearson Education, 2002. 

7. William Stallings “Network Security Essentials: Applications and Standards”, 2nd Edition,   
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cu5t 5l
ADVANCED DIGITAL COMMUNICATION TECHNIQTIES

OB,II,]C'I'I\1ES:

o To undcrstand thc basics olsignal-spaoe anallsis and digital transmission.

. 'l'o understand the coherent and noncohcrcnt receivcrs and its inrpact on differer-rt channclcharacteristics

. To undcrstand the diflbrent Eclualizers

. To understand the different block codcd and convolutional coded digital cornnrunicatitrns-r'stems.

o 'fo understand the basics o['Multicanier and Multiuser C-'omrnunicatious.

I'NIT I (]OIIERENI'AND NON-COIIERENT CONI}ITINICATION 9

Coherent rcceivers - C)ptirnurn leccir.crs in WGN - IQ rnodulation & dernodulation - Noncolrcrenl receiyers in random phase

channels: MFSK receir,ers - Ilal'leigh and Rician channels - Partialll' cohcrcnt receivers - DPSK: N'l-PSK: M-DPSK-BE.R
Perlormance Analysis. Carricr Synchronization-Bit slnchronization.

TJNI'I'II EQUAI,IZATION TECI{NIQTIES 9

Band Limited Channels- ISI - Nyquist Criterion- Controlled ISl-Partial Response signals- Ilqualization algorithrns - Vitcrbi
Algorithm - Linear equalizer - Decision feedback equalization - Adaptive Equalization algorithn-rs.

UNIT IV CONYOLUTIONAL CODED DIGITAL COMMTJNICATION
Representation ol' codes using Polynomial. State diagram" Tree diagram. and Trellis diagram -Decoding 

techniques using
Maximum likelihood, Viterbi algorithm, Sequential and Threshold methods

- Error probability perlormance for BPSK and Viterbi algorithm, Turbo Coding.

TINIT \' N,ILIL'TICARRIER AND N{T]LTII.ISER CO]\{N{T-INICATIONS 9

Single Vs multicarier modulation" orthogonal frequency division multiplexing (OFDM)" Modulation anddemodulation in an OFDM
system. An FF1- algorithmic implementation of an OFDM system. Bit and porver allocation in multicarrier modulation, Peak-to-average

ratio in rnulticanier modulation. Introduction to CDMA systems, multiuser detection in CDMA systems - optimum multiuser receiver,
suboptimum detectors. successive interfbrence cancellation.

L,TPC
3003

9

TOTAL: 45

OT]TCOMES:

[Ipon Completion of the course, the students will be able to:

o Develop the ability to understand the concepts of signal space analysis for coherentand non- coherent receivers.

o Conceptuallyappreciate different Equalizationtechniques

o Possess knorvledge on different block codes and convolutional codes.

r Comprehend the generation of OFDM signals and the techniques of multiuserdetection.

REFERENCES:

l. Bernard Sklar. "Digital Communications", second edition, Pearson Education, 2001.

2. John G. Proakis" "Digital Communication", Fifth Edition. Mc Graw Hill Publication. 2008.

PERIODS

J.

4.

5.

6.

M.K.Simon, S.M.Hinedi and W.C.Lindsey. "Digital communication techniques; Signal Design and Detection". Prentice Hall of
India. Nerv Dclhi, 1995.

Richard Van Nee & Ramiee Prasad. "OI;DM for Multimedia Corrmunications" Artech House Publication, 2001.

Stephen G. Wilson, "Digital Modulation and Coding"" First Indian Reprint. Pearson

Simon IJaykin, "Digital communications", John Wile;, and sons, lpf,S.fiIJf{.Uii':'i'$.ii X
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[INIT III BLOCK CODITD DIGII'AL CONINIIiNICAI'ION 9

Architecturc and perfbrmance - Binary block codes: Orthogonalt Biorthogonal: Transorthogonal - Shannon's channel coding
theorem: Channel capacitl': Matched lilter: Concepts of Spread spectrunl conrmunication - Coded BPSK and DI)SK demodulators-
Linear block codes: Hammning: Golay': Cyclic; BCFI : Reed - Solornon codes. Space time block codes.
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ABSTRACT

Human communication today is mainly via speech and text. To

access information in a text, a person needs to have vision. However, those

who are deprived of vision can gather information using their hearing

capability. The proposed method is a camera based assistive text reading to

help blind person and the travelers in reading the text present on the text

labels, printed notes and products in their own respective languages. It

combines the concept of optical character Recognition (ocR), text to

Speech Synthesizer (TTS) and translator in Raspberry pi. Optical character

recognition (oCR) is the identification of printed characters using

photoelectric devices and computer software. It converts images of typed,

handwritten or printed text into machine encoded text from scanned

document or from subtitle text superimposed on an image. Text-to-Speech

conversion is a method that scans and reads any language leffers and

numbers that are in the image using OCR technique and then translates it

into any desired language and at last it gives audio output of the translated

text. The audio output is heard through the raspberry pi's audio jack using

/Lf
D r. R. GUft,U&IAN I,rvi.e,,Ph.D.,ld,ts.A.,M.lsTE.,F lE.i
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DS5291 AD\/ANCED DIGITAL INIAGE PROCI'SSI NG I,T'PC]
J003

OBJECTIYES:
r To understand tl'rc imagc lundarnentals.

r 'fo understand thc various inrage segnrentrtion techniques.

. fo extract fbatures for image analysis.

r 'l-o introduce the conccpts of image registration and image fusion

o To illustrate 3D image visualization.

TTNIT I FTIND,{NIENTALS OF'DIGI'IAI, INIAGE PROCESSING 9

Elements of visual pcrception. brightness. conlrast" huc. saturation. mach band eflbct. 2t) irnage transfomrs-DFJ'. DC'I. KLT.SVD. Image

cnhancement in spatial and tiequency'domain. Revieu of l\4orphological image processing.

T]NI'T II SEGNIT]NTATION 9

Edge deteclion" Thresholding. Region grorving" Fuzzy clustering. Watershed algorithrr. Active contour models. 'lcrture feature based

segmcntation. Graph based scgmentation" Wavelet based Segrnentation - Applications of image segmentatioll.

T.INIT III FEATTiRE EXTRACI'ION 9

First and second ordcr edge detection operators. Phase congruency, Localized fbature extraction - detecting imagc curvature. shape features.

IJough transform, shape skeletonization, Boundary descriptors, Moments. Texture dcscriptors- Autocorrelation. Co-occurence fcatures,

Runlength features. Irractal model based f-eatures, Gabor filter, u'avelet features.

TiNIT IV REGISTRdTION AND INIAGE FT]SION 9

Registration - Preprocessing. I'eature selection - points. lincs. regions and templates Feature correspondence - Point pattcm matching, Line
matching" Region matching. Template matching. Translbrmation functions - Similaritl' transfomration and Aftine Transformation.
Resampling - Nearest Neighbour and Cubic Splines. Image Fusion - Overvierv of image fusion. pixel fusion. rvavelet based fusion -region

based fusion.

TINIT V 3D IMAGE VISI,TALZATION 9

Sources of 3D Data sets" Slicing the Data set, Arbitrary section planes, The use of color, Volumetric display, Stereo Viewing" Ray tracing"
Reflection, Surfaces, Multiple connected surfaces, Image processing in 3D" Measurements on 3D images.

TOTAL: 45 Pf,RIODS

OT]TCON{ES:

Upon Completion of the course, the students will be able to

r Explain the fundamentals digital image processing.

o Describe image various segmentation and feature extraction techniques for image analysis.

r Discuss the concepts of image registration and fusion.

. Explain 3D image visualization.

REFERENCES:

1 . Ardeshir Goshtasbl', " 2D and 3D Image registration for Medical, Remote Sensing andlndustrial Applications",John Wiley and

Sons,2005.

2, Anil K. Jain. Fundamentals of Digital Image Processing', Pearson Education. lnc., 2002.

3. John C.Russ. "The Image Processing Handbook'. CRC Press,2007.

4. Mark Nixon, Alberto Aguado. "Feature Extraction and Image Processing", AcademicPress.20O8.

5. Rafael C. Gonzalez, Richard E. Woods, Digital lmage Processing', Pearson.Education,lnc.,second Edition,2004.

6. Rick S.Blum. Zheng Liu, "Multiscnsor image fusion and its Applications", Taylor&Francis.2006.
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AP5l52 ADVANCED DIGITAL SIGNAL PROCESSING I_ I l' ('

402J

oB.tEC't'tvllS:
o 'l-he student corlprehends mathcnraLical dcscription and moclelling of disoretc limc randonrsignals.

o The student is convcrsant riith important theorems and randonr signal processing algorithnis.

r 'l'hc student leams relevant figurcs o1'mcrit such as porler. energ1,. bias and consistencl'.

e fhe student is larniliar *,i1h estimation" prediction. filtering. multiratc concepts andtechniques.

I.INII-I DISCRETE IT.\\DON,I SIGNAL PROCESSI\G 9+6

Discrcte random processes - Ilnsenrble averages - Wide sense stationarv process - Properties -Ergodic proccss - Sar. ple mean

& r,ariance - Aulo-correlation and Auto-corrclation malrices- Properties - White noisc proccss - Weiner Khitchinc rclatiort -
l)oucr spectral densitl - I'iltcring randorn process - Spectral Factorizaliori I'heorem Special Spes ofIiandom Processes -
AR.MA. ARMA Processes - Yule-Walkcr equations.

T]NI.I. II SPECTRTJNI EST.IN'IATION 9+6

Bias and Consistenc,v of estimators - Non-Parametric metl-rods - Periodogram - Modified Periodogram - Barlett's rnethod -
Welch's rlehod - Blackman-l'ukey method - Parametric methods-AR, MA and ARMA spectrum estimation - I'erfbrmance

anall'sis of estimators.

T]NI'I III SIGNAL N{ODT]I,ING AND OPI'INTT]N,I F-ILTERS 9+6

Introduotion- Leasl square rnethod - Pade approrirnation - Pron1,'s method - Lcvinsorr Recursion -Lattice fllter - FIR Wicncr
tllter - Filtering - Linear Prcdiction - Non Causal and Causal llR WeinerFilter -- Mean square error - Discrete Kalman filter.

TiNI'I'IV ADAPTIVE FILTERS 9+6

FIR Adaptive filters - Newton's sleepest descent method - Widrorv HofTLMS Adaptive algorithrn -Convergence -Normalized
LMS - Applications - Noisc cancellation - channel equalization - echocanceller - Adaptive Recursive Filters - RLS adaptive
algorithm - Erponentialll' u,eighted RLS- sliding u,indou, RLS.

TINIT \T N{ULTIRATE SIGNAL PROCESSING 9+6

I)ccimalion - Interpolation * Sampling Rate conversion by a rational factor I/D - Multistage implementation of sampling rate

conversion - Polyphase filter structurcs - Applications of multiratesignal processing.

TOTAL45+30: 75 PERIODS

OT]TCONIE,S:

o Formulate time domain and frequency domain description of Wide Sense Stationary processin terms of matrix algebra and

relate to linear algebra concepts.

. State W-K theorern, spectral factorization theorem, spectrum estimation, bias andconsistency of estimators.

o Wiener filtering, LMS algorithms, Levinson recursion algorithm, applications oladaptive filters

o Decimation, interpolation, Sampling rate conversion, Applications of multirate signalprocessing

REFERENCES:

1. John G. Proakis. Dimitris G. Manolakis, ''Digital Signal Processing", Prentice Hall oflndia, Nerv Delhi, 2005.

2. Monson H. Hayes. "Statistical Digital Signal Processing and Modeling", John Wiley andSons Inc.. New York. 2006.

3. P. P. Vaidyanathan, "Multirate Systems and Filter Banks". Prentice llall, 1992.

4. S. Kay," Modem spectrum Estimation theory and application", Prentice Hall. Englchood Clilfs" NJ 1988

5. Simon lJaykin. "Adaptile Filter Theon,", Prentice IJall. Englehood Clills. NJl986.

6. Sophoncles J. Orlanidis, "Optimum Signal Processing ". McGrarv-Hill. 2000.
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cus192 OPTICAL NETWORKS

0llJlrC'l'IVES:
The studcnts should be rnade to undcrstand:

. Optical s),s1cnr conlponents like optical anrpliliers. rlavclcngth converters.

. Up+o-date sun,e) of developmcnt in Optical Netivork Architectures.

o Paeket srr itclrinp.

LI P(]

J 0 0l

a

a

Netrvork desi gn perspectir"es.

Difltrent Optical Nelrvork rnanagement techniques and functions.

TINIT I 9

Netivorks: Multiplexing Techniques. Second generation Optical Nctrvorks. Optical Paoket S\\,itching. 'l-ransnrission Basics: War.,elength.
frequencies" and chantrel spacing. Wavelength standards. Optical pou,er and loss" Nctrvt'rrk Evolution. Nonlincar lrfi-ccts: Selfl-phase
Modulation. Cross-phase Modulalion. Four Wave nriring. Solitons. Cornponents: Couplcrs. Isolators and Circulators. Multilrlexers and
Filters. Optical Amplifiers. Transrnitters. Detectors. Srvilchcs. Wavelength Conveflers.

TINIT II 9
Transmissiott System Engineering: System Model. Po*,er Pcnaltl'. Transmitter, Receiver. Optical Amplillers, Crosstalk, Dispersion"
Wavelength Stabilization. Overall Design Considerations. Optical lntemcts: Migration to IP optical networking. IP and Optical backbone,
IP Routing table. MPLS and optical cross connect tablc, Protocol stack Altematives. lntemetu'orking SS7 and Legac)' Transporl" lntcrnet
transpofi network protocol stack.

UNIT III 9
SONET. SDH and Optical Transpoft Netu,orks (OTNs): SONET and SDH: SONET rnultiplcxing hierarchl'. Frame structure. Functional
Component, problem detection. concatenation. Architecture of Optical Transporl Netu,orks (OTNs): Digital vrapper, in-band and out-ofl
band control signalling, Importance of Multiplexing and rnultiplexing hierarchies, SONET multiplexing hierarchies. SDH multiplexing
hierarchies. Nerv Optical Transport" OTN layered Model. Ceneric Framing Procedure (GFP)

TINIT TV 9
WDM. Netrvork topologies, MPLS and Optical Networks: WDM: WDM operation, Dense Wavelength Division Multiplexing (DWDM).
Erbium-doped Fiber (EDF). WDM amplifiers. Add-Drop Multiplexers. Wavelength Continuity Property, I{igher dispersion for DWDM"
Tunable DWDM Lasers.

UNIT \T 9
Network topologies and protection schemes: Robust netu,orks, Line and path protection switching. Types of topology, Point to point
topology. bi-directional line-switched ring (BLSR), meshed topology, Passive optical network, Metro optical netrvorks 28 MPLS and
Optical Networks: IS label srvitching, Forwarding equivalence class (FE.C), Types of MPLS nodes, Label distribution and binding, label
swapping and traffic fonvarding, MPLS support of Virtual Private Networks (VPN). MPLS traffic engineering, Multi protocol Lambda
srvitching (MPIS).

TOTAL : ,15 PERIODS
OUTCOMES:

At the end ofthe course, the student should be able to:
o Design and Analyze Network Components

. Assess and Evaluate optical networks

REFERENCES:
1 . Rajiv Ramaswami and Kumar Sivarajan. "Optical Networks - Practical Perspective", 3'd Edition,Morgan - Kaufmann Publishers.
2. Optical Netu,orks, Third Generation Transport Systems. Uyless Black, Pearson
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ABSTRACT

Nowadays, more and more professions require long-term concentration.

Drivers must keep a close eye on the road, so they can react to sudden

events immediately. Driver fatigue often becomes a direct cause of many

traffic accidents. Therefore, there is a need to develop the systems that will

detect and notify a driver of her/him bad psychophysical condition, which

could significantly reduce the number of fatigue-related car accidents.

However, the development of such systems encounters many difficulties

related to fast and proper recognition of a driver's fatigue symptoms. One

of the technical possibilities to implement driver drowsiness detection

systems is to use the vision-based approach. This article presents the

currently used driver drowsiness detection systems. Here we are detecting

the driver drowsiness by estimatingvision system of him.

W
Dr. R. GURUMAIII,m.E,,ph.D.,iit.B,A.,M.tsTE.,F. lE.,
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cP5l51 ADVANCED DATA S1'RTJCTTIRES AND ALGORITHMS LT
,l 0

PC
0rl

OB.IIiC'[IVES:
r l o understar.rd the usage of algorilhms in computing.
. To lcam and use hrerarchical data slructures and its operations
o To learn the usage ofgraphs and its applications.

. To selcct and design data structures and algorithms that is appropriate lorproblems.
r To study about NP Completeness of problems.

TINIT I ROLE OF AI,GORITH]\IS II\. CONIPT]TING 12
Algorithrns - Algorithms as a Technologv- Inserlion Sort Analyzing Algorithrns , Designing Algorithms- (lrorvth of
Funclions: Asymplolic Notation - Starrdard Notations and Common Funclions- Recurrences: Thc Substilution Method - Thc
Recursion-Tree Method

Un"IT II HIERARCIIICAL DATA STRT]CTIIRES 12
Binarv Search Trees: Basics - Queriring a Ilinarv search tree - lnseflion and Deletion- Ii.ed-Black trecs: properties of Red-Blaok
Trees-Rotations-lnsertion-Deletion-B-'['rees:DefinitionofB-trees-BasicoperationsonB-Trees-I)eletingakcyliomaB-
-l'ree- 

Fibonacci Ileaps: structure-Mergeable-heap operations- Deorcasing a kel and deleting a node-Bounding the'maxirnum
degrce.

I:NIT III GR{PHS N
Elementary Graph Algorithms: Rcpresentations of Graphs - Breadth-First Search - Depth-FirstSearch - Topological Sort -
Strongly Connected Components- Minimum Spanning Trees: Grou,ing a Minirrum spanning Tree - Kruskal an6 prir-n-
Single-Source Shortest Paths: The Bellman-Ford algorithm * Single-Source Shorrest paths in Directed Acyclic Graphs -
Diikslra'sAlgorithm; All-Pairs Shortesl Paths: Shortest Paths and Matrix Multiplication * the Floyd- Warshall Algorithm:

T]NIT IV ALGORITHN'I DESIGN TECHNIQUES TZ
Dynamic Programming: Matrix-Chain Multiplication - Elements of Dynamic Programming - Longest Common Subsequence-
Greedy Algorithms. An Activity-Selection Problem - Elements of the Greedl, Strateg-v. - Huffman Codes.

UNIT V NP CONIPLETEAND NP HARD 12
NP-Completeness: Polynomial Time - Polynorrrial-Time Verification - NP- Completeness and Reducabilitl, - Np-
Completeness Pnx'rfs - NP{omplete Problems

TOTAL: 60 PERIODS
OUTCOMES:

lJpon the completion ofthc course the students should be able to:
r Design data structures and algorithms to solve computing problems

o Design algorithms using graph structure and various string matching algorithms to solvereal-life problems
. Apply suitable design strategy fbr problem solving

REFERENCES:
Alfred V. Aho. John E. Hopcroft, Jeffre-v D. Ullman, 

-Data Structures and Algorithmsll,Pearson Education,
Reprint 2006.

Robert Sedgervick and Kevin wayne, -ALGozuTHMSll, Fourth Eclition. pearson Education.
S.sridhar,llDesign and Analysis of Algorithmsll. First Edition. oxford University press. 2014
Thomas I'1. Cormen. Charles E. Leiserson. Ronald L. Rivest, Clifford Stein, 

-lntroduction toAlgorithms, I'hird Edition,
Prentice-l Iall, 20 I I .
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CP5293 BIG DATA ANALYTICS  L T P C 3 0 0 

3 

OBJECTIVES: 

 To understand the competitive advantages of big data analytics 

 To understand the big data frameworks 

 To learn data analysis methods 

 To learn stream computing 

 To gain knowledge on Hadoop related tools such as HBase, Cassandra, Pig, and Hive for big data analytics 

UNIT I INTRODUCTION TO BIG DATA 7 

Big Data – Definition, Characteristic Features – Big Data Applications - Big Data vs Traditional Data - Risks of Big Data - 

Structure of Big Data - Challenges of Conventional Systems - Web Data – Evolution of Analytic Scalability - Evolution of 

Analytic Processes, Tools and methods - Analysis vs Reporting - Modern Data Analytic Tools 

UNIT II HADOOP FRAMEWORK 9 

Distributed File Systems - Large-Scale FileSystem Organization – HDFS concepts - MapReduce Execution, Algorithms using 

MapReduce, Matrix-Vector Multiplication – Hadoop YARN 

UNIT III DATA ANALYSIS 13 

Statistical Methods:Regression modelling, Multivariate Analysis - Classification: SVM & Kernel Methods - Rule Mining - Cluster 

Analysis, Types of Data in Cluster Analysis, Partitioning Methods, Hierarchical Methods, Density Based Methods, Grid Based Methods, 

Model Based Clustering Methods, Clustering High Dimensional Data - Predictive Analytics – Data analysis using R. 

UNIT IV MINING DATA STREAMS 7 

Streams: Concepts – Stream Data Model and Architecture - Sampling data in a stream - Mining Data Streams and Mining Time-series 

data - Real Time Analytics Platform (RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock Market Predictions. 

UNIT V BIG DATA FRAMEWORKS 9 

Introduction to NoSQL – Aggregate Data Models – Hbase: Data Model and Implementations – Hbase Clients – Examples – 

.Cassandra: Data Model – Examples – Cassandra Clients – Hadoop Integration. Pig – Grunt – Pig Data Model – Pig Latin – 

developing and testing Pig Latin scripts. Hive – Data Types and File Formats – HiveQL Data Definition – HiveQL Data 

Manipulation – HiveQL Queries 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of this course, the students will be able to: 

 Understand how to leverage the insights from big data analytics 

 Analyze data by utilizing various statistical and data mining approaches 

 Perform analytics on real-time streaming data 

 Understand the various NoSql alternative database models 

 

REFERENCES: 

1. Bill Franks, ―Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with Advanced 

Analytics‖, Wiley and SAS Business Series, 2012. 

2. David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools, Techniques, NoSQL, and 

Graph", 2013. 

3. Michael Berthold, David J. Hand, ―Intelligent Data Analysis‖, Springer, Second Edition, 2007. 

4. Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging Business Intelligence 

and Analytic Trends for Today's Businesses", Wiley, 2013. 

5. P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence", Addison-

Wesley Professional, 2012. 

6. Richard Cotton, "Learning R – A Step-by-step Function Guide to Data Analysis, , O„Reilly Media, 2013. 
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CP5I9I MACHINE LEARNING TECHNIQT]ES

OB.IECTI\'ES:
r To introcluce studcnts to the basic ooncepts and tcchniqucs of l\4aohinc [.eanring.

o To havc a thorough understandin-u olthe Supen,ised and Llnsupen,ised L.:arningtechniques

r 'l o stud!' the various probabilitl based learning techniques

. To understand graphical models of machine lcaming algorithnrs

T]NI]-I INTRODT,CTION 9

l,can.ring - Types o1-Macl-rine Learning Supen'ised Leaming - The Brain and the Neuron -Design a l.earning Sy'stcm -
Perspectives and Issucs in Maohine Lcan.ring - Concept l-ealningTask- Concept l-earning as Search- Finding a Maximalll'
Specilic Hl"pothesis - Version Spacesand the Clandidate Elimination Algorithn-r - Lincar Discriminants - Perceptron -
l.incar Separabilit1, - Linear Regressiorr.

I.iNIT II I,INEAR NIODET,S 9

Multi-la1,er Perceplron - Going Fonvards - (ioing Backrvards: Back Propagation Emor - Multi- lal er Perceptron in Practice

- Examplcs of using the MLP - Ovenierv - Deriving Back- Propagation - Radial Basis Functions and Splines -
Concepts - RBF Netvork - Curse of
Dirnensionality - lntelpolations and Basis F-unctions - Suppofi Vector Machines.

T]NI'I'III TREE AND PROBABII,IS'IIC NIODELS 9

Leamir-rg rvith Trees - Decision Trees - Constructing Decision'l-rees - Classification and Regression Trees - Ensemble
Learning - Boosring - Bagging - Difl'erent wa),s to Combine Classil'iers - Probability and Learning - Data into
Probabilities - Basic Statistics - Gaussian Mixturc Models - Neal'est Neighbor Methods - Unsupervised Learning - K means
Algorithms - Vector Quantization - Self Organizing Feature Map

IINIT I\1 DIN{ENSIONALITY REDTICTION AND EVOLT]TIONARY NIODELS 9

Dimensionality Reduction - Linear Discriminant Anal-vsis - Principal Component Analysis - Factor Analysis - Independent
Corr.rponent Anall-sis - Locally l-inear Embedding - lsomap - Least Squares Optimization - Evolutionary Learning - Genetic
algorithms - Genetic Offspring: - Gcnetic Operators - Using Genetic Algorithms - Reinforcement Leaming - Overvierv -
Getting Lost Example *Markov Decision Process

TINIT V GRAPHICAI, N{ODE,I,S
Markov Chain Monte Carlo Methods - Sampling - Proposal Distribution - Markov Chain Monte

Carlo - Graphical Models - Bayesian Netr.vorks - Markov Random Fields - Hidden MarkovModels -Tracking
Methods

TOTAL:45 PERIODS

OTITCOMES:

Upon completion of this course, the studcnts will be able to:

o Distinguish between, supcn,ised. unsupcn ised and semi-supervised learning

. Apply the appropriate machine leaming strategy for any given problem

. Suggest supervised. unsupervised or semi-supervised learning algorithms for any givenproblem

o Design systems that uses the appropriate graph models of machine leaming

o Modify existing machine leaming algorithrns to improve classification efficiency

REFERENCES:
1 Ethem Alpaydin, 

-Introduction 
to Machine Leaming 3e (Adaptive Computation and Maclineleaming Series)ll. 1-hird

Edition. MIT Press, 2014

2 Jason Bell. 
-Machine 

leaming-Hands on fbrDevelopers and Technical Professionalsll. FirstEdition. Wile-v.2014

3 Peter Flach. 
-Machine 

Leaming: The Art and Science of Algorithrns that Make Sense of Datall,First Edition, Cambridge

Univcrsitl, Press, 20 12.

4 St"ph.n Marsland, 
-Machine 

Learning * An Algorithmic Perspectivel, Secon<J Edition"Chapman and HalI/CRC Machinc
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uP5097 MOBILE APPI-ICATION DEVELOPMEN'I' L

J

TPC
001

OB.IECTI\/ES

o IJuderstand s1 stem recluirelnents tirr rnobile applications.

o Geuerate suitable design using specific nrobilc dcr clopnrent fianreu'orks.

. Generate mobile application design.

r hnplement the design using specific mobile devcloprncnt liamervorks.

r Deplo) the rrobile applications in nrarketplace fbr distribution.

TINIT I INTITODUC'TION 5

lntroduction to rnobile applications - Embedded s)'slems - Market a.nd business driverslor mobile applioations -
I']ublishing and deliverl' of mobile applications - Recluiremcntsgathering and validatior-r fbr mobile applications.

UNIT II I}ASIC D},SICN

Introduction - Basics of embedded systems design - Embcddcd OS - Design constraints fbr rnobile applications, both
hardu'are and softu'are related -Architecting mobile applications - LIser inlerfaces fbr mobile applications touch
eventsandgestures-Achieving qualitl'constraints - performancc, usability, sccuri6-" availabilitl'and
modifiability.

UNIT III ADVANCED DESIGN 8

I)esigning applications u,i1h multimedia and u,eb access capabilities - Integration u,ith GPS and social media
nclrvorking applicalions - Accessing applications hosted in a cloud computing cnvironment - Design patterns lbr
mobile applications.

UNIT I\/ ANDROID 12

Introduction - Establishing the development environment * Android architecture -Activities and vieus -
Interacting u,ith UI - Persisting data using SQLite - Packaging and deployment - Interaction u,ith server side
applications - Using Google Maps, GPS andWifi - Integration ,uvith social media applications.

UNITV ros t2

Introduction to Objective C - iOS features - UI implementation - Touch frameu,orks -Datapcrsislenceusing
Core Data and SQLitc - Location arvare applications using Core

Location and Map Kit - Integrating calendar and address book u,ith social mediaapplication-UsingWifi
- iPhone marketplace.

TOTAL:45 PERIODS

OT.ITCON{ES:

flpon completion ofthe course, the students should be able to:

r Describe the requirements for mobile applications.

o Explain the challenges in mobile application design and development.

o Develop design for mobile applications for specitic requirements.

. Implement the design using Android SDK.

. lmplement the design using Objective C and iOS.
r Deploy mobile applications in Android and iPhone marketplace for distribution.

r'!., 'Ti
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ABSTRACT

Hand Gesture Recognition is an engaging way to interact with the people. A

primary goal of this Gesture Recognition Research is to create a system which

can identi8, Hand Gestures and recognize the Hand Sign Languages and then

converting the message into the text and speech. The translated text and speech

reduce the demand of intermediate translators of the Sign Language and also

provides a feasible Communication. The system recognizes live motion of the

hand gestures and detects sign and the message. This Hand Gesture recognition

system is used for interfacing between computer and human using Sign

Language. Hand Gesture Recognition System is gaining more attention because

of their demand in Communication system and also in Security Systems. Though

they have sign language, they have to depend on some sort of visual

communication. This system detects the hand gestures i.e. sign language through

the web camera and converts it into speech and text through Machine Learning

algorithm. The machine leaming algorithms includes KNN, Deep Learning, and

Tensor Flow to recognize a number of different gestures classes.
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CP5092 CLOUD COMPUTING TECHNOLOGIES L T P C 

 3 0 0 3 

OBJECTIVES: 
    

 To understand the concepts of virtualization and virtual machines 

 To gain expertise in server, network and storage virtualization. 

 To understand and deploy practical virtualization solutions and enterprise solutions 

 To gain knowledge on the concept of virtualization that is fundamental to cloud computing 

 To understand the various issues in cloud computing 

 To be able to set up a private cloud 

 To understand the security issues in the grid and the cloud environment 

 

UNIT I VIRTUALIZATION 9 

Basics of Virtual Machines - Process Virtual Machines – System Virtual Machines –Emulation – Interpretation – Binary 

Translation - Taxonomy of Virtual Machines. Virtualization –Management Virtualization –– Hardware Maximization – 

Architectures – Virtualization Management – Storage Virtualization – Network Virtualization 

UNIT II VIRTUALIZATION INFRASTRUCTURE 9 

Comprehensive Analysis – Resource Pool – Testing Environment –Server Virtualization – Virtual Workloads – Provision Virtual 

Machines – Desktop Virtualization – Application Virtualization -Implementation levels of virtualization – virtualization structure 

– virtualization of CPU, Memory and I/O devices – virtual clusters and Resource Management – Virtualization for data 

center automation. 

 

UNIT III CLOUD PLATFORM ARCHITECTURE 9 

Cloud deployment models: public, private, hybrid, community – Categories of cloud computing: Everything as a service: 

Infrastructure, platform, software- A Generic Cloud Architecture Design – Layered cloud Architectural Development – 

Virtualization Support and Disaster Recovery –Architectural Design Challenges - Public Cloud Platforms : GAE,AWS – 

Inter-cloud Resource Management 

UNIT IV PROGRAMMING MODEL 9 

Introduction to Hadoop Framework - Mapreduce, Input splitting, map and reduce functions, specifying input and output parameters, 

configuring and running a job –Developing Map Reduce Applications - Design of Hadoop file system –Setting up Hadoop Cluster - 

Cloud Software Environments -Eucalyptus, Open Nebula, Open Stack, Nimbus 

UNIT V CLOUD SECURITY 9 

Cloud Infrastructure security: network, host and application level – aspects of data security, provider data and its security, Identity 

and access management architecture, IAM practices in the cloud, SaaS, PaaS, IaaS availability in the cloud - Key privacy issues in 

the cloud –Cloud Security 

and Trust Management 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, the students should be able to: 

 Employ the concepts of storage virtualization, network virtualization and its management 

 Apply the concept of virtualization in the cloud computing 

 Identify the architecture, infrastructure and delivery models of cloud computing 

 Develop services using Cloud computing 

 Apply the security models in the cloud environment 

REFERENCES: 

1. Danielle Ruest, Nelson Ruest, ―Virtualization: A Beginner‟s Guide‖, McGraw-Hill Osborne Media, 2009. 

2. Jim Smith, Ravi Nair , "Virtual Machines: Versatile Platforms for Systems and Processes", Elsevier/Morgan Kaufmann, 2005 

3. John W.Rittinghouse and James F.Ransome, "Cloud Computing: Implementation, Management, and Security", CRC Press, 

2010. 

4. Kai Hwang, Geoffrey C Fox, Jack G Dongarra, "Distributed and Cloud Computing, From Parallel Processing to the Internet of 

Things", Morgan Kaufmann Publishers, 2012. 

5. Tim Mather, Subra Kumaraswamy, and Shahed Latif ,"Cloud Security and Privacy", O„Reilly Media, Inc.,2009. 

6. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing, A Practical Approach", McGraw-Hill Osborne Media, 2009. 
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cP5073 F]N,l BEDDI]D SOFT\\/ARE DE\IELOPX,IENT LTP('
3003

OB.II]CI'IVES:
. 'fo undcrstand the arcliiteoture ofenrbedded processor. microcontrollel and peripheraldevices.

. 'fo interface memory and periphcrals rvith embedded s)'stems.

r To study the embedded nct\vork environment.

. f,, urrderstarrJ clrallcngcs in Real tinre oPeratirrp s\sl.enr).

. To study. anall'ze and design applications on embedded systelns.

TINIT I ENIBEDDED PROCESSORS 9

Ilmbedded Clornputers - Characteristios of Embedded Computing Applioations - Challenges in Embedded Computing Systeni Design -

Lmbedded Slstem Dcsign Process- Fomralism for Systcn-r Design - StruoturalDescription - Behavioural Description - ARM Processor -

Intel Al'OM Processor.

TINIT II Ii}IBI]DDE,D CON{PI.ITING PLA'I'FOITNI 9

CI']LJ Bus Configuration - Mernorrl'Devices and lnterfacing - Input/Output Devices and Interfacing -Slstern Design - Development and

Debugging - E,mulator - Simulator - JTAG Design Exanrple -Alarm Clock - Analvsis and Optimizatiot't ol-Perlornrance - Porver and

I'rograrn Size.

T]NI]-III EN,IBE,DDI'D NIiT\\IORK ENI\''IRON}IENT 9

Distributed Embedded Architecture - Hardu,are And Sofirvare Architecturcs - Netr.i,orks for Embedded S1'stems - I2C - CAN Bus -

SHARC Link Supports - Ethernet - Myrinet - Internet - Netu,ork-based Design - Communication Analysis - System Perfbrmance
Analy'sis - Hardr.vare Platfonn Design - Allocation and Scheduling - Design Example - Elcvator Controller.

UN-[T lV REAL-TINIE CHARACTf,RISTICS 9

Clock Driven Approach - Weighted Round Robin Approach - Prioritv Driven Approach - Dynamic versus Static Systems - Eil'cctive
Releasc Times and Deadlines - Optimality of the EarliestDeadline First (EDF) Algorithm - Challenges in Validating Timing Constraints
in l']riority Driven Systems - Off:Line versus On-Line Scheduling.

trNlT V SYSTEM DE,SIGN TECHNIQTIES 9

Design Mcthodologies - Requirement Alalysis - Specification - System Analysis and Architecture Design - Qualitl'Assurance - Design
Examples - Telephone PBX - lnk jet printer - Personal DigitalAssistants - Set-Top Boxes.

TOTAL: 15 PEIIIODS

otiTCol\{E:
flpon completion ofthe course, the students should tre able to

o Understand dif'f-erent architectures of embedded processor. microcontroller and peripheraldevices. Interface memory attd

peripherals rvith embedded systems.

o Work with embedded network environment.

o Understand challenges in Real time operating systems.

r Design and analyze applications on embedded systems.

REFERENCES:

1 . Adrian McEwen, Hakim CassimallS,, "Designing the lntemet of Things" Wiley Publication. Firstedition" 2013

2. Andrerv N Sloss. D. Symes. C. Wright, 11 Arm system developers guidel1, MorganKauffman/Elsevier, 2006.

3. ArshdeepBahga, Vijay Madisetti, " lntemet of Things: A }Iands-on-Approach" VPT FirstEdition,20l4
4. C. M. Krishna and K. G. Shin. 

-Real-Time 
Systemsll . McGraw-Hill" 1997

5. Frank Vahid and Tony Givargis. 
-Embedded 

System Design: A Unified Hardware/Softwarelntroductionll, John Wiley & Sons.

6. Jane.W.S. Liu, 
-Real-Time 

systemsll, Pearson Education Asia.

7 . Michael J. Pont. 
-Embedded 

Cl, Pearson Education.2007.

8. Muhammad Ali Mazidi , SarmadNaimi, SepehrNaimi-"'l'he AVR Microcontroller and Embedded Systems: Using
Assembll' and C" Pearson Education. First edition. 2014

9. Steve Heath, 
-Embedded 

SystemDesignll , Elsevier,2005

1 0. Wayne Wolf, 
-Computers 

as Components:Principles of Embedded Computer SystemDcsignll. Elsevier, 2006.
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CP5292 INTERNET OF THINGS L T P C 

  3 0 0 3 

OBJECTIVES:      

 To understand the fundamentals of Internet of Things 

 To learn about the basics of IOT protocols 

 To build a small low cost embedded system using Raspberry Pi. 

 To apply the concept of Internet of Things in the real world scenario. 

UNIT I INTRODUCTION TO IoT 9 

Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels & Deployment Templates - Domain 

Specific IoTs - IoT and M2M - IoT System Management with NETCONF-YANG- IoT Platforms Design Methodology 

UNIT II IoT ARCHITECTURE 9 

M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - IoT reference 

model - Domain model - information model - functional model - communication model - IoT reference architecture 

UNIT III IoT PROTOCOLS 9 

Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID Protocols – Unified Data 

Standards – Protocols – IEEE 802.15.4 – BACNet Protocol – Modbus– Zigbee Architecture – Network layer – 6LowPAN - 

CoAP - Security 

UNIT IV BUILDING IoT WITH RASPBERRY PI & ARDUINO 9 

Building IOT with RASPERRY PI- IoT Systems - Logical Design using Python – IoT Physical Devices & Endpoints - IoT Device 

-Building blocks -Raspberry Pi -Board - Linux on Raspberry Pi - Raspberry Pi Interfaces -Programming Raspberry Pi with Python - 

Other IoT Platforms - Arduino. 

UNIT V CASE STUDIES AND REAL-WORLD APPLICATIONS 9 

Real world design constraints - Applications - Asset management, Industrial automation, smart grid, Commercial building 

automation, Smart cities - participatory sensing - Data Analytics for IoT 

– Software & Management Tools for IoT Cloud Storage Models & Communication APIs - Cloud 

for IoT - Amazon Web Services for IoT. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, the students should be able to: 

 Analyze various protocols for IoT 

 Develop web services to access/control IoT devices. 

 Design a portable IoT using Rasperry Pi 

 Deploy an IoT application and connect to the cloud. 

 Analyze applications of IoT in real time scenario 

 

REFERENCES: 

1. Arshdeep Bahga, Vijay Madisetti, ―Internet of Things – A hands-on approach‖, Universities Press, 2015 

2. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), ―Architecting the Internet of Things‖, Springer, 

2011. 

3. Honbo Zhou, ―The Internet of Things in the Cloud: A Middleware Perspective‖, CRC Press, 2012. 

4. Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle, "From 

Machine-to-Machine to the Internet of Things - 

Introduction to a New Age of Intelligence", Elsevier, 2014. 

5. Olivier Hersent, David Boswarthick, Omar Elloumi , ―The Internet of Things – Key applications and Protocols‖, 

Wiley, 2012 
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ABSTRACT

To keep pace with the developments in medical informatics, health medical

data is being collected continually. But, owing to the diversity of its
categories and sources, medical data has become highly complicated in

many hospitals that it now needs Clinical Decision Support (CDS) system

for its management. To effectively utihze the accumulating health data, we

propose a CDS framework that can integrate heterogeneous health data

from different sources, such as laboratory test results, basic information of

patients, and health records into a consolidated representation of features of

all patients. Using the electronic health medical data so created, multi-label

classification was employed to recommend a list of diseases and thus assist

physicians in diagnosing or treating their patients' health issues more

efficiently. Once the physician diagnoses the disease of a patient, the next

step is to consider the likely complications of that disease, which can lead

to more diseases. Previous studies reveal that correlations do exist among

some diseases. Considering these correlations, a k-nearest neighbor's

algorithm is improved for multi-label learning by using correlations among

labels (CML-ftNN). The CML-ftNN algorithm first exploits the dependency

between every two labels to update the origin label matrix and then

performs multi-label learning to estimate the probabilities of labels by

using the integrated features. Finally, it recommends the top N diseases to

the physicians.
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