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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 2017-18 

S.No Name of the Programme No. of Courses 

1. B.E - Computer Science and Engineering 22 

2. B.E - Electrical and Electronics Engineering 20 

3. B.E - Electronics and Communication 

Engineering 

23 

4. B.Tech - Information Technology 1 

5. M.E - Computer Science and Engineering 14 

6. M.E – Communication Systems 14 

Total 94 
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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 CS6301 Programming and Data Structure II √   

4.  B.E-CSE 104 CS6302 Database Management Systems √   

5.  B.E-CSE 104 CS6303 Computer Architecture √   

6.  B.E-CSE 104 CS6551 Computer Networks √   

7.  B.E-CSE 104 CS6401 Operating Systems √ √  

8.  B.E-CSE 104 CS6402 Design and Analysis of Algorithms √   

9.  B.E-CSE 104 CS6403 Software Engineering √   

10.  B.E-CSE 104 CS6501 Internet Programming √  √ 

11.  B.E-CSE 
104 CS6502 

Object Oriented Analysis and 

Design 
√   

12.  B.E-CSE 104 CS6503 Theory of Computation √   

13.  B.E-CSE 104 CS6504 Computer Graphics √   

14.  B.E-CSE 104 CS6601 Distributed Systems √   

15.  B.E-CSE 104 IT6601 Mobile Computing √ √  

16.  B.E-CSE 104 CS6660 Compiler Design √   

17.  B.E-CSE 104 CS6659 Artificial Intelligence √ √  

18.  B.E-CSE 104 CS6703 Grid and Cloud Computing √   

19.  B.E-CSE 104 CS6003 Ad hoc and Sensor Networks √   

20.  B.E-CSE 104 EC6703 Embedded and Real Time Systems √   

21.  
B.E-CSE 104 CS6801 

Multi – Core Architectures and 

Programming 
√   

22.  B.E-CSE 104 CS6008 Human Computer Interaction √   

23.  B.E-EEE 105 EE6301 Digital Logic Circuits √   

24.  B.E-EEE 105 EE6302 Electromagnetic Theory √   

25.  B.E-EEE 105 EC6202 Electronic Devices and Circuits √   

26.  B.E-EEE 105 EE6401 Electrical Machines - I √  √ 

27.  B.E-EEE 105 EE6402 Transmission and Distribution √ √  

28.  B.E-EEE 105 EE6404 Measurements and Instrumentation √   

29.  B.E-EEE 105 EE6501 Power System Analysis √ √  

30.  B.E-EEE 105 EE6503 Power Electronics √   

31.  B.E-EEE 105 EE6504 Electrical Machines - II √  √ 

32.  B.E-EEE 105 IC6501 Control Systems √   

33.  B.E-EEE 105 EE6602 Embedded Systems √ √  

34.  B.E-EEE 105 EE6603 Power System Operation and √   
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Control 

35.  B.E-EEE 105 EE6002 Power System Transients √   

36.  B.E-EEE 105 EE6701 High Voltage Engineering √   

37.  B.E-EEE 105 EE6702 Protection and Switchgear √   

38.  B.E-EEE 105 EE6703 Special Electrical Machines √   

39.  B.E-EEE 105 EE6005 Power Quality √   

40.  
B.E-EEE 

105 
EE6008 

Microcontroller Based System 

Design 
√   

41.  
B.E-EEE 

105 
EE6801 

Electric Energy Generation, 

Utilization and Conservation 
√   

42.  
B.E-EEE 

105 
EE6010 

High Voltage Direct Current 

Transmission 
√   

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

44.  B.E-ECE 106 EC6302 Digital Electronics √   

45.  B.E-ECE 106 EC6303 Signals and Systems √   

46.  B.E-ECE 106 EC6304 Electronic Circuits- I  √   

47.  B.E-ECE 106 EC6401 Electronic Circuits II √   

48.  B.E-ECE 106 EC6402 Communication Theory √   

49.  B.E-ECE 106 EC6403 Electromagnetic Fields √   

50.  B.E-ECE 106 EC6404 Linear Integrated Circuits √   

51.  B.E-ECE 106 EC6405 Control System Engineering √   

52.  B.E-ECE 106 EC6501 Digital Communication √   

53.  
B.E-ECE 

106 EC6503 Transmission Lines and Wave 

Guides 
√   

54.  B.E-ECE 106 CS6303 Computer Architecture √   

55.  B.E-ECE 106 CS6551 Computer Networks √   

56.  B.E-ECE 106 EC6601 VLSI Design √ √  

57.  B.E-ECE 106 EC6602 Antenna and Wave propagation √   

58.  B.E-ECE 106 EC6001 Medical Electronics √   

59.  B.E-ECE 106 EC6701 RF and Microwave Engineering √   

60.  
B.E-ECE 

106 
EC6702 

Optical Communication and 

Networks 
√   

61.  B.E-ECE 106 IT6005 Digital Image Processing √   

62.  B.E-ECE 106 EC6011 Advanced Computer Architecture √   

63.  B.E-ECE 106 EC6016 Opto Electronic Devices √   

64.  B.E-ECE 106 EC6801 Wireless Communication √   

65.  B.E-ECE 106 EC6802 Wireless Networks √   

66.  B.Tech-IT 205 IT6503 Web Programming  √  

67.  
M.E-CSE 405 CP5151  

Advanced Data Structures and 

Algorithms  
√   

68.  M.E-CSE 405 CP5152  Advanced Computer Architecture  √   

69.  M.E-CSE 405 CP5153  Operating System Internals  √   
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70.  M.E-CSE 405 CP5154  Advanced Software Engineering  √   

71.  M.E-CSE 405 CP5191  Machine Learning Techniques  √   

72.  M.E-CSE 405 CP5201 Network Design and Technologies  √   

73.  M.E-CSE 405 CP5291 Security Practices √   

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

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

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

77.  M.E-CSE 405 CP5094 Information Retrieval Techniques √   

78.  
M.E-CSE 405 CP5005  

Software Quality Assurance and 

Testing  
√   

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

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

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

82.  
M.E-CS 403 CU5151 

Advanced Digital Communication 

Techniques 
√   

83.  
M.E-CS 403 AP5152 

Advanced Digital Signal 

Processing 
√   

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

85.  
M.E-CS 403 CU5091 

Advanced Satellite Communication 

and Navigation Systems 
√   

86.  
M.E-CS 403 CU5291 

Advanced Wireless 

Communication Systems 
√   

87.  M.E-CS 403 CU5201 MIC and RF System Design √   

88.  
M.E-CS 403 CU5292 

Electromagnetic Interference and 

Compatibility 
√   

89.  M.E-CS 403 CU5071 Digital Communication Receivers √   

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

91.  M.E-CS 403 EL5071 Broadband Access Technologies √   

92.  M.E-CS 403 CU5301 Millimeter Wave Communication √   

93.  
M.E-CS 403 MU5091 

 Multimedia   Compression 

Techniques 
√   

94.  M.E-CS 403 NC5291 Communication Network Security √   

 

Stamp



 

 

 

 

 

 

 

DEPARTMENT OF COMPUTER SCIENCE 

ENGINEERING 



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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ABST'I{AC'I'

T|e 1se of cloud computing has increased rapidly in many organizations.

Cloud conrputing provides nlany benefits in terms of low cost and

accessibility of data. Ensuring the security of cloud computing is a major

factor in the cloud computing environment, as users often store sensitive

inforntation r,,'ith cloud storage providers but these providers may be

untrusted. Dealing rvith "single cloud" providers is predicted to become less

popuiar with customers due to risks of service availability failure and the

possibility of malicious insiders in the single cloud. A movement torvards

"multi-clouds", or in other words, "interclouds" or "cloud-of-clouds" has

emerged recently. This paper surveys recent research related to single and

multi-cloud security and addresses possible solutions. It is found that the

research into the use of multi-cloud providers to maintain security has

received less aftention from the research community than has the use of single

clouds. This work aims to promote the use ofmulti-clouds due to its ability to

reduce security risks that affect the cloud-computing user.
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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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A 851.1{ ACl'

ln this cligital era, nctttorks ancl their capacili* arc c,anlinursusly gra"nng

ancl sigrrificantly increasing their market space. Attackxs are irnproving

tlreir skills and cleveloping tools based 0n nelv concql8 tn cyba sff'urll:i

to stay ahead in hacker's worlci by consid ennghotv f is pa*'erfuL ezr-t' t*

use and cost effective. Distnbuted Denial of Servic e {DWJS) ailzcks we

furious problem ivith the internet services and the netrvork' Thae atlacks

are massively fred by distnbuting malicious computas. These atlacks car;l

be carried out in various forms such as servsrs crashing, router crashirg,

ovenvheiming the network with high traces, damagng seffer c*imal

resources etc. Today anyone with black hat mindset can launchthe a*ac?-

Availabilify of tools and cost effective attack service haye made DDOS

attacksmore dangerous and more temporal than ever. These affack lnve

become very complex with respect to fime scale such that existing securi4'

algorithms are not that much sulficient to counter and protect against this

attack. In existing approaches Path Identifien (PIDS) used are s6ric

rvhich makes easy for attackers to launch DDOS aftacks' The proposed

scheme uses Dynamic Path identifiers (DPID) is simple to implement'

introduces no bandwidth overhead, Iorv computational oyerhead and has

low lbult probability. In D-PID, PID of an inter domain path come*ing

two domains is kept secret and changes dyramicalll''
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cs6101 OPI'RATINC SYSTE}IS l.'t P C

30 0 3

OBJECTIVES:

The student should be made to:

. Study the basic aoncepts and fllnctions ofoperating slstems.

r I Inderstand lhe slruclure and lunctions ofOS.

o Leam about Processes, Threads and Scheduling algorithms.

r Understand the principles ofconcurrency and Deadlocks.

. Leam various memory management schemes.

o Study I/O managetrent and File systems.

r Learn the basics oflinux system and perform administrative tasks on Linux Servers

TINIT I OPERATINC SYSTEN{S OVTiRVIEW

Computer System Overvierv-Basic Elemcnts, Instruction Erecution, interrupts. Memory Ilierarchy. Cache Mernory, Direct Memory

Acceis, Multiprocessor and Multicore Organization. Operating s1 stettt ovcniew-objectives and functions, Evolution of Operating

System.- Computer System Organization- Opcrating System Slructure and Operations- System Calls. Syslem Programs. OS

Generation and Syslem Boot.

TINI'I'II PROCESS N{ANAGEN'IENT

Prooesses-Process Conccpt. Process Scheduling. Operalions on Processes, Interprocess Commutiication: Threads- Oven'ier'r'.

Multicore Progranrming, Multithreading Models, Windorvs 7 - Thrcad and SMP Management. Process Synchronization - Critioal

Section Problem, Mutex Locks, Semophores. Monitors: CPU Scheduling and Deadlocks.

UNIT III STORA,GE MANAGEMENT
Main Memory-Contiguous Memory Allocation, Segmentation, Paging, 32 and 64 bit architecture Examples, Virtual Mernory- Demand

Paging, Page Replacement, Allocation. Thrashing: Allocating Kernel Memory, OS Examples.

TJNIT V CASE STTIDY

Linux System- Basic Concepts;System Administration-Requirements for Linux System Administrator, Setting up a LINUX
Multiflnction Server, Domain Name System, Setting Up Local Netu,ork Services; Virtualization- Basic Concepts, Setting Up

Xen,VMware on Linux Host and Adding Guest OS.
TOTAL:,15 PE,RIODS

9UNIT IV VO SYSTEMS
Mass Storage Structure- Overview, Disk Scheduling and Management; File System Storage-File Concepts, Directory and Disk

Stnrcture, Sharing and Protection; File System Implementation- File System Structure, Directory Stnrcture, Allocation Methods, Free

Space Management, I/O Systems.

9

9

9

OUTCOillES

At the end ofthe course, the student should be able to:

r Design various Scheduling algorithms.

. Apply the principles ofconcurrency.

o Design deadlock, prevention and avoidance algorithms.

. Compare and contrast various memory management schemes

r Design and Implement a prototyps file systems.

r Perform administrative tasks on Linux Servers.

TEXT BOOK:
1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, "Operating System Concepts", gthEdition,JohnWileyandSonslnc.,

2012.
REFERENCES:

1. William Stallings, "Operating Systems - lnternals and Design Principles". 7th Edition, Prentice Hal1,20l l.
2. Andrew S. Tanenbaum, "Modem Operating Systems", Second Edition, Addison Wesley, 2001.

3. Charles Crowley, "Operating Systems: A Design-Oriented Approach", Tata McGraw HillEducation", 1996.

4. D M Dhamdhere, "Operating Systems: A Concept-Based Approach", Second Edition, TataMcGraw-Hill Education.2007.

5. httn://nptel.ac.in/
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tT6601 MOBILE CON'IPTJTING

OB.]ECTIVES:

The student should be made to:
o Undcrstand the basic concepts ofrnobile computing

r Be familiar with the network protocol stack

. Leam the basics of mobile telecommunication svstenr

o Be exposed to Ad-Hoc networks

. Gain knowledge about dillerent mobile platfomrs and application developmt;nt

TINIT I IN'IRODT]CTION
Mobile Computing - Mobile Cornputing Vs rvileless Netr.rorking - Mobile Computing Applications -
Characteristics of Mobile computing - Structure of Mobile Computing Application. MAC Protocols -Wireless MAC
Issues - Fixed Assignment Schcmes - Random Assignment Schernes - ReservalionBased Schemes.

T]NIT II N{OBILE INTERNET PROTOCOL AND TRANSPORT LAYER
Overview of Mobile lP - Features of Mobile IP - Key Mechanism in Mobile lP - route Optimization. Overview of
TCI'/IP - Architecture of TCP/IP- Adaptation of TCP Wirdorv - Improvement in TCP Performance.

UNIT III ]\IOBILE TELECOM]\IUNICATION S\ STE]\I
Global System for Mobile Communication (GSM) - General Packet Radio Service (GPRS) - Universal Mobile
Telecommunication System (UMTS).

IINIT IV MOBILE AD-HOC NETWORKS
Ad-Hoc Basic Concepts - Characteristics - Applications - Design Issues - Routing - Essential of Traditional
Routing Protocols -Popular Routing Protocols - Vehicular Ad Hoc networks ( VANET) -MANET Vs VANET -
Securiry.

TINIT V N{OBILE PLATFORMS AND APPLICATIONS
Mobile Device Operating Systems - Special Constrains & Requirements - Commercial Mobile Operating Systems

- Software Development Kit iOS, Android, BlackBerry, Windows Phone - M- Commerce - Structure - Pros &
Cons - Mobile Payment System - Securiry Issues.

TOTAL:45 PERIODS
OUTCOMES:

At the end ofthe course, the student should be able to:

r Explain the basics of mobile telecommunication syslem

r Choose the required functionality at each layer for given application

o ldentily solution for each functionality at each layer

. Use simulator tools and design Ad hoc networks

o Develop a mobile application.

TEXT BOOK:

1 , Prasant Kumar Pattnaik, Rajib Mail. "Fundamentals of Mobile Computing", PllI Leaming Pr4.Ltd. Nerv
Delhi - 2012.

REFERENCES:
l. Jochen H. Schller, "Mobile Communications", Second Edition, Pearson Education, New Delhi,2007.
2. Dharma Prakash Agarval, Qing and An Zeng, "Introduction to Wireless and Mobile systems", Thomson Asia

P\,1 Ltd, 2005.
3. Uwe Hansmann, Lothar Merlg Martin S. Nicklons and Thomas Stober, "Principles of Mobile Computing",

Springer, 2003.
4. William.C.Y.Lee,"Mobile Cellular Telecommunications-Analog and Digital Systems", SecondEdition,Tata Mc

Graw Hill Edition,2006.
5. C.K.Toh, "AdHoc Mobile Wireless Netu,orks", First Edition, Pearson Education, 2002.
6. Android Developers : htlp://developer.android.com/index.html
7. Apple Developer : https://developer.apple-com/
8. Windorvs Phone Dev Center : htttl://developer.u,indowsphone.com
9. BlackBery Developer : htttl://developer.blackberry.com/

' l'i ,. ' : ri l'i,-
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cs6s01 INTERNET PROCRANIMING t.'t' P (l
3l0l

OB,IECTIVES:

The student should be made to:

. Lcanl Jar a Programmrng.

o Understand different lntemet Technologies.

o Bc exposed to java specific web services architecture.

TINIT I JAVA PROGR{N{N{ING 9

An oven'iew of Java - Data Types - Variables and Arral,s - Operators - Control Statements - Classes - Ob.iects -
Methods - Inheritance - Packages - Abstract classes Interfaces and Inner classes - Exception handling - lntroductior.r to
Threads - Multithreading - String handling - Streamsand I/O * Applets.

TINIT II WI1BSTTES BASICS, HT]\IL 5, CSS 3, Wf,B 2.0 8

Web 2.0: Basics-RIA Rich Intemet Applications - Collaborations tools - []ndcrstanding websites and rveb seraers: Understanding
Internet - Diffcrence bet*,een *,ebsites and rveb serr,cr- Intemet technologies Oven'ierv -Understanding the di1'lbrence betrveen
internet and intranet: HTML and CSS: HTML 5.0 , XllTML, CSS 3.

T]NIT III CLIENT SIDE AND SERVER SIDE PROGRANIi\{ING 11

Java Script: An introduction to .TavaScript-.TavaScript DOM Model-Date and Objects.-Rcgular Expressions- Exception lJandling-
Validation-Built-in objects-Evenl Handling- DHTMI. with .lavaScript. Servlets: .lava Sen,let Architeoturc- Servlet l-if'e Cyolo- Form
GET and POST actions- Session Handling- Understanding Cookies- Installing and Configuring Apaohe Tomcat Web Server,-
DAI'ABASE CONNECTIVITY: .IDBC perspectives, JDIIC program exarnple - JSP: Understanding.lava Sener Pages-.lSP Standard
Tag I-ibrar.v(JSTl)-Creating HTML forms by embedding JSP code.

tINITMHPand XML 8

An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions-Connectingto Database - Using Cookies-
Regular Erpressions; XN{L: Basic XML- Document Type Definition- XML Schema DOM and Presenting XML, XML Parsers and
Validation, XSL and XSLT Transformation, Neus Feed (RSS and ATOM).

UNIT Y INI'RODIICTION TO AJAX and WEB SER\/ICES 9

AJAX: Aiax Clienl Server Architecture-XMl Http Request Object-Call Back Melhods: Web Scrvices: Introduction- .Iava rveb
services Basics - Creating, Publishing .Tesling and Describing a Web services (WSDl)-Consuming a rveb service. Database
Driven lveb service from an application - SOAP.

TOTAL (L:45+T:15): 60 PBRIODS

OUTCOMES:

At the end ofthe course, the student should be able to:

o Implement Java programs.

. Creale a basic website usrng HTML and Cascading Style Sheels.

r Design and implement dynamic web page with validation using JavaScript objects and byapplying different event
handling mechanisms.

r Design rich client presentation using AJAX.
o Design and implement simple web page in PF{P, and to present data in XML format.

e Design and implement server side programs using Servlets and.TSP.

TEXT BOOKS:
i. Deitel and Deitel and Nieto, "Intemet and World Wide Web - How to Program", Prentice Hall,5thEdition,201l.
2. Herbert Schildt, "Java-The Complete Reference", Eighth Edition, Mc Graw Hill Professional"2)ll .

REFERENCES:
1. Stephen Wynkoop and .lohn Burke "Running a Perfect Website", QUE, 2'd Edition, I 999.
2. Chris Bates, Web Programming - Building Intranet Applicalions, 3'd Edition, Wiley Publications,2009.
3. .Ielliey C and Jackson. "Web Technologies A Computer Science Perspective". PearsonEducation,20l l
4. Gopalan N.P. and Akilandeswari .I., "Web Technologlr', Prentice l{all of India, 2011.

5. Paul Dietel and Llarvey Deitel, "Java I:{ow to Program", , 8th Edition Prentice Hall of India.
6. Mahesh P. Matha, "Core.lava A Cornprehensive Study", Prentice Hatl of India,2011.
7. Uttam K.Roy, "Web Technologies", Oxfbrd University Press. 201 I
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cs6501 I\I'ERNET PROGRA \T ]\I ING I,T'PC
3l0l

OBJECTIYES:

The student should be made to:

o [.earn .Tar a Programrn ing.

o UnderstanddifferentlnternetTechnologies,

. Be exposed to java specific web services architecture.

[INI'I'II WE,BSITIIS IIASICS, HTNIL 5, CSS 3, WEB 2.0 8

Web 2.0: Basics-RIA Rich Internet Applications - Collaborations tools - Understanding websites andrveb servcrs: LJnderstanding
Intemct - Difference between r'vebsites and rveb sen,er- Intcmet technologies Oven,iew -Understanding the diffcrcnce betrveen
intemet and intranet: HTN'IL and CSS: IITML 5.0 , XHTMI.. CSS 3.

TINIT III CLIENT SIDE AND SI,R\/ER SIDE PROGRAN,INIING 1I
.Iava Script: An introduction to .lavaScript-JavaScript DOM Model-Date and Ob.jects.-Regular Expressions- Exception Handling-
Validation-Built-in objects-Event llandling- DHTMI- rvith .IavaScript- Sen'lcts: .Iava Sen,let Architecture- Sen,let Lile Cycle- Form
GET and POST actions- Session lrlandling- Understanding Cookes- Installing and Configuring Apaohe 'l'omcat Web Server:-
DATABASE CONNECTIVITY: .1DBC perspectives, .)DBC program erample - JSP: Undsrstanding Java Server Pages-.lSP Standard
Tag Librarl(.lSTl)-Creating HTML fbrms by embedding .iSP code.

IINIT IV PHP and XNIL
An introduction to PHP: P}IP- Using PHP- Variables- Program control- Built-in functions-Connectingto llatabase - Using Cookies-
Regular Erpressions: XNIL: Basic XML- Document Type Definition- XML Schema DOM and Presenting XML, XML Parsers and
Validation, XSL and XSLT Transformation, News Feed (RSS and ATOM).

IINIT V INTRODUCTION TO AJAX and WEB SERVICES 9

AJAX: Ajar Client Server Architecture-XMl Http Request ObjectCall Back Methods: Web Senices: Introduction- Java web
services Basics - Creating, Publishing ,Testing and Describing a Web services (WSDl)-Consuming a web service, Database
Driven rveb service from an application - SOAP.

TOTAL (L:45+T:15): 60 PERIODS
OUTCONIES

At the end ofthe cource, the student should be able to:

o lmplement Java programs.

. Create a basic website using HTML and Cascading Style Sheels.

o Design and implement dynamic web page with validation using JavaScript objects and byapplying different event
handling mechanisms.

r Design rich client presentation using A.IAX

o Design and implement simple web page in PIIP, and to present dak in XML format.

o Design and implement server side programs using Servlets and JSP.

TEXT BOOKS:
l. Deitel and Deitel and Nieto, "Internet and World Wide Web - How to Program", Prentice Hall,5thEdition,2011.
2. Herbert Schildt, "Java-The Complete Reference", Eighth Edition, Mc Graw Hill Professional,20ll.

REFEREN( ES:

1. Stephen Wynkoop and.Iohn Burke "Running a Perfect Website", QLIE, 2'o Edition.1999.
2. Chris Bates, Web Programming - Building Intranet Applicalions, 3'd Edition, Wiley Publioations,2009.
3. .Ieffrey C and Jackson, "Web Technologies A Computer Science Perspective". PearsonEducation,20l l

4. Copalan N.P. and Akilandesu,ari .1., "Web Technology", Prentice I-lall of lndia, 2011.
5. Paul Dietel and Harvey Deitel. "Java Horv to Program", , 8'h Edition Prentice Hall of India.
6. Mahesh P. Matha, ''Core.lava A Comprehensive Study", Prentice Hall of India. 201l.
7. Uttam K.Ro1,, "Web Technologies", Oxford University Press" 201 I
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TINIT I JAVA PROGRAN'I]\{ING 9

An oven,ien' of Java - Data Types Variablcs and Arrays - Operators - Control Statemcnts - Classes - Objects -
Methods - Inheritance - Packagcs - Abstract classes - lntcrfaces and Inner classes - Exception handling - Introduction to
Threads - Multithreading - String handling - Streamsand I/O * Applets.
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CS6659 ARTIFICIAL INTELLIGENCE

OBJIiCTIVES

I'he stutlent should he made to:

o Stud) the concepts ofAfiiflcial Intelligence.

o l-cam the methods of solving problems using Artificial Intelligence.

o Introduce the concepts ofExpen S)'stems and nrachine leanring.

TINI'I- I INTRODT]CTIO\ TO AI ,{ND PRODTICTION S\'STENIS
Introduction 1o Alfroblern formulation. Problem l)elinition -Productron s-ystems. Control strategies. Search strategies.

Problem characteristios, Production system oharacleristics -Specializcd production slsterl- Problem solving rlethods -

Problem graphs. I\4atching. Indering and Ilcuristic lunctions -llill Climbing-Depth first and Breath first. Constraints

satislaction - Related algorithms. Mcasure of pcrlbrmance and anallsis of search algorithms.

T]NII'II REPREST]NTATION OF KNO\\'LEDGE
Game plal,ing - Know,ledge representatiorl. Knorvledge rcpresentatioll using Predicate logic. Inlroduction to predicate

calculus. Resolution, Use ofpredicate calculus, Knorvledge representation using other logic-Sttuctured representation of
knorr lcdge.

TTNIT III KNO\\TLEDGE INFERENCE
Knorvledge representation -Production based system, Frame based s1,stem. lnferencc - Backward chaining, Foru,ard

chaining. Rule value approach. Fuzz1, reasoning - Certainty factors. Ba-vcsian Theory-Bayesian Netw-ork-Dempster -

Shaler theorl.

I]NIT IV PI,ANNING An*D MACHINE LEARNING
Basic plan generation systems - Strips -Advanced plan generation systems - K strips -Strategic erplanalions -Wh.v,

Why not and how explanations. Leaming- Machine leaming, adaptive Leaming.

IINIT \/ EXPERT SYSTEN{S

Dxpert systems - Architecture of expeft systems. Roles of expert systems - Knorvledge Acquisition - Meta know{edge,

I{euristics. Typical expert systems - MYCIN, DART. XOON, Expert systems shells.

TOTAL:45 PERIODS

OUTCON{ES:

At the end ofthe course, the student should be able to:

o ldentify problems that are amenable to solution by AI methods.

o Identily appropriate Al methods to solve a given problem.
. Formalise a given problem in the language/framework of diffbrent Al methods.

r Implement basic AI algorithms.
o Design and carry out an empirical evalualion ofdiffcrent algorithms ou a problem

forrnalisation, and state the r.:onclusions that the evaluation supports.

TEXT BOOKS:

1. Kevin Night and Elaine fuch. Nair 8., "Artificial intelligenoe (SIE)", Mc Graw Hill- 2008.(Units-l,l1.Vl & V)

2. Dan W. Patterson, "Introduction to AI and ES", Pearson Education, 2007. (Unit-lII).

REFERENCE,S:

l. Peter Jackson. "Introduction to Expeft Systems", 3'd Edition, Pearson Education, 2007.

2. Stuart Russel and Peter Norvig "AI - A Modern Approach". 2nd Edition, Pearson Education 2007

3. Deepak Khernani "Artificial Intelligence", Tata Mc Gran'Hill Eduoation 2013.

4. http://nptel.ac.in
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cs6659 ARl'IFICIAT, INTELLIGENCE

OBJECTIVES:

'l'he student should be made to:

. Stud),the conceptsofArtificial lntelligence.

r Leam the metl.rods of solving problems using Artihcial lntelligence .

r Inlroduce the concepts ofErperl Systems and maohine learning.

trNIT I INTRODITC'|'IOI- TO Al AND PRODTICTION SYSTEN'IS

Introduction 1o Al-Problem tbrmulation" Problem Dcfinition -Production s-vstems, Control strategies, Search strategies.

Problern characteristics, Production systern characteristics -Specialized produotion system- Problem soh,ing methods -

Problem graphs. Matching. indering and l{euristic functions -Hill Climbing-Depth first and Breath first- Constraints

satisfaction - Related algorithrns" Measure o1'perlbrmance and analysis of search algoritlims.

TJNIT II REPRESENTATION OF KNOWLBDGE
Game plal,ing - Knorvledge representation- Knoli,ledge representation using Predicate logic, Introduction to predicate
calculus. Resolution, Use ofpredicate calculus, Knou4edge representation using other logic-Structured representation of
knowledge.

TINIT III KNOWLEDGE INFERENCE
Knorvledge representation -Production based system, Frame based system. Inference - Backward chaining, Fonvard
chaining. Rule vaiue approach, Fuzzy reasoning - Certainty factors, Bayesian Theory-Bayesian Network-Dempster -

Shafer theory.

UNIT IV PLANNINC AND NIACHINE LEARNING
Basic plan generation systems - Strips -Advanced plan generation systems - K stlips -Strategic explanations -Why.
Why not and hor.v explanations. Leaming- Machine leaming, adaptive l-eaming.

TINIT V EXPERT SYSTEN{S

Experl systems - Architecture of expeft systems. Roles of expert systems - Knowledge Acquisition - Meta knou4edge.
Heuristics. Typical expert systems - MYCIN, DART, XOON, Expert systems shells.

TOTAL:,15 PERIODS

OUTCOMES:

At the cnd ofthc course, the student should be able to:

r Identily problems that are amenable to solulion by AI methods.
r Identif) appropriate Al methods to solvc a given problem.

r Formalise a given problem in the language/framework of diflbrent AI methods.

o Implement basic AI algorithrns.
r Design and carrl'out an empirical evaluation ofdifferent algorithms on a problem

formalisation, and state the conclusions that the evaluation supports.

TEXT BOOKS:

l. Kevin Night and Elaine fuch, Nair B., "Artificial Intelligence (SIE)", Mc Graw Hill- 2008.(Units-I,II,U & V)
2. Dan W. Patterson, "Introduction to AI and ES", Pearson Education, 2007. (Unit-III).

REFERENCES:

l. Peter Jackson. "Introduction to Expert Systems", 3'd Edition, Pearson Education, 2007.

2. Stuart Russel and Peter Norvig "AI - A Modern Approach", 2od Edition, Pearson Education 2007

3. Deepak Khemani "Artificial Intelligence", Tata Mc Graw Hill Education 2013.

4. hnp.//nptel.ac.in
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cs630l PROGRAMMING AND DATA STRTICTI.]RES II L T PC
3003

oB.f EC't'lVliS:
'l'hc student should be made to:

Be farniliar with the C++ conoepts ol- abstraction. encapsulation, constructor, polymorphism,overloading and

Inheritance,

Lcarrr advanccd nonlirtear data slruclures.

Be exposed to graph algorithms

Learn to apply Tree and Graph structures

T]h'I]'I OBJECT ORIENTED PROGRAN{N'IING FT]NDANIENTALS

C++Programmingl-eatures-DataAbstraction-Encapsulation-class-ob-iecl-constructors-staticnlembers-collslantmcmbers

- member functions - pointers - refi:rences - Role of this pointer -Storage classcs - lunction as arguments.

T]NIT II OBJECT ORIENTED PROGRA]IIN{ING CONCEPTS

String Handling - Copy Constructor - Pollmorphisrn - compile tirne and run time polymorphisms - function overloading -
operators overloading - dynamic memory allocation - Nested classes - Inheritance -virtual functions.

T]NTT III C++ PROGRAN{N{ING ADVANCED FEATURES

Abstract class - Exception handling - Standard libraries - Ceneric Programming - templates - classtemplate - function template

- STL - containers - iterators - function adaptors - allocators - Parameterizing the class - File hatrdling concepts.

UNIT IV ADVANCED NON-LINEAR DATA STRT]CTURES

AVLtrees-B-Trees*Red-Btacktrees-splaytrees-Binomial Heaps-FibonacciHeaps-DisjointSets-AmortizedAnalysis
- accounting method - potential method - aggregate analysis.

UNIT V GRAPHS
Representation of Graphs - Breadth-first search - Depth-first search - Topological sort - Minimum Spanning Trees - Kruskal
and Prim algorithm - Shortest path algorithrn - Dijkstra"s algorithm - Beilman-Ford algorithm -Floyd - Warshall algorithm.

TOTAL:45 PERIODS

OIITCOMES

At the end ofthe course, the student should be able to:

o Design problem solutions using Object Oriented Techniques.

. Apply the concepts ofdata abstraction, encapsulation and inheritance for problem solutions.

. Use the control structures ofC++ appropriately.

o Critically analyse the various algorithms.

. Apply the different data structures to problem solutions.

TEXT BOOKS:

1 . Bjame Stroustrup, "The C++ Programming Language". .i'd Edition. Pearson Education, 2007.

2. Mark Allen Weiss, "Data Structures and Algorithm Analysis in C++", 2'd Edition, PearsonEducation, 2005

REFERENCES:

1. Thomas H. Cormen, Charles E: Leiserson, Ronakl L. Rivest and Cliflbrd Stein, "Introduction toAlgorithms", Second

Edition, Mc Graw Hill, 2002.

2. Michael T Goodrich, Roberto Tamassia, David Mount, "Data Structures and Algorithms in C#",7th Edition, Wiley
Publishers, 2004.
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i-s63{)2 D,lf lB.lSE \1 1\.\'i;t'.1ltr\ i'S\ S'Irl\IS t.1' P ('

J003
i)rl.tE(.'l lVES:

. To expose the sturlents to tire fundamentals of Database Management S-vstenls.

r To make the students understand the relational model'

r To lamiliarize the students with [R diagrams.

. To expose the students 10 SQL.

e To make the qtudents to understand the tundamentals ofTrarsactron Processing and QueryProcessing.

r To fLmiliariz.c ihe sludents with the different trpes ol da.tabascs'

. 'fo make the students understand the Security Issues in Dat?bases'

TTNITI INTRODTJCTION TO DBM'S lo
' Irile Systems Organization - Sequential,ftfointer. Irdexed. Direct - Purpose ol Datatlase System- Database System

Terminologies-Daiabase uharacterisiics- Dffi''modeis - Types ol data models * components of DBMS- Relational Algebra.

LocICAtDATABASE DE,SICN: R_elatioaai DBMS - Codd's Rule - Entiry-Relarionship niodel - Extended ER Normaliz-ation -
Functionai Dependencies,Anomaly- 1NF tc 5N!'- Domain Key Norrnal Form - Denormalization

IUNIT II SQI- & QUERY OPTIMIZATiOI'I 
"

SeL Standards - Dara types - Database Objects- DDI--DML-DCL-'fCL-Embedded SQl-static Vs Dynarnic SQl" - QUERY

OpTIMIZATION: Query Piocessing and Optiraization - Heuristics and Cost Estimates in Query Optimization.

TINITIIITRANSACTI0NPROCESSINGANDC0NCTIRRENCYCONTROLS
Introduction-Properties of Transaotion- Serializability- Concunency Control - Locking Mechanisms- Two Phase Coramit Protocol-

Dead Iock.
T]NIT IV TRENDS IN DATABASE TECHNOLOCY IO

Overvierv olphysical Storage Media - Magnetic Disks - RAID - Tertiary storage - File Organization -Oiganizatioa of Records in

Files-lndexing and flashing -Ordsred lndices -B+ tree lndex Fiies- Btrce Index Files- Static Hashing-Dynamic Hashing -

lntroduc{ion tobistribuled Databases- Clientserver technology- Mu}tidimensional and Paraliel databases- Spatiai and multir4edia

databases- Mobile and web databases' Data Warehouse-Mining- ilata marls.

TINIT V ADVANCED TOPICS q

DATABASE SECURITY: Data Classificatiot-Threats and risks - Database access Control - Types of Privileges -Cryprography-
Statistical Datatrases.- Distributed Databases-Architecture-Transaction Processing-Data Warehousing and Mining-Classitication-

Association rules-Clustering-lnformation Retrieval- Relevance ranking-Crau'ling and Indexing the Web- Ob-fect Oriented Databases-

XML Databases.

TOTAL:45 PERIODS

OTITCOMES:

At the end of the coursen the student should be able to:

o Design Databases for applications.

. Use the Relational model, ER diagrams.

. Apply concuffency cofitrol and recovery mechanisms {br practical problems'

r Design,th? Query Processor and Transaction Processor.

. ,[pply security concepts to databases.

TEXT BOOK:
l. Rarnez Elmasri and Shamkant B. Navathe, "Fundamentals

Fifth Edition, Pearson Education. 2008.

of Daiabase Systems'

REFERENCESi ,

1. Abraham Silberschatz, Henry F. Korrh and S. Sudharshan, "Database System Concepts", SixthEdition. Tata Mc Graw Hill,

201 1.

Z. C.J.Date" A.Kannan and S.swamynathar:, "An introduction 1o Database Systen:s", EighthEdition, Pearson Education, 2006.

3. Atul Kahate, "lntroriuction to Datatrase Marragement Sys1ems", Pearson Education. New Delhi,2006.

4. Alexis Leon and Mathervs Leon, "Database Management Systems", Vikas Publishing HousePrivate Limited, New Delhi,

2A$.
5. Raghu Ramakrishnan, "Database Management Systems", Fourth Edition. Taia Mo Grarv Hi11"2010.

6. G.K.Cupta- "l)atabase Managemeni Systenrs", Tata Mc Graw Hili. 201 l.
'1 . Rob Cornell, ''Database Systems Design and Implementation", Cengage Leaming, 201 I .
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ANNA LINIVIIRSII'Y :: CI'IENNAI-600 025
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Cerlified that this project report " TOWARDS EFFICIENT AND

SECURE ENCRYPTED DATABASES:BXTENDING MESSAGE.

LOCKED ENCRYPTIOI{ IN TI{RBE.PARTY MODEL USING RE.

ENCRYPTION" is the bonafide work of .'D.MAREESWARILAKSHMI,

S.NAGALAKSHMI, D.THIRUMALAI DBVI RAMYA " who carried

out their project work under my supervision.
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In d*tnl:asf s\,rl{:r1s rr,ilh llrrce p;rrlirs ennsi*titt6 nf lt data illufi*r. fi

dai*5xsc lt1ar1ilgcr nrrri a daLa artalvst" tltc data o*'ner trploads cncrypt*d data

In n clntahase and tlre tlata aral,tst delegated b1.'thc data *rvner, analyres the

data }-rv acccssing to the database u'ithout knowing plaintexts. In this rvork.

t*u,ards arr eflrcicnt and secure scheme u'hose encryption can lle processed

in real time" wc extend Message-locked encr;'ntion rvhere parts of cipher

tcxts are gcnerated lrom their Plaintexts deterministically. In parlicular, we

intrrcJuec both delegations of relational search betrveen cipher texts fiom a

elata *wner to a data anall'st^ and re-encrlpticln o[ cipher texts such that

eiplr*r' tcxts of'thc nrcssagc-lnckecl cncryption bccom$ tmly probabilistic

;rgainst a llatabaso nlunilg(r" Wc call thc scltcntc mcssage-locked cncryption

rvitl: re-ellcrl,flion nrrd rclationrl scarch, and I'onnalize the security, which is

feasitrl* atrtl g:rrutical, irt t\\'o cases, i.€., any rclationship in a general setting

ancl onl3.,*n cr;uillit)' test in a rcstrictetl setting. Both settings ar* usefirl fruur

fi stilndpoint oi" trude<llfs betleen the seeurity and ttre efficiency. \Ye also

prllpr:iie an instanliation rvirh the equality tesl bet*'een cipher texts.
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cs6.t02 DESIGN AND ANALYSIS OF AI,GORITIIMS LTPC
3 00J

OB.IECTIYES:

The student should be made to:

. Learn the algorithm analysis techniques.

. Become lbmiliar u,ith the diflerent algorithrn desigll techniques.

e Understand the limitations of Algorithni porver.

T]NIT I INTRODTJCTION 9

Notion of an Algorithm - Fundamentals of Algorithmic Problem Solving - lmportant Problem Types - Fundamentals of the
Analysis of Algorithm Elficiency - Analysis Framervork - Asymptotic Notations and its properties - Mathematical analysis fbr
Recursive and Non-recursive algorithms.

UNrT il BRUTE FORCE AND DTVTDE-AND-CONQUER 9

Brule Force - Closest-Pair and Convex-Hull Problems-Exhaustive Search - Traveling Salesman Problern - Knapsack Problem -
Assignment prohlem.
Divide and conquer methodology - Merge sort - Quick soft - Biilary search - Multiplication of Large lntegers - Strassen"s
Matrix Multiplication-Closest-Pair and Conr ex-Hull Problems.

UNIT III DYNANTIC PROGRA]\IN{ING AND GREEDY TECI{NIQUE 9
Computing a Binomial Coefficient - Walshall"s and Floyd" algorithm - Optimal Binary Search Trees -Knapsack Problem and
Memory functions. Greedy Technique- Prim"s algorithm- Kruskal's Algorithm- Dijkstra's Algorithm-Huffman Trees.

UNIT IV ITERATIVE IMPROVEMENT
The Simplex Method-The Maximum-Flow Probiem - Maximum Matching in Bipartite Graphs- The Stable marriage Problem

9

T]NIT V COPING WITH THE LINTII'ATIONS OF ALGORI'TIIM POWER
Limitations of Algorithm Power-Lovrer-Bound Arguments-Decision Trees-P, NP and NP-Complete Problents--Coping u,ith the
Limitations - Backtracking - n-Queens problem - Hamiltonian Circuit Problem - Subset Sum Problem-Branch and Bound -
Assignment problem - Knapsack Problem - Traveling Salesman Problem- Approximation Algorithms for NP - Hard Problems

- Traveling Salesman problem 
-Knapsack problem.

TOTAL:45 PERIODS

OUTCOMES:

At the end ofthc course, the student should be able to:
o Design algorithms for various computing problems.

. Analyze the time and space oomplexity of algorithms.

r Critically analyze the diffbrent algorithm design techniques for a given problem.

o Modifu existing algorithms to improve efficiency.

TEXT BOOK:

1 . Anany Levitin, "Introduction to the Design and Analysis of Algorithms", Third Edition, PearsonEducati on,2012.

REFERENCES:

1 . Thomas H.Cormen, Charles E.Leiserson, Ronald L. Rrvest anrl Clifford Stein, "Introduction toAlgorithms", Third Edition,
PI-{I Learning Private Limited, 20 12.

2, Aln-ea V. Aho, John E. Hopcrofl and Jeffrey D. Ullman, "Data Structures and Algorithms", PearsonEduoation, Reprint 2006.

3. Donald E. Knuth, "Tlhe Art of Computer Programming", Volumes 1& 3 Pearson Education, 2009.Steven S. Skiena, "The
Algorithm Design Manual", Second Edition, Springer, 2008.

4. http: I I nr:tel.ac.inl
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CS6403

OBJECTIVES:

SOFTWARE ENGINEERING Lt'P(l
30 0 3

The student should be made to:

o Understand the phases in a softrvare project

r Understand fundamcrrtal concepts of requirements engineering and Analysis Modelling.

. Understand the major considerations for enterprise integration and depioymcnt.

. Leam various testing and maintenance measures

T]NIT I SOFTWT\RE PROCESS AND PRO.,ECT.N,IANAGEMENT

Introduction to Softwale Engineering, Software Process, Perspective and Specialized Process Models - Software Pro.iect

Management: Estimation - LOC and FP Based Estimation, COCOMO Model - Project Scheduling - Scheduling, Earned Valuc

Analysis - Risk Management.

9

T]NIT II REQIIIREN'IENTS ANALYSIS AND SPECIFICATION 9

Soliu,are Requiremerrts: Functiorral and Non-Funotional, User requirements, System requiremeuts, Sollware Requiremeuts Document

- Requirement Engineering Process: Feasibility Studies. Requirements elicitation and analysis, requirements validation, requirements

managenrent-Classical analysis: Struotured system Analysis, Petri Nets- Data Dictionary.

T|NIT III SOFT\\ ARE DESIGN 9

Design process - Design Concepts-Design Mo<lel- Design Heuristic - Architectural Design - Architectural styles,

Architectural Design, Architectural Mapping using Data Flow- User Interfaoe Design: Interface analysis, lnterface Design -
Component level Design: Designing Class based components. traditional Components.

T.INIT I\/ TESTING AND IN{PLEMENTATION
Softu,are testing fundamcntals-lnternal and external viervs of'festing-rvhite box testing- basis path testing-control sftucture testing-

black box testing- Iiegression Testing - Unit Testing - Inlegration Testing - Validation Testing - System Testing And

Debugging - Software lmplementation Techniques: Coding practices-Refactoring.

UNIT V PROJECT N,IANAGEN{EN.T 9

Estimation - FP Based, LOC Based, Make/Buy Decision, COCOMO II - Planning - Pro.iect Plan, Planning Process, RFP Risk

Management - Identification, Projection, RMMM - Scheduling and Tracking -Relationship between people and effort, Task Set

& Netrvork, Scheduling, EVA - Processand Project Metrics.

TOTAL:45 PERIODS

OTITCON{ES:

At the end ofthe course, the student should be able to

r Jdentif,' the key activities in managing a software project.

. Compare different prooess models.

o Concepts of requirements engineering and Analysis Modeling.

r Apply systematic procedure for software design and deploymenl.

. Compare and contrasl the various testing and maintenance.

TEXT BOOK:
l. Roger S. Pressman, "Soltware Engineering - A Practitioner"s Approach". Seventh Edition,Mc Graw-Hill

Intemational Edition, 20 10.

RF],FERE,NCES:

1 , Ian Sommerville, "soltware Engineering". 9tl' Edition, Pearson Education Asia, 201 1.

2. Rajib Mall, "Fundamentals of Soflr,vare Engineering", Third Edition, PHI Learning Privatelimiled,2009.

3. Pankaj Jaiotc, "Soflt'are Engineering, A Precise Approach", Wiley lndia, 2010.

4. Kelkar S.A-, "softnare En-qineering", Prentice IIall of India Pr4 Lld,2007.

5. Stephen R.Schach, "softrvare Engineering", Tata McGraw-Hill Publishing Company Limited,2007.

6. http://nptel.ac.irl.
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ABSTRACT

After more than trvo decades of research in the fielcl of passrvord

strength estimation, one clear conclusion may be dran n: no password strength

metric by itself is better than ali other metrics for cr,ery possible password,

Building upon this certainty and also taking advantagc of the knorvledge

gained in the area of infonlation fusion, in this paper, we propose a novel

multimodal strength metric that combines several imperfect individual

metrics to benefit from their strong points in order to overcome many of their

u,eaknesses. The final multimodal metric comprises different modules based

both heuristics and on statistics, rvhich, after their fusion, succeed to provide

in real time a realistic and reliable feedback regarding the "guessability" of

passrvords.
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. 'l o uirdcrslanti thc lrariltaie--sofilarc inter{'aee.

rrpcral ions.

r I o cxposc- the studcnts to 1]lc conc.pt o1'pipciiniirg

r Tir lanriliarizc tirc sludcnts *rtlr hicrarchrcal nrrnrorr s\sl.ni in.Jludirle uach. ilenlt)ri.s and\irtiral nrcnror\
. lo e\pose tlic studcnls sith dii'lircnt irars o1 corilu:l.r:ricarine *'ith iro dc'r'iccs uil srandarci l'Oini.rl'aces.

T]NIT I OVERVIEW& INSTRT]CI'IONS

fight ideas - Components of a computer system - Technology - Perlbr-mance - Power rvall 
-Uniprocessors 

to
multiprocessors; lnstruotions - operations and operailds - representing instructions

- Logical operations - oontrol operations - Addressing and ad*essing modes.

TiNIT II ARITHN{ETIC OPERATIONS
ALU - Addition and subtraction - Multiplicatio* * Division - Floating Point operations - Subrvordparallelism.,i

I

IINI'T III ' PROCESSOR AND CONTROL TINIT 1

Basic MIPS implementation * Building datapath * Control Implementation scheme - Pipeiining *Pipelined datapath and
control - Handling Data hazards & Control hazards - Exceptio:rs.

()

7

II

IT]NI'I" IV FARALLELIST{
Instruction-level-parallelism - Parallel processing challenges - Flynn's classiflcation - Hardrvaremultithreading-Multicore
processors

TINIT V MEMORY AND I/O SYSTEMS 9
Memory hierarchy - Memory technologies - Cache basics - hleasuring and improving cache perforrnance - Virtual merqory-
TLBs - lnput/output system, programmed i/O, DMA and intemrpts, i/O processors.

1C I r,l.: J5 PiIRI0DS
i_)tIl c{}}tF_S:

-4.t the end of the course, the student should be able to:
r Design arithnrctio and logic unit.

r Design and anlayse pipelined control units

. Evaluate perlirrmance ol'memory systems.

r Linderstand parallel processing architectures.

TEXT BOOK:
1- David A. Patterson and John L. Hennessey, "Computer organization and design", MorganKaufllnan / Elsevier. Fifth edition,

2014.

REFERENCES:
I. V Carl llamacher" Zvonko G. Varanesic and Sal-at G. Zaky, "Computer Organisation".Vl th edition. Mc Graw-Hill* lnc,20l2.
2. William Stallings "Computer Organization and Architecture" , Seventh Edition , PearsonEducation, 2006.
3. Vincent P. Heuring. Harry F. Jordan, "Computer System Architecture", Second Edition.Pearson Education, 2005.
4. Govindarajalu. "Computer Architecture and Organization, Design Principles and Applicatir:ns",first edition, Tata McGraw

Hill, New Delhi, 2005.
5. .lohn P, Ftrayes. "Computer Architecture and Organization'", Tirird Edition, Tara Mc Crarv Hi11.1998.
6. hho:/lnatel.ac-in/
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cs65sl COJ\{PT]TIiR NETIVORKS I_TP(l
I00 3

OB.IECTIVF]S:

The student should be made to:

o Understand the division ofnetwork functionalities into layers.

r Be familiar with the components required to build different types of netu,orks
r Be exposed to the required firnotionality at each layer
. Learn the flow control and congestion control algorithms

T]NI'I'I FUNDAN,IENTALS & LINK LAYER
Building a netrvork - Requiremeuts - Layering and protocols - Intemet Architecture - Netrvorksoftware-Perfbrmance i
Link layer Services - Framing - Error Detection - Florv control

UNI'T II ]\{EDIA ACCESS & INTERNETWORKING 9
Media access control - Ethernet (802.3) - Wireless LANs - 802.1 I - Bluetooth - Switching andbridging-Basic Intemetworking (lP,
CID& ARP, DHCP,ICMP )

9

UNIT III ROUTING
Routing (RIP, OSPF, metrics) - Switch basics - Global Internet (Areas, BGP, IPv6), Multicasl - addresses - multicast routing
(DVMRP. PIM)

TINIT IV TR{NSPORT LAYER
Overview of Transport layer - UDP - Reliable byte stream (TCP) - Connection n'lanagement - Flowcontrol - Retransmission -TCP Congestion control - Congestion avoidance (DECbit, RED) - QoS -Application requirements

TINIT V APPLICATION LAYER
Traditional applications -Electronic Mail (SMTP, POP3. IMAP. MIME) - HTTP - Web Services - DNS
- SNMP

TOTAL:45 PERIODS
OUTCOMES:

At the end ofthe course, the studcnt should be able to:
o Identiti the components required to build different types ofnetworks
o Choose the required functionality at each layerlbr given application
o ldentily solution lor each functionality at each laler
. Trace the florv ofinformation from one node to another node in the network

TEXT BOOK:
1. Larry L. Peterson, Bruce S. Davie, "Computer Networks: A Systems Approach", Fifth Edition,MorganKaufmannPublishers,

2011.

RIFERENCES:
1. .Iames F. Kurose, Keith W. Ross, "Cornputer Netrvorking - A Top-Down Approach Featuring thelntemet", Fifth Edition,

Pearson Education, 2009.

2. Nader. F. Mir, "Cornputer and Communication Networks", Pearson Prentice Hall Publishers, 2010.
3. Ying-Dar Lin, Ren-Hung Hw'ang, Fred Baker, "Computer Networks: An Open Source Approach",Mc GrawHill Publisher,

20lr
4. Behrouz A. Forouzan. "Data communication and Net\4rorkrng", Fourth Edition, Tata McGraw - Hill,20l 1 .

9

9
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cs6s02 OB.IECT ORIE\TED ANAI.\'SlS ;\l-D DESICN

OBJIiC'TIvES:
The student should be made to:

. Leam the basics ofOO analysis and design skills.

. Learn the L,r\4L design diagrams.

. Leam to map design to codc.

r Be exposed to the various testing techniques.

T]NIT I UN{L DIAGILAMS
Introduction to OOAD - tlnilled Process - UML diagrams - Use Case - Class Dlagrams- InteraclionDiagrams -
State Diagrarns - Aotivity Diagrams - Package. component and Deployment Diagrams.

I]NI'I'II DESIGN PATTERNS
GRASP: Designing objects rvith responsibilities - Creator - Information expert - Lou Coupling - High Cohesion -
Controller - Design Pattems - creational - factory method - structural- Bridge -Adapter -behavioral - Strates/-
observer.

UNIT III CASE STUDY
Case study - the Next Gen POS s)'stem. Inception -Use case Modeiing - Relating Use cases - include, extend and

generalization - Elaborarion - Domain Models - Finding conceptual classes and description classes - Associations -
Attributes - Domain model refinement - Finding conceptual class Hierarchies - Aggregation and Composition.

T]NIT IV APPLYING DESIGN PATTERNS

System sequence diagrams - Relationship betlveen sequence diagrams and use cases Logical architecture and llML
package diagram - Logical architecture refirement - UML class diagrams - I-ML interaction diagrams - Applying GoF

design patterns.

UNIT V CODING AND TESTING
Mapplng design to code - Testing: Issues in OO Testing - Class Testing - OO Integration Testing -GUl Testing-
OO System Testing.

TOTAL:45 PERIODS

OUTCOMES:

At the end ofthe course, the student should be able to:

e Design and implement projects using OO concepts.

o Use the UML analysis and design diagrams.

. Apply appropriatc dcsign pattems.

. Create code from design.

TEXTBOOK:
L Craig Larman, "Applying UML and Patterns: An Introduction to Object-Oriented Analysis andDesign and

Iterative Development", Third Edition, Pearson Education, 2005.

REFERENCES:

1. Simon Bennett, Steve Mc Robb and Ray Fanner, "Object Oriented Systems Analysis andDesignUsingUML",
Fourth Edition, Mc-Graw Hill Education. 2010.

2. Erich Gamma, and Richard Helm, Ralph Johnson, John Vlissides, "Design patterns:Elements of Reusable

Object-Oriented Software", Addison-Wesley, 1995.

3. Martin Fowler, "uML Distilled: A Brief Guide to the Standard Object Modeling Language",Third edition,
Addison Wesley, 2003.

4. Paul C. .lorgensen, "soliu,are Testing:- A Craftsrnan"s Approach", Third Edition, AuerbachPublications. Taylor and

Francis Group, 2008.
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THEORY OF CON,IPT]TATION

OB.IECI'IVF]S:

The studenl should be made lo:

o Understand various Computing models like l'inite State Machine, Pushdown Automata, andTuring
Machine.

. Be aware of Decidabilily and Un-decidability of various problems.

. Leam tlpes of grammars-

TINIT I FINITE ATITONIATA
lntroduction- Basic Mathentatical Notation and techniques- Finite State s)rstems Basic Definitions -Finitc Automaton

- DI--A & NDFA - F-inite Automaton sith €- moves - Regular Languages- Regular Expression - Equivalence of
NFA and DFA - Equivalence of NDFA"s r.vith and s,itl.rout €-moves - Equivalence of finite Automatou and regular

erpressions -Minimization of DFA- - Punrping Lemma for Regular sets - Problems based on Pumping Lemma.

T]NI'I-II GRAN,INIARS

Grammar lntroduction- Types of Grammar - Context Free Grammars and Languages- Derivations and Languages -
Ambiguity- Relationship between derivation and derivation trees - Simplification ofCFG - Elimination of Useless

symbols - Unit productions - Null productions - Greiback Normal fbrm -Chomsky normal fbrm - Problems related
to CNF and GNF.

UNIT III PIISHDOWN AUTOMATA
Pushdown Automata- Definitions - Moves - Instantaneous descriptions - Deterministic pushdo'rrm automata -
Equivalence of Pushdou,n automata and CFL - pumping lemma for CFL - problems based on pumping Lemma.

UNIT IV TURINC MACHINES
Definitions of Turing machines - Models - Computable languages and functions -Techniques for Turing machine
construction - Multi head and Multi tape Turing Machines - The Halting problem - Partial Solvability - Problems
about Turing machine- Chomskian hierarchy of languages.

UNIT V TINSOLVABLE PROBLEMS AND COMPT]TABLE FUNCTIONS
Unsolvable Problems and Computable Functions - Primitive recursive lunctions - Recursive and recursively
enumerable languages - Universal Turing machine. MEASITRING AND CLASSIFYING COMPLEXITY: Tractable and

Intractable problems- Tractable and possibly intractable problems - P and NP completeness - Polynomial time
reductions.

TOTAL:45 PERIODS

OT]TCON{ES:

At the end ofthe course, the student should be able to:

r Design Pinite State Machine, Pushdou.n Automata, and Turing Machine.

o Explain the Decidability or Undecidability of various problems

TEXT BOOKS:

L Hopcroft J.8., Mohvani R. and Ullman J.D, "Introduction to Automata Theory, Languages and

Computations", Second Edition, Pearson Education" 2008. (UNIT 1,2,3)

2. John CMartin, "Introduction to Languages and the Theory of Computation", Third Edition,TataMcGrawHill
Publishing Company, New Delhi, 2007. (IINIT 4,5)

REFERENCES:
1. Mishra K L P and Chandrasekaran N, "Theory of Computer Soience - Automata, Languages andComputation",

Third Edition. Prentice Hall of India. 2004.

2. I{any R Lervis and Christos H Papadimitriou, "Elements of the Theory of Computation", SecondEdition,

Prentice Hall oflndia. Pearson Education, New Delhi, 2003.

3. Peter Linz, "An introduction to Formal Language and Automata", 3RD Edition, NarosaPublishers, New Delhi,
4. Kamala Krithivasan and Rama. R, "Introduction to Fonnal Languages, Autolnata Theory andConlputation".

Pearson Education 2000.
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ABSTR{CT

Starage requirernents fbr r"isual data har"e been increasing in rccent

-vears. follorving the emergence of manl' highil: interactir,e multirnedia

sen'ices and applications for molrile der.ices in bqth personal and corporate

scenarios. This has been a key driuing fact*r lar the adoption alcloud-ba-sed

data outsourcing solutions. Hou'ever, nutsourcing data storage to the Cloud

also leads to ne\1' securit,r. challenges that must bc carefully addressed,

e-rpecialll' regarding prir,acr,. In this Flapnr 11'c llrfrp*r€ a se{urs liamervork

for outsourced prirasl,-preserring storage and rctrier,al in large shared image

repositories. This proposal is based on IES-CBIR" a novel Image Encryption

Scheme that exhibits Content-Based Image Retrievai properties. The

frameg'ork enables both encrypted storage and searching using Content-

Based Image Rerier,al queries rvhile presen'ing privacy against honest-but-

curious cloud administrators" \Ye have built a proto4pe of the proposed

fiamerrork, formall3' anallzed and proven its security proFerties' and

experimentally evaluated its performance and retrieval precision' This

results shorv that IES-CBIR is provably secure' allorvs more efficient

operations than existing propcsals, both in terms of tirne and space

complexitY,andpavesthervayfornewpracticalapplicationscenarjos.
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cs6s04

OBJECTIVES:

The student should be made to:

CONIPT]'I'I'R GRAPTIICS

r Gain knorvledge about graphics hardl'are dcviccs and soliri,are used.

r LJndcrstand the t\\'o dimenstonal graphrcs and their translbrmatious.

o Understand the three dimensional graphics and thcir translbrmations.

o Be lantiliar u,ith under.stand clipping lechniques.

T]NIT t INTRODTICTION
Sun lly of computer graphics. Overvie,uv of graphics systems - Video display devices, Raster scan systems, Random
scan systems, Graphics monitors and Workstations, lnput devices, Hard copy Devices. Graphics Softi.vare: Output
primitives - points and lines, line drawing algorithms, loading the fiame buffer, line function; circle and ellipse
generating algorithms: Pixel addressing and object geometry, fllled area primilives.

UNIT II TWO DIMENSIONAL GRAPHICS
Trvo dimensional geometric translbrmations - Matrix representations and homogeneous ooordinates, composite
transformations; Two dimensional viewing - vierving pipeline, viewing coordinate reference liame; widowto-\ iewpofi
coordinate transformatiol, Two dimensional viewing flnctions; clipping operations - point, line, and polygon clipping
algorithms.

TINIT III THREE DI]\{ENSIONAL GRA,PHICS
Three dirnensional concepts; Three dimensional object representations - Polygon surfaces- Polygon tables- Plane
equations - Polygon meshes: Curved Lines and surlhces, Quadratic surfaces; Blobby obiects; Spline representations -
Bezier curves and surfaces -B-Spline curves and surfaces. TRANSFORMATION AND VIEWING: Three dimensional
geometric and modeling transformations - Translation, Rolation, Scaling; Three dimerrsional vier,ring - viewing
pipeline, viewing coordinates, Projections, Clipping: Visible surlace detection melhods.

UNIT IV ILLUNTINATION AND COLOURNIODELS
Light souroes - basic illumination models - halftone patterns and dithering techniques; Properties of light - Standard
primaries and chromaticity diagram; Intuitive colour concepts - RGB colour model - YIQ colour model - CMY colour
model - HSV colour model - HLS colour model; Colour selection.

UNITV ANIMATIONS& RE,AI,ISM
ANIN{ATION GRAPHICS: Design of Animation sequences - animation function - raster animation - key frame
systems - motion specification -morphing - tweening. COMPUTER GRAPI{ICS REALISM: Tiling the
plane-Recursivelydefinedcurves-Kochcurves-Ccun,es-Dragons-spacefillingcurves-fiactals-
Grammar based models - fractals - turtle graphics - ray tracing.

TOTAL: ,15 PERIODS

OUTCOMES:
At the end ofthe course, the student should be able to:

r Design two and three dimensional graphics.

. Apply two and three dimensional transfbrmations.

. Apply Illumination ald color models.

. Apply clipping techniques to graphics.

. Design animation sequences.

REFERENCES:
1. DonaldHearnandM. Pauline Baker, Warren Carithers,"Computer Graphics With Open Gl",4hEdition,

Pearson Education, 2010.
2. .Iefliey McConnell, "Computer Graphics: Theory into Practice"', .Iones and Bartlett Publishers,2006. .
3. Hill F S.Ir., "Computer Graphics", Maxwell Macrnillan", 1990.

4. Peter Shirley. Michael Ashikhmin, Michael Gleicher, Stephen R Marschner, Erik Reinhard, KelvinSung, and AK
Peters, Fundamental of Computer Graphics, CRC Press, 2010.

5. William M. Newman and Robert F.Sproull. "Principles of lnteractive Computer Graphics". Mc Grau'Hill 1978.

6. http://nptel.ac.in/
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TEXT BOOKS:
1. John F. Hughes, Andries Van Dam, Morgan Mc Guire ,David F. Sklar , James D. Foley, Steven K. Feiner and Kurt

Akeley ,"Computer Graphics: Principles and Practice", 3'd Edition, Addison-WesleyProfessional,2013. GrNIT I, II,
III, IV)

2. Donald Hearn and Pauline Baker M, "Computer Graphics", Prentice Hall, New Delhi" 2007(I-INIT V).
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CS6659 ARTIFICIAL INTELLIGENCE

OBJIiCTIVES

I'he stutlent should he made to:

o Stud) the concepts ofAfiiflcial Intelligence.

o l-cam the methods of solving problems using Artificial Intelligence.

o Introduce the concepts ofExpen S)'stems and nrachine leanring.

TINI'I- I INTRODT]CTIO\ TO AI ,{ND PRODTICTION S\'STENIS
Introduction 1o Alfroblern formulation. Problem l)elinition -Productron s-ystems. Control strategies. Search strategies.

Problem characteristios, Production system oharacleristics -Specializcd production slsterl- Problem solving rlethods -

Problem graphs. I\4atching. Indering and Ilcuristic lunctions -llill Climbing-Depth first and Breath first. Constraints

satislaction - Related algorithms. Mcasure of pcrlbrmance and anallsis of search algorithms.

T]NII'II REPREST]NTATION OF KNO\\'LEDGE
Game plal,ing - Know,ledge representatiorl. Knorvledge rcpresentatioll using Predicate logic. Inlroduction to predicate

calculus. Resolution, Use ofpredicate calculus, Knorvledge representation using other logic-Sttuctured representation of
knorr lcdge.

TTNIT III KNO\\TLEDGE INFERENCE
Knorvledge representation -Production based system, Frame based s1,stem. lnferencc - Backward chaining, Foru,ard

chaining. Rule value approach. Fuzz1, reasoning - Certainty factors. Ba-vcsian Theory-Bayesian Netw-ork-Dempster -

Shaler theorl.

I]NIT IV PI,ANNING An*D MACHINE LEARNING
Basic plan generation systems - Strips -Advanced plan generation systems - K strips -Strategic erplanalions -Wh.v,

Why not and how explanations. Leaming- Machine leaming, adaptive Leaming.

IINIT \/ EXPERT SYSTEN{S

Dxpert systems - Architecture of expeft systems. Roles of expert systems - Knorvledge Acquisition - Meta know{edge,

I{euristics. Typical expert systems - MYCIN, DART. XOON, Expert systems shells.

TOTAL:45 PERIODS

OUTCON{ES:

At the end ofthe course, the student should be able to:

o ldentify problems that are amenable to solution by AI methods.

o Identily appropriate Al methods to solve a given problem.
. Formalise a given problem in the language/framework of diffbrent Al methods.

r Implement basic AI algorithms.
o Design and carry out an empirical evalualion ofdiffcrent algorithms ou a problem

forrnalisation, and state the r.:onclusions that the evaluation supports.

TEXT BOOKS:

1. Kevin Night and Elaine fuch. Nair 8., "Artificial intelligenoe (SIE)", Mc Graw Hill- 2008.(Units-l,l1.Vl & V)

2. Dan W. Patterson, "Introduction to AI and ES", Pearson Education, 2007. (Unit-lII).

REFERENCE,S:

l. Peter Jackson. "Introduction to Expeft Systems", 3'd Edition, Pearson Education, 2007.

2. Stuart Russel and Peter Norvig "AI - A Modern Approach". 2nd Edition, Pearson Education 2007

3. Deepak Khernani "Artificial Intelligence", Tata Mc Gran'Hill Eduoation 2013.

4. http://nptel.ac.in
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ANNA UI\IVERSITY: CIIEi\i\AI-600 025

BONAFIT}E CERTIFICATB

Certified that this project report "COMBINATION OF SHARING AND

II'IAGE BNCRYPTION FOR LOSSLESS (k,n)-SECRET IMAGB

SHARING" is the bonafide work of ooJ.W. AARTHI, A. BMALDA MARY, M.

GAYATHRI" who carried out their project work under my supervision.

n d frd--"-
) " Jn-C,-
SIGNATURE

\

GNA

Assistant Profes sor/CSE,

Mr.S. JAYAPRAKASH., M.E., (Ph.D) Vir, ARA:, M-.Fr,
i!

HEAD OF THE DEPARTMENT

As sistant professor/CsE,

Idhaya engineering coliege for women, Idhaya engineering college for women,

Chinnasalem-606 201. Chinnasalem-606 201.

S

R

t:

lf

,-f f* -)**<
f {"*,W["\t"\g itt'

R

RtNCIPAT-
I

INTERNAL BXAMINER

rdhaya Engtneerrng College lor l'{ome'

*ri- rr.rirr* tl aoao, c xrHHAsnlE\i'G06?u-- 
iiiiixriirni Taluk, Villt'puram Drstrict

HP
Highlight



,\11{ } l{ lt t

ririr.,:, ,1'lr--z!j#q'fj'. t]:#tl ar; f,111:-ts sr.X1**1#s *\r.#ittr;'*g, da{a hi<1ir1.E t**l"rnrrll}rr lirlltrll

:i:x:,6:c::., i.,a ej{{ry111 1=-. 1r"*Alir:U t,:rh -il!1fl.Ic {raixe aS a s{il} in:Age *nd **rht;,"i *.j;rl;,L ix-{:

:::;-r"a" iix-r*r,. }n ii;jr pnl:t:r. 1"q:c XxE]]*sc an rlicctive dat:l-l"lidirtg scher:* {liai r'mhe*s

r.lxt:;+ 3fi *$'irit*I ,i*r*s xsitrg t}:e pl:;rse **S,ie af tlre runti*n sect*r r-:{' the

r***r*hi*t'hE lr; thr i;"licr-{r*n:r." ll':c sc}"le*:e cax he *g:plierl to e ither epnlpr{ss*rl tir

il:1i:{l}l"xfulrqr-1* t'lrlrri Frufl}:*nnfirc. the ernhcddcd data c;rn he extr;*teti dirr:etl}'

*.ithr-:*i xsiri.L ti"re r.rrip.il't;e} l.irJrn scqucn(cs. (Jur crpcrinrcnt.rl rcstrlts Brnr,e ltrc

fcurii:i1ir3,, crl{'tll{r1 prcp***rl *:eth*d. 'l"lle rilqth*tl is impl*ru*nt*d antl tustcd tirr

\s)tli:r,i:. *la*l in fiillrrr";rl ruqtl*rc#r n{- muitiprlc gri:u;:rr}L pi*tures and thc re:iults *rs;

r:#r,t*t*r1. 'l"he r*r,alu;rti*n is lrasr-rl $n [u'r] entcri;l: nrittitrltttn distortinn ts: th*

tctt.{11'}$t,.uclciri r,i{.lo* ;ttrl ttnliittslirll *x'*tr'il*iiri *n th* ti}fi}presgt;d vir"l*o siz*" Ii}ts**

{}* tii.r :llnrcn:irrrti**r:d i:riti:rl*. litt pr*3rux*d tllet}t*ll is i'*unil ter pcrlirrm lvr:ll and

.os.;:*tz:p:r*d ttr u nlrr{ir-rrr \'(ilt1r att::trruts-ha*ed srethr:tl {i*m the literalure'

RIfuUIPA.

Ii

. r0D3f n Engii;ecrrng College lor yyomc,
rarnrrpaiaym Road, CHlNNASALEV.6062u

haliakuriciri Taiuk. villupr.,ram Drsrricr

HP
Highlight



cs6601 DISTRIBT]TED SYSTEMS

OB.IE,CTIVES

l'he student should he made to:

o Understand foundalions of Distributed Sl,stcms.

. Introduce the idea olpeer to peer services and file system.

r Understand in dctail thc system level and sr-rpport required for distributed system.

. Uilderstand the issues involved in studl,ing process and resource management.

T]NIT I INTRODUCTION
Examples of Distlibuted Systems-Trends in Distributed Systems - Focus on resource sharing - Challenges. Case
study: World Wide Web.

UNIT II COMMT]NICATION IN DISTRIBTITED SYSTENI

System Model - Inter process Communication - thc API fot internet protocols - External data reprcsciltation and

Multicast communication. Nehvork viftualization: Overlay netrvorks. Case study: MPI Remote Method Invocation
And Objects: Remote lnvocation - lntroduction - Request-reply protocols - Remote procedure call - Remote
method invocation. Case study: Java RMI - Group communication - Publish-subscribe systems - Message queues -

Shared memory approaches - Distributed objects - Case study: Enterprise Java Beans -from objects to components.
TINIT III PEER TO PEER SERVICES AND FILE SYSTE]\,I

Peer-to-peer Systems - Introduction - Napster and its legacy - Peer-to-peer - Middler.vare - Routing overlays.
Overlay case studies: Pastry, Tapestry- Distributed File Systems -lnlroduction - F'ile service architecture - Andrerv
File system. File System: Features-File model -File accessing models

- File sharing semantics Naming: Identifiers, Addresses, Name Resolution - Name Space lmplementation -
Name Caches -LDAP.

T]NIT IV SYNCHRONIZATION AND REPLICATION
Inlroduction - Clocks, events and process states - Synchronizing physical clocks- Logical time and logical clocks -
Global states - Coordination and Agreement - lntroduction - Distributed mutual exclusion - Elections -
Transactions and Concurrency Control- Transactions -Nested transactions -Looks - Optimistic concuffency control -

Timestamp ordering - Atomic Commit protocols -Distributed deadlocks - Replication - Case study - Coda.

UNITV PROCESS & RESOURCE MANAGEMENT
Process Management: Process Migration: Features, Mechanism - Threads: Models, Issues. Implementation.
Resource N{anagement: Introduction- Features of Scheduling Algorithms -Task Assignment Approach - Load
Balancing Approach - Load Sharing Approach.

TOTAL: 45 PERIODS

OT]TCOl\IES:

At the end ofthe course, the student should be able to:

Discuss trends in Distributed Systems.

Appll network virtualization.

Apply remote method invocation and objeots.

Design process and resource management systems

TEXT BOOK:
l. George Coulouris, Jean Dollimore and Tim Kindberg, "Distributed Systems Concepts andDesign", Fifth Edition,

Pearson Education. 2012-

REFERENCES:

1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice Hall ofIndia,2007.
2. Tanenbaum A.S., Van Steen M., "Distributed Sl,stems: Principles and Paradigms", PearsonBducation, 2007

3. Liu M.L,, "Distributed Computing, Principles and Applications", Pearson Education, 2004.

4. Nancy A Lynch, "Distributed Algorithms". Morgan Kaufinan Publishers. USA, 2003.
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cs6660 CON{PILER DESIGN

OBJECTIVES:

The studcnt should bc madc to:

r l-earn the design principles of a Compiler.

. Learn tlre various parsing tcchniques and dillerent levels oftranslation

. Lcam horvto optimize and effeclively generate machinc oodcs

T]NIT I INTRODT]CTION TO CON{PILERS
Translators-Cornpilation and Interpretation-Language processors -The Phases of Compiler-Errors Encountered in
Diff'erent Phases-The Grouping olPhases-Cornpiler Construction Tools - Programming Language basics.

UNIT II LEXICAL ANALYSS
Need and Role of Lexical Analyzer-Lerical Errors-Expressing Tokens by Regular Expressions- Converting Regular
Expression to DFA- Minimization of DFA-Language for Specifuing Lexical Analyzers-LEX-Design of Lexical Analyzer
lor a sample Language.

T]NIT III SYNTAX ANALYSIS
Need and Role of the Parser-Context Free Grammars -Top Dou,n Parsing -General Strategies-Recursive Descent Parser
Predictive Parser-Ll(l) Parser-Shift Reduce Parser-LR Parser-LR (0)Item- Construction of SLR Parsing Table -

Inlroduction 1o LALR Parser - Error Handling and Recovery in Syntax Analyzer-YACC-Design of a syntax Analyzer for
a Sample Language .

TINIT IV SYNTAX DIRECTED TRANSLATION & RT]N TIME ENVIRONNIENT
Syntax directed Detinitions-Construction of Syntax Tree-Bottorn-up Evaluation of S-Attribute Deflnitions- Design of
predictive translator - Type Systems-Specification of a simple type checker- Iiquivalence of Type Expressions-Type
Conversions.

RUN-TIME ENVIRONMENT: Source Language Issues-Storage Organization-Storage Allocation- Parameter Passing-
Symbol Tables-Dynamic Storage Allocation-Storage Allocation in FORTAN.

TINIT V CODE OPTIN{IZATION AND CODE GENERA,TION
Principal Sources of Optimization-DAG- Optimization of Basic Blocks-Global Data Florv Analysis- Efficient Data Flow
Algorithms-lssues in Design of a Code Generator - A Simple Code Generator Algorithm.

TOTAL: 45 PERIODS
OUTCOMES:

At the end ofthe course, the student should be able to:

o Design and implement a prototype compiler.

. Apply the various optimization techniques.

. Use the different compiler construction tools.

TEXTBOOK:
1. Alfred V Aho, Monica S. Lam, Ravi Sethi and Jeffrey D Ullman, "Compilers - Principles,Techniques and

Tools", 2nd Edition, Pearson Education, 2007.

REFERENCES:

1. Randy Allen, Ken Kennedy, "Optimizing Compilers for Modern Architectures: ADependence-basedApproach",
Morgan Kaufmann Publishers, 2002.

2. Steven S. Muchnick, "Advanced Compiler Design and impiementation, "MorganKaufmannPublishers -.Elsevier
Science, lndia, lndian Reprinl 2003.

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

4. Charles N. Fischer. Richard..l. LeBlanc. "Crafting a Compiler u,ith C".PearsonEducation,20O8.
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applications.
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cs6003 AD HOC AND SENSOR NETWORKS L'l' P (l

3 00 J

OBJECTIVES

'l'he studcnt should bc made to:

o Ljnderstand the design issues in ad hoc and sensor networks.

e Lcarn the dilferent types o1'N4AC protocols.

r Bc fhmiliar rvith different types ofadhoc routing protocols.

. Bc expose to the TCP issues in adhoc netll'orks.

. I-ear11 the archiLecture and protocols ofu'ireless sensor netr'r'orks.

TiNI't I INTRODT]CTION 9

Fun<Jamentals of Wireless Comrnunication Tcchnology - l'lre Electromagnetic Spectrunr - Radio propagalion Mechanisms -
Charactcristics of thc Wireless Channel -rnobile ad hoc netrvorks (MANE,Ts) and rvireless sensor net\vorks (WSNs) :concepts and

architectures. Applications olAd Iloc and Sensor net\\,orks. Design Challenges in Ad hoc and Scnsor Netrvorks.

I.-]NIT II NIAC PROTOCOI,S FOR AD IIOC WIRELESS NET\\'ORKS 9

Issucs in designing a MAC Protoool- Classification of MAC Protocols- Conlenlion based protocols-Contention based protocols with
Reservatior.r Mechanisms- Contention based protctcols rvithScheduling Mechanisms-Multi channel MAC-lEIlE 802.11

I]NIT III ROT]TING PROTOCOLS AND TRANSPORT LAYER IN AD IIOC WIRELESS NET\\'ORKS 9

lssues in designing a routing and 1'ransport Layer protocol for Ad hoc netrvorks- proactive routing. reactive routing (on-demand). hybrid

routing- Classifioalion olTransport Layer solutions-l'CP over

Ad hoc rvrreless Netrvorks.

UNIT IV \YIRELESS SENSOR NETWORKS (WSNS) AND N{AC PROI'OCOLS 9

Single nodc architecture: hardu,are and soft'*,are components of a sensor node - WSN Netuork architecture. tvpical netu'ork architeclures-

data relaying and aggregation strategies -MAC layer protoools: selforganizing. H1'brid TDMA/FDMA and CSMA based MAC- IEEE

802. 15.4.

TiNIT V WSN ROT]TING, LOCALIZATION & QOS 9

Issues in WSN routing - OLSR- Localization - Indoor and Sensor Netrvork Localization-absolute andrelative localization, triangulation-

QOS in WSN-Energy Efficient Design-Synchronizalion-Transport I-ayer issues.

TOTAL:45 PERIODS

OT]TCON'IE,S:
fJpon completion ofthe course, the student should be ablc to:

. Explain the concepts, netrvork architeotures and applioations of ad hoc and n'ireless sensornetworks

. Analyze the protocol design issues ofad hoc and sensor networks

o Design routing protocols for ad hoc and rvireless sensor netrvorks r.l,ith respect to some protocoldesign issues

r Evaluate the QoS related performance measurements of ad hoc and sensor net'works

TEXT BOOK:
l. C. Siva Ram Murthy, and B. S. Manoj, "Ad Hoc Wireless Netrvorks: Architectures and Protocols ",Prentice Hall Profbssional 'fechnical

Reference, 2008.

REFERENCES:

1. Carlos De Morais Cordeiro, Dharma Prakash Agrawal "Ad Hoc & Sensor Nctrvorks:Theory and Applications"" World

Soientillc Publishing Company, 2006.

2. Feng Zhao and Leonides Guibas, "Wireless Sensor Netu,orks", Elsevier Publication -2002.

3. Ilolger Karl and Andreas Willig ''Protocols and Architectures for Wireless Sensor Netuorks",Wile1,,2005

4. Kazem Sohraby, Daniel Minoli, & Taieb Znati, "Wireless Sensor Netrvorks-Technology.Protocols. andApplications",.Iohn
Wiley, 2007

5. Anna Hac, "Wireless Sensor Nefirork Designs", John Wilev, 2003.
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cs6703 GRID AND CI,OT]D COMPTJTING L t-P(l

3 003

OI]JECTI\'ES

The student should be madc to:

o Understand hou'Grid computing helps in solving large scale scientific problems.

o Gain knotvledge on the concept ofvirtualization that is lundamental to cloud contputing.

. Learx ho*,to program the grid and the cloud.

. Understand the securitl issues in the grid and thc oloud environment.

TINIT I IN]'RODI.ICTION 9

Evolution o1- Distributed computing: Scalable computing over the lntemel - Technologies lor net$'ork based sy'stems - clustels t)1-

cooperalive compulers - Grid computing Infiaslructures - cloud computing - service oriented architecture - Inlroduction to Grid

Architecture and standards - Fllements of Grid - Overvierv of Grid Architecture.

TINIT II GRID SERYICI],S 9

Introduction to Open Grid Sen,ices Architccture (OGSA) - Motivation - Functionaliq' Requirenents -Practical & Delailed vierv of
OGSA/OGSI - Data intensive grid service models - OGSA services.

TiNIT III VIRTTIALIZATION 9

Cloud deplol,ment models: public, private. h1,brid. community - Calegories of cloud corr-rputing: Everl'thing as a service:

lnfrasfucture, platfbrm, sollrvare - Pros and Cons of cloud computing - lmplernentation levels of virtualization - virlualization
structure -virtualization of CPU. Memory andl/O devices - virtual clusters and Resource Management - Vifiualization for data ccnter

automation.

L]NIT Iv PROGRANIN'IING N'IODEL 9

Open source grid rniddleware package s - Globus Toolkit (G14) Archilecture , Configuration - Usageof Globus - Main components

and Programming model - Introduction to Hadoop F-ramervork - Mapreduce. Input splitting, map and reduce functions. specifling
input and output parameters, conliguring and running a job - Design of Hadoop file s)'stem. HDFS concepts, command line and java

interface, dataflovr,'of File read & File rvrite.

I.]NIT V SECIIRITY 9

Trust models for Grid securit-v environment - Authentication and Authorization methods - Grid security inlrastructure - Cloud

lnfrastructure security: netw-ork. host and application level - aspects ofdata securiq', provider data and its securiq', Identiq' and access

management architecture. IAM praotices in the cloud, SaaS, PaaS, IaaS availability in the cloud, Keyprivacy issues in the cloud.

TOTAL:45 PERIODS

OUTCOMES:

At the end ofthe course, the student should be ablc to:

. Apply grid computing tecluriques to solve large scale scientific problems.

o Apply the concept ofvirtualization.
. Use the grid and oloud tool kits.

o Apply the security modcls in the grid and the cloud environment.

TEXT BOOK:
l. Kai Hrvang, Geof{'er1,C. Fox and Jack J. Dongarra, "Distributed and Cloud Computing: Clusters, Grids, Clouds and the Future of

Internet'". First Edition, Morgan Kaufhran Publishcr. an Imprint olElsevier, 2012.

REFERENCES:

1. Jason Venner, "Pro Hadoop- Buitd Scalablc. Distributed Applications in the Cloud". A Press,2009

2. Tom White, "l-Iadoop The Definitive Guide", First Edition. O"Reill-v, 2009.

3. Bart.lacob (Editor). "lntroduclion to Grid Coniputing". IBM Red Books. Ven'ante, 2005

4. Ian Foster. Carl Kesselman. "The Grirl: Blueprint lor a Nerv Computing Infrastructure". 2"d Edition,Morgan Kaufinann.

5. Frederic Magoules and.lie Pan. "lntroduction to Grid Cornputing" CRC Press,2009.

6. Daniel Minoli, "A Netnorking Approach 1o Grid Conrputing", .lohn Wiley Publication, 2005.

7. Brrry Wilkinson. "Grid Conrputilrg. Teclrniqucs and Applications", Cihaptran and Hall. CRC. Tavlorand Francis l0
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EC6703 EillBEDDED AND REAL TINIE S}'STEN'IS Lt'P(

J 0 03

OBJEC'f I\/ES

T hc studcnt should be madc to:
. Learn the architecture and progranrming ofAItM prooessor.

o Bc flrmiliar *ith the embedded compuling platfbnn design and anallsis.

. lJe exposed 1o the basic concepts o1-real time Operating stslern.

. Learn thc s),stem design techniques and netu,orks fbr embedded systcms

TINIT I IN'I'RODTICTION TO ENTBEDDED CO}'IPIITINC A\D ARN'I PROCESSORS 9

Compler systems and micro processors- F,mbcddcd system design process -Design examplc: Model train controller- lnstruction scts

preliminarics - ARI\4 Processor - CPU: programming input and output- supcrvisor mode, erceptions and traps - Co-processors-
Mcnrorl sl.stem mechanisrrs - CPU pcrfbrmanoc- CPIJ porver consumplion.

TjNIT II EN'IBEDDED CONIPT]TING PL-A,TFORN{ DESIGN 9

The CIPU Bus-Mcmory devices and systems-Designing rvith computing platlbrms - consumer eleotronics architecture - platfonn-
level performanoe anal),sis - Components lbr embedded programs- Models of programs- Assembll". linking and loading - compilation
lechniques- Program level performance analysis - Softrvarc performance optinrization - Program level energl' and power analvsis
and optirrization - Analvsis and optinization ofprogram size- Program validation and testing.

TINIT III PROCESSES AND OPERATING SYSTEN'IS 9

Introduction - Multiple tasks and multiple processes - Multirate s)'stems- Preemptive real-time operating systems- Priority based

scheduling- lnterprocess qommunication mechanisms - Evaluating operating s1'stem perfbrmance- po\\'er optimization strategies for
processes - Example Real time operating systems-POSIX-Windorvs CE.

I.iNIT !' SYSTENI DESIGN TECIINIQTTES AND NE'I'WORKS 9

Design methodologies- Design flows - Requirement Anal1,sis - Speoifications-Syslem anall,sis andarchitecture design - Qualiq'
Assurance techniques- Distributed embedded systems - MPSoCs andshared memory multiprocessors.

T]NII'V CASE STT-ID}' 9

Data compressor - Alarm Clock - Audio plal'er - Softu,are modem-Digital still carnera - T'elephone ansu,ering machine-Engine
control unit - Video accelerator.

TOTAL:45 PERIODS

OTITCON{ES

Llpon completion ofthe course, students will be able to:

o Describe the architecture and programming of ARM processor.

r Outline the concepts of embedded systems

o Explain the basic concepts ofreal time Operating system design.

o Use the syslem design techniques to develop softw-are for embedded systems

r Differentiate between the general purpose operating system and the real time operatings) stem

r Model real-time applications using embedded-system concepts

TEXT BOOK:
1. Marilyn Wol{, "Computers as Components - Principles of Embedded Computing Sl,stem Design",ThirdEdition"Morgan Kaufmann

Publisher (An irnprint liom Elsevier), 2012.

REFERENCES:

l. .lonathan W.Valvano. "Embedded Microcomputer Sl,stems Real Time Interfacing", Third EditionCengage Learning,2012.
2. David. E. Sirnon, "An Embedded Softr.vare Primer", lst Edition, Filth lmpression, Addison-WesleyProfbssional.200T.

3. Raymond .1.A. Buhr. Donald L.Bailey, "An introduction to Real-Time Systems- F-rom Design toNetworking with C/C++".
Prentice Hall.l999.

4. C.M. Krishna. Kang G. Shin, "Real-Time S1'stenrs". Inlernational Editions. Mc Grarv Hill 1997

5. K.V.K.K.Prasad. "Embedded Real-Time Systems: Conccpts. Design & Programming", DreamTech Press, 200-5.

6. Srirarn V 11er. Pankaj Cupta. ''Ernbedded Rcal Iime Systems Programrning", Tata Mc Grarv Hi11.2004.
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OB,JEC'TI\/ES:
The student should be made to:

. Learn the fbr.rndatiors of Iluman Computer Interaction.

o Bc tamiliar u'ith thc design technologies lbr individuals and persons ri,ith disabilities.

o []c au'are of nrobilc IICI.
. I-eam the guidclincs for user interlace.

UNIT I FOTiNDATIONS OF HCI 9

The Human: I/0 channels - Metnory - I{easoning and problem solving:'fhe computer: Der'ices - Memorl'- processing and
netu'orks: lntcraction: Models - framervorks - Ergonomics - sty'les - elements interactivitv- Paradignrs.

TINIT II DESIGN & SOI;'I'\\'ARE PROCESS 9

Interactive Design basics - process - scenarios - nar igation - screen design - Iteration and prototvping. HCI in sofiu,are
proccss - sofirvare lifc cyole - usabilitl' engineering - Prolotl'ping in practice - design rationale. Design rules - principles,
slandards, guidelines. rules. Evaluation -l'cchniques 

- LJniversal Design.

T]NIT III \,IODELS AND THEORIES 9

Cognitive models -Socio-Organizational issues and stake holder requirements -Communication and collaboralion models-H),pertext.
Multimedia and WWW.

UNIT IV N{OBILE HCI 9

Mobile Ecosystem: Plattbrms, Application Aamervorks- Types of Mobile Applications: Widgets, Applications. Games- Mobile
Inlbrmation Architecture, Mobile 2.0, Mobile Design: Elements of Mobile Design. 1'ools.

TINIT V WEB INTERFACE DESIGN 9

Designing Web Interf'aces - Drag & Drop, Direct Selection, Contextual Tools. Overlays. Inlal.s and Virtual Pages, Process Florv.
Case Srudics.

L: 45, T: 0, TOTAL: 45 PERIODS
OUTCOMES

fipon completion ofthe course, the student should bc able to:

o Design eflbctive dialog for I{Cl.

e Design eflective HCI lbr individuals and persons nith disabilities.

. Assess the importance ofuser feedback.

TEXT BOOKS:

1. Alan Dix, .lanet Finlay, Gregory Abowd, Russell Beale, "Human Computer Interaction", 3'd Edition,Pearson Education, 2004 (UNIT

I, T & III).

2. Brian Fling. "Mobile Design and Development", First Edition , O"Reilly Media Inc.. 2009(UNIT -lV).
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sll,lr 1r t.r lcr pmccss. J'fie cornbirration of trvqr images is said as Styl* imag* in

q.hicl1 nne iniage al]Ilcal's to the style of another imagc. Texture synthesis pr#ces$

is use.ci lar acquiring the Style image. Dual Domain Fiiter (DDf) is used lor

enhaneing the quality of the Style image. Secret and target image is divided ir::tcr

fragments of same size and the fragments of secret tile block is fitted into the

target lile ta obtain the mosaic image based on the mapping sequence generated

b1,[hc C*nctic Algorithnr and permute the sequsnce using Key Based Random

Ileffiulatiorr with a key. Color transfonnation and rotation are made in order to

make llrc niosilic inragc sinrilar to targct intagc. I;or recclvery of the secret image

somc relat*d inltrrmatinn are rnrbeclded on to the mosaic image" The secret image

is regained by using lhe salte key and the mapping sequencs.

{

\,

lil

r0haYa Engtneerrng Ct'ilcge ]ot-:ult::
,l.inu, irrrYm Road' C rrlNrASAI E \''oto:
'"'i,.' Li u iic rri Ia tux, v iilupur arn l) r it rtll

(t*{
dftrNUtPc'



IT N i \\1A IJ }I I \I II I{S I'I-\' : C I I IiN NA I -6{I f) O 25

IX)N,,\ FI I}H C IiR"I'I FICA'I'Itr

t rrri{icrl tlrat t}ris projcct rcport "Il\'IPROVINC IifFICIIiNCY IN

SECIJRTi TIOS,,TIC IN{AGI' USING STYLE "I.ITANSITIIR'' is the hONAfIdC

rr"*rk nf '-P. K0\\iSAI-1'A, A. I\'IERLIN CLARA, 5. SUJITIIA" u'ho carried

*ut thr prt"ricct l!'ork undcr nly supen'ision.

*1'
\'Jtu1' '
SIGNATURBSIG]1;

I.{r.S. JAYAI'ItAKASI'1., M.8., (Ph.D) Mr.S. JAYAPRAKT\SI-I., M.8., (Ph.D)

I I IIAI} OF'I'II I I}NI}AII1"]\,TIIN1' SUPIiRVISOR

A ssi st ;ln t Prtr fcssor/Cs f ,

..";
-!\ tf'\a
t'>Jaa" \

^;t

Assistant Pro ftssor/C S E,

ld1it5,a cngincering college for r\,onler)! Idhaya engineering college fbr wotncn,

f hinrasalrnr-606 201 
"

Chinnasalem-606 201.

1

I
\" 

4,;

II-.ITHITNAt I NEIT

' iOfi a/a (ngrs+eer ing Co{kgc-lol-nul++*t.
{ai n arpa I a ynr ft ord, Cll lfi$$S4LI V4$61*

hallakurichi Taluk, Villupuram 0istr,cr

e*dAr"

ll

A

HP
Highlight



larttaaaI

!]*{fr*

OI}]'I [,I T]i\,T I,OAD SI IATTII\G ITOR

EITIiEC'I'IYE BNERGY SAVING WITII

COOPERATIVE COMMUNICATIONS.

A PROJECT REPORT

Submitted by

K. JAYANTHI 62ttt4ta4arc

S. MADHURA 621114104020

K.M. SANGEETIIA 62111410403 1

in partialfuffilltnentfor the aw,ard af the degree

BACHELOR OF ENGINEERING

COMPUTER SCIENCE AND ENGINEERING

IDI{AYA ENGINEEII.TNG COLLEGE FOR WOMEN

CIIINNASALEM

ANNA UNIVERSITY:: CI{BNNAI - 600 025

of

IN

AI'RII,20I8

-,'ffif*id,ffiit',ffi'
' l ,',''r, '.,:!i:,J"

i

HP
Highlight

HP
Highlight



\\\ t t \11 t Rll fl ;r ['llF:\\ l-{,irir i'';

ii1'r1 \l'ltr)i' r-? IiI Iil{-1"}-l-

(-*,*.;:,:t:{;:= a.**,: :.1.:s:..:;.':;.,1 i-*?rfi -#}rTiltt"}$ t,*"{ffi S$*-q"&;_{il

lEI{ }"1"}}"{-T}\'f. f YXN{;}" S"t115G xl eT},{ flffiSA,AeEfeE

il{}}tltt'\!il, Tttlx :.i :,:,,* hm;*,= ::i,?,{l#. ;,,,.i *E At.L{fE€g*

S*Itd}]1tt-*,"\" K"){*{ASCEETHA* ;a=+ ,=;-i*: ,:,=,: ,x3* r,r::.i.l*tr; ;::E
[,;a-i;-1i ;f3' €.ff:. !,5i;+,:.

?.'
r"#

:- \*.r -..::<;'
} ' 

""l+'**, ':'

STGX&Tl'RL

S ::\-iii.r-i:.S-"- ].1 :".

II &$ $F THC DLf-ART}{E:\ff SLTERIfSfiR

,{xjs=i Farkrv,; {SL -:s*Lw:: i+ksrr -',,;5,,,="

if :

: ":i.!* "- 
=- 

*.--**-j- - 1*-1" q* 5 --.*
:;;jJ r j i-*:t-:.*-s* --!:- \ r. --\iL :L -

%*,,*:*f.-

}#fr#}i} -?r€FI}*ffiffi€ ln+-ry: t!;It

Ti,1=:*,

{==r<-*,s= - l"+ l:.::.

rxTE&.\"rtr- CIrltA\f R

.,

M,,^,
.: dltdya rngrneering College ror Woms,r arn arparaym Roao, d xrHn-rtlft uiijil',

\alfak r rrichi Tatuk. Viiluor;;;i ;r,;:;"

\+,\- \-
;' \.5--

;__ \.\-'
'tL'

SIG\.\TTR[

HP
Highlight



i

AIlSl',tt^C'r'

lrt rvircless nclrvorks, nrulti-patlr routing is proposcd frtr cnergy

haiancing u'hich pmlongs thc nctwork lifetimc as comparecl to .single-path

routing rvltere utilization o{'a single route between a source node and the

base station rcsults in inrbaiarrced energy dissipation. In this existing overlay

architecture for dynamic routing, such that only a subset of devices need to

make the dynamic routing decisions. The essential collection of nodes is

detennined that most traffic for achievint tn. rniximum multi-commodity

netrvork throughput. In the overldy,"each peer *#ir! temporary database

'i'.,' .

information to be retrieved by rorrtiJhgT.,ppd seaiching. Peers are

communicating with other peers using message transmitted over the

network. Multipath Cooperative routing protocol reduces the failure of

delivery of a package to the goal. Comprehensive simulations based on trvo

real workload traces show that markov decision processing achieves

significant performance gains versus two existing overlay approaches for

energy consumption, resource shortage, and the number of nodes migrations.

The results of the analysis show that by utilizing the optimization scheme

proposed, it is possible to achieve near-optimal energy consumption using at

most multi path cooperativc I'or eaeh node.
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ABST'I{AC'I'

T|e 1se of cloud computing has increased rapidly in many organizations.

Cloud conrputing provides nlany benefits in terms of low cost and

accessibility of data. Ensuring the security of cloud computing is a major

factor in the cloud computing environment, as users often store sensitive

inforntation r,,'ith cloud storage providers but these providers may be

untrusted. Dealing rvith "single cloud" providers is predicted to become less

popuiar with customers due to risks of service availability failure and the

possibility of malicious insiders in the single cloud. A movement torvards

"multi-clouds", or in other words, "interclouds" or "cloud-of-clouds" has

emerged recently. This paper surveys recent research related to single and

multi-cloud security and addresses possible solutions. It is found that the

research into the use of multi-cloud providers to maintain security has

received less aftention from the research community than has the use of single

clouds. This work aims to promote the use ofmulti-clouds due to its ability to

reduce security risks that affect the cloud-computing user.
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8C6202 ELECTRONIC DEVICI]S AND CIRCTJII'S T,T P C
Jl01

OBJECTIVES:

The studcnt should be made to:

o Be farniliar witlr the structure of basic electrontc der ices.

o Be exposed to the operation and applications ofelectronic devicss.

T]NIT I PN JT]NCTION DE\IICES 9

PN iunction diods -structure. operation and V-l characleristics, difTusion and transient capacitance -Reotiflers - HalfWave and Full
Wave Rectiller.- Displal. devices- LED, Laser diodes- Zener diode- characteristics-Zencr Reverse characteristics -Zener as regulator

TINIT II TRdNSISI'ORS
BJT, JFET, MOSFET- structure. operation. characteristics and Biasing U.lT, Thyristor and IGBT - Structure and characteristics

TINIT III ANIPLIFIERS 9

BJT small signal model - Analysis of CE, CB, CC amplifiers- Gain and fiequency response - MOSFET snall signal model-
Analysis o1'CS and Source follower - Gain and flequency response-High frequency analysis.

(INIT IV N{T]LI'ISTAGE ANIPLIFIERS AND DII'FERENTIAL AN{PI,II.'IER 9

BIMOS cascade amplifier, Dillbrential arnplifier - Conrmon mode and Difference mode analysis - FE'f input stages - Single tuned
amplifiers - Gain and frequency response - Neutralization methods. porver amplifiers -Types (Qualitative anall sis).

TINIT V FEEDBACK AN'IPLIFIERS AND OSCILLATORS 9

Advantages of negative feedback - voltage / current" series . Shunt feedbaok -positive 
'l'eedback - Condition fbr oscillations, phase

shift - Wien bridge. Hartley, Colpitts and Crystal oscillators.

TOTAL (L:45+T:15): 60 PERIODS

OTITCON,IES:
o To explain the structure ofthe basic electronic devices.

o To design applications using the basic electronic devices.

TEXT BOOKS:

1 . David A. Bell ,llElectronic Devices and Circuitsll, Prentice Hall ol India, 2004.

2. Sedra and smith, 
-Microelectronic 

Circuits - Oxford University Press, 2004.

REFERENCES:
l. Rashid. -Micro Electronic Circuitsn Thomson publications. 1999.

2. Floyd, 
-Electron 

DevicesI Pearson Asia 5th Edition, 2001.

3. Donald A Neamen, 
-Electronic 

Circuit Analysis and Designll Tata Mccraw Hiil, 3'd Edition, 2003.

4. Roben L.Boylestad. 
-Electronic 

Devices and Circuit theoryll, 2002.

5. Robert B. Northrop, -Analysis 
and Application of Analog F.lectronic Circuits to Biomedical Instrumentationt, CRC

Press, 2004.
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EE6501 POWER SYSTEN,I ANA LYSIS I,I'PC
I001

OBJECTIVES:

' .To model the por'ver system under stead)'state operating condition.

' To apply numerical methocls to solve the pouer flow problem.

' To model and analyze the system under faulted conditions.

' To model and analyze the transient behaviour ofpower system when it is sub-jected to

' a lault.

TINIT I INTRODT]CTION 9

Need tbr systcm planning and operational studics - basic components o1'a power system.-lntroduction to restnrcluring - Single line
diagram - per phasc and per unit analysis - Generator - lranslbmrer- transmission line and load representation tbr dif]'crent pou,er
syslem sludies.- Primitive neftvork - construction of Y-bus using inspection and singular transformation methods -z-bus.

tiNl'l' ll POWER FI,O\\'A\-ALYSIS 9

Importanoe ofporver flo* analysis in planning and operation ofporver systems - statemenl ofporver florl,problem - classification ofbuses
- development of po*,er florv model in compler variablcs form - iterative solulion using Gauss-Seidel method - Q-limit oheok fbr voltage
controlled buses - porver tlorv model in polar fbrm - iterative solution using Ner.rton-Raphson method .

T]NTT III FATILT ANALYSIS - BALANCED FATILTS
Importance ofshort circuit analysis - assumptions in fault analysis - analysis using Thevenin's theorem
- Z-bus building algorithm - fault analysis using Z-bus - computations ofshort circuit capacily, post fault voltage and currents.

T]NIT IV FAI]LT ANALYSIS - T]NBALANCED FAIILTS 9

Introduction to symmetrical components - sequence impedances - sequence circuits of synchronous machine, transfornrer and
transmission lines - sequence netr*'orks anal.vsis of single line to ground.line to line and double line to ground faults using Thevenin's
theorem and Z-bus matrix.

[INI'I' V STABILITY ANALYSIS 9

lmportance of stability analysis in porver system planning and operation - classification of power system stability - angle and voltage
stability - Single Machine Infinite Bus (SMIB) system: Development of srvingequation - equal area criterion - detemrination of critical
clearing angle and time- solution of srving equation by modilied Euler method and Runge-Kutta lburth order method.

TOTAL :45 PERIODS
OTITCOMES:
r Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 , Nagrath l.I. and Kothari D.P., -lr4odem Power System Analys is', Tata McGraw-Hill, Fourth Edition, 201 l.
2. John J. Grainger and W.D. Stevenson Jr., Jower System Analysis', Tata lr4cGraw-Hill, SiKh reprint, 2010.

3. P. Venkatesh, B.V. Manikandan, S. Charles Raja, A. Srinivasan, - Electrical Power Systems-Analysis, Security and
Deregulation'. PHI Learning Private Limited. Nerv Delhi. 2012.

REFERENCES:

1. Hadi Saadat, Jower System Analysis', Tata N4cGraw Hill Education Pr,t. Ltd., New Delhi, 21st reprint, 2010.

2, Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pvt. Ltd., New Delhi, 1Oth reprint, 2010.

3. Pai MA, -Computer Techniques in Power System Analysis', Tata Mc Graw-Hill Publishing Company Ltd., New Delhi,
Second Edition, 2007.

4. J. Duncan Glover, Mulukutla S. Sarma, Thomas J. Overbye, - Power System Analysis & Design',Cengage Leaming, Fifth
Edition. 2012.

5. Olle. I E lgerd, El ectric Energy Systems Theory - An Introduction'. Tata McGraw Hill Publ ishing Company Limited, New
Delhi, Second Edition, 2012.

6. C.A.Gross, 
-Porver 

System Anatysis,ll Wiley India, 201 1.
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8E6404

OBJECTIVES:
r To introducc the basic lunctional elements of instrumentation

r To introduce the lundamentals of elcctrical and electronic irlstntments

. To educate on the comparison betlveen various measurement techniques

. l'o introduce various storage and display devices

r J'o introduce various transducers and the data acquisition systems

TINIT I INTRODUCTION 9

Functional elements of an instlumenl Static and dynamic characteristics - Errors in measurement - Statistical evaluation of
measurement data - Standards and calibration.

MEASTiREMENTS AND INSTRTIMENTATION

TINI'TII ELE,CTRICAI,ANDELECTRONICSINS'I'RTi]\II,NTS
Principle and types o1-analog and digital voltmetcrs" ammeters, multimeters - Single and threc

Magnetic measurements - Detemrination of B-H curve and measurements of irotr loss -
fbr measurement of frcquency and phase.

LT PC3
0 03

9

phase wattmeters and energy meters -
Instrument transformers - Instruments

LTNIT III COMPARISON NIETHODS OF MEASTIRI'MEN'TS 9

D.C & A.C potentiometers, D.C & A.C bridges, transformer ratio bridges, self-balancing bridges. Interference & screening -
Multiple eafih and earth loops - Electrostatic and electromagnetic interference -Grounding techniques.

UNIT IV STORAGE AND DISPLAY DEVICES 9

Magnetic disk and tape - Recorders, digitai plotters and printers, CRT display, digital CRO, LED, LCD & dot matrix display - Data
Loggers.

UNIT V TRANSDUCERS AND DATAACQT]ISITION SYSTEMS 9

Classification of transducers - Selection of transducers - Resistive, capacitive & inductive transducers - Piezoelectric, Hall
effec! optical and dig:ital transducers - Elements of data acquisition system - A/D, D/A converters - Smart sensors.

TOTAL:45 PERIODS

OUTCOMES:
o Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1 . AK. Sawhney, -A, Course in Electrical & Electronic Measurements & Instrumentation'. Dhanpat Rai and Co, 2004.

2. J. B. Gupt4 A Course in Electronic and Electrical lt4easurements', S. K. Kataria & Som, Dethi, 2003.

3. Doebelin E.O. and Manik D.N., Measurement Systems - Applications and Design, Special IndianEdilion. Tata McGrarv Hill
Education Pvt. Ltd." 2007.

REFERENCES:

1. H.S. Kalsi, Electronic Instrumentation', Tata NrlcGraw Hill, IIEdition 2004.

2, D.V.S. N,loorthy, Transducers ardhstrumentation',PrenticeHallof krdiaPvt Ltd.2007.

3. AJ. Bouwens, pigital Instrumentation', Tata McGraw Hill, 1997-

4. Martin Reissland, Electrical Measurements', New Age Intemational (P) Ltd., Delhi, 2001.

5. Alan. S. Morris, Principles of Measurements and lnstrumentation, 2nd Edition, Prentice Hallof India, 2003
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8E6102 TRANSN{ISSION AND DISTRIBTITION I,T' P C

3003

OBJECTIVES:

r To develop expressions fbr the computation of transmission line parameters..

' To obtain the equivalent circuits for the transmission lines based on distance and operating
r voltage lor determining voltage regulation and efficiency. Also to improve the voltage profile of thetransmission system.
o To analyses the voltage distribution in insulator strings and cables and methods to improve thesame.
r Tn understand the operation ofthe difl'erent distribution schemes.

T]NIT I STRUCTTIRE oF PowER SYSTEN1I g

Structure of electric po\\'er system: generalion. transnrission and distribution; Types of AC and DC distributors - distributed and
concenlraled loads - interconnection - EHVAC and HVDC transmission -lntroduction to FACTS.

UNIT II TRANSN{ISSION LINE PARANIETERS 9
Parameters ofsinglc and three phase transmission lines u'ith single and double circuits - Resistance, inductance and capacitance ofsolid.
stranded and bundled conductors, Symmetrical and unsvmmelrical spacing and transposition - application of self and mutual GMD; skin
and proximity effects - interlerence with neighboring communication oircuits - 'l'ypical conligurations, conductor types and electrical
parameters o1'EHV lines, corona discharges.

T-INIT III NIODEI,LING AND PERT'ORNIANCE OFTRANSN,IISSION I,INES g
Classification oflines - short line. medium line and long line - equivalent circuits. phasor diagram, attenuation constant. phase constant.
surge impedance: transniission efficiencl' and voltage regulation. real and reactiv; po*,cr flow,in lines, po,wer - circle iiagrams, surge
impedance loading. methods olvoltage control, Ferranti effect.

T]NIT IV INSIII,ATORS AND CABLES 9
Insulators - Types, voltage distribution in insulator string, improvement of string efficiency, testing of insulators. Undergrould cables -
Types ofcables, Capacitance ofSingle-core cable, Grading olcables, Porver factor and heating oicables, Capacitance of3- core belted
cable, D.C cables.

UNIT V I\IECIIANICAL DESIGN OF LINES AND GROUNDING g
Mechanical design oftransmission line - sag and tension calculations for different r.veather conditions, Touer spofting, Types oflo,r,ers,
Substalion Layout (AlS, GIS). Methods of grounding.

TOTAL :45 PERIODS
OTTTCOMF],S:

' Ability to understand and analyze power system operation, stability. control and protection.

TEXT BOOKS:

1. D.P.Kothari, [.1. Nagarath, Jower System Engineering', Tata McGraw-Hill Publishing Company limited, New
Delhi, Second Edition, 2008.

2. C.L.Wadhu,a, Electrical Power Systems', New Academ ic Science Ltd, 2009.
3. S.N. Singh, Electric Power Generation, Transmission and Distribution', Prentice Hall of India pv-t. Ltd. New Delhi. Second

Edition,20ll.

REFERENCES:

B.R.Gupt4 . S.Chan4 _Power Sysrem Analysis and Design.Ne\.v Delhi, Fifth Edition, 200g.
Luces MFualken berry,Walter Coffer, -Electrical Porver Distribution and Transmission', Pear-son Education. 2007.
Hadi Saadat. lower System Analysis,' PSA Publishing; Third Edition, 2010.
J.Brian, Hardv and Colin R.Bayliss -Transmbsion and Distribution in Electrical Engineering', Neu,nes; Fourth Edjtion,
20t2.
G.Ramamurthy" 

-Handbook 
of Electrical pouer Drstribution,ll Universities press. 2013.

1.
2.
3.
4.
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ABSTIL{CT
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ELECTRICAL MACHINES -II L'I PC

I l0.l

OBJECTIVES:

. To impart knowledge on Construction and perl'ormance of salient and non - salient typesynchronous generators.

. To impart knowledge on Principle of operation and performance ofsyrchronous motor.

r l'o impart knowledge on Construction, principle of operation and pertbmrance of inductiorrmachines.

. To impart knowledge on Starting and speed control ofthree-phase induclion motors.

. To impart knowledge on Construction, principle of operation and performance of single phaseinductionmotors andspecial
machines

9I]NIT I SYNCHROn.OT]S GENER{TOR
Constructional details - Types of rotors -winding factors- emf equation - Synchronous reactance -Armature reaction - Phasor
diagrams of non salient pole synchronous generator connected to rnfinite bus--Synchronizing and parallel operation -
Synchronizing torque -Change of excitation and

mechanical input- Voltage regulation - EMF, MMF, ZPF and A.S.A methods - sleady state po\ver- angle characleristics- Trvo
reaction theory -slip test -short circuit transients - Capability Curves

UNIT II SYNCHRONOT]SMOTOR 9

Principle of operation -'l'orquc equation - Operalion on infinite bus bars - V and Inverted V cunes -Power input and power
developed equations - Starting methods - Cun'ent loci for constant power inpul, conslant excitation and constant power developed-
Hunting * natural frequency ofoscillations -damper u,indings- synchronous condenser.

TINIT III THREE PHASE, INDTiCTION N{OTOR 9

Constructional details - Types of rolors -- Principle of operation - Slip --cogging and crar.vling- Equivalent circuit - Torque-
Slip characteristics - Condition for maximum torque - Losses and efficiency - Load tesl - No load and blockcd rotor tests -
Circle diagram * Separation of losses -Double cage induction motors -Induotion generators - Synchronous induction motor.

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDT]CTION
NIOTOR 9

Need for starting -Types of slarters -DOL, Rotor resistance, Autotranslbrmer and Star-delta starters

- Speed control - Voltage control, Frequency control and pole changing - Cascaded connection-V/fcontrol - Slip power recovery
scheme-Braking ofthree phase induction motor: Plugging, dynamic braking and regenerative braking.

TiNIT V SINGLE PHASE INDTICTION N,IOTORS AND SPECIAL NIACHINES 9

Constructional details ofsingle phase induction rnotor - Double field revolving theory and operation - Equivalent circuit - No load and
blocked rotor test - Performance analysis - Stafting mo'thods of single-phase induction motors - Capacitor-start capacitor run
Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion motor - Hysteresis motor - AC series motor- Servo
motors- Stepper motors - introduction to magnetic levitation svstems.

TOTAL (L:15+T: l5): 60 PERIODS
OUTCOMES:
. Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1. AE. Fitzgerald, Charles Kingsley, Stephen. D.Umans, Electric N4achinery', Tata Mc Grau,Hill publishing
Company Ltd, 2003.

2. D.P. Kothari and lJ. Nagrath, Electric Machines', Tata McGraw Hill Publishing Company Ltd, 2002.

3. p.S. ghhbhra. ,Electrical Ivhchinery', Khanna Publishers, 2003.

REFERENCES:

1. M.N.Bandyopadhyay. Electrical Machines Theory and Practice, PHI Leaming PVT LTD.,Neu,Delhi, 2009.

2. Charless A. Gross, 
-Electric 

/tr4achines, 
-CRC 

Press, 2010.

3. K. Murugesh Kumar, llectric I\uhchines', Vikas Publishing House Pvt Lt4 2002

4. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw -Hill College;lnternational ed Edition,
January I995.

5. Alexander S. Langsdorf,.Tn?-, :f OJl.rl,ating-Current Machinery, Tata MoGraw HillPublications, 2001.
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EC66s1 COMN{TINICATION ENGINEERING

OBJECTI\ ES:

. To introduce different methods of analog communication and their signilicance

r To introduce Digital Cornmunication methods for high bit rate transmission

o To introduce the concepts ofsource and line coding techniques for enhancing rating oftransmission ofminimizing
the errors in transmission.

r To introduce MAC used in communication systems lor enhancing the number olusers.

. To introduce various media for digital communication

LTPC

l00l

TINIT I ANAI,OG COil,IMTINICATION 9

AM - Frequency spectrum - \'ector representation - power relations - generation of AM - DSB, DSB/SC, SSB, VSB AM
Transmitter & Receiver, FM and PM - lrequency spectrum - power relations
: NBFM & WBFM, Generation of FM and DM, Amstrong method & Reactance modulations : FM & PM Aequency.

UNIT II DIGITAL COMN{UNICATION 9

Pulse modulations - concepts of sampling and sampling theormes, PAM, PWM, PPM, PTM. quantization and coding : DCM,
DM, shpe overload error. ADM, DPCM, OOK systems - ASK, FSK, PSK, BSK, QPSK" QAM, MSK, GMSK, applications of Data

communication.

IINIT III SOURCECODES, LINECODES & ERRORCONTROL (Qualitative only) g

Primary communication - entropy, properties, BSC, BEC, source coding : Shaum, Fao, Huffman coding : noiseless coding
theorum, BW - SNR trade off codes: NRZ, RZ, AMl, HDBP, ABQ, MBnBcodes : Efficiency of transmissions, error control codes
and applications: convolutions & blockcodes.

T]NIT IV NTTTLTIPI-E ACCESS TECHNIQT]ES
SS&MA techniques : FDMA. TDMA. CDMA, SDMA application in wire and rvireless communication . Advantages (merits)

T]NI]' V SATELLITE,OPTICAL FIBER_POWERLINE, SCADA 9

Orbits : types of satellites : frequency used link establishment, MA techniques used in satellite communication, eaflh station:
aperture actuators used in satellite - lntelsat and Insat: fibers - i)-pes: sources. detectors used, digital filters, optical link: power line
oarrier oommunications : SCADA

TOTAL:45PERIODS
OUTCO]\{ES:

. Abilityto understand andanalyse, linear and digital electronic circuits.

TEXT BOOKS:

1 . Taub & Schiling 
-Principles 

of Communication Systemsll Tata McGraw Hill 2007.

2. J.Das 
-Principles 

of Digital Comrnunicationll New Age International, 1986.

REFERENCES:
1 . Kennedy and Davis 

-Electronic 
Communication Systemsi Tata Mccraw hill, 4th Edition, 1993.

2. Sktar-OlgitalCommunicationFundamentalsandApplications-PearsonEducation,200l.
3. Bary le, Memuschmidt, Digital Communication, Kluwer Publication, 2004.

4. g.p.Lathi 
-Modem 

Digital and Analog Communication Systemsll Oxford University Press, I998.
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EE6503 POWER ELECTRONICS I,1' P C
J OO J

OBJECTIVES:
. To get an overvierv ofdiflbrent types ofpor,r,er semiconduclor devices and tlieirsu,itchingcharacterislics.

o To understand the operation. characteristics and pertiinnance parameters ofcontrolledrectifiers

. To sludy the operation, switching techniques and basics topologies of DC-DC s\.vitclrinSregulators.

o To learn the diffbrent modulalion techniques ofpulse width modulated inverters and tounderstand harmonic
reduclion nrelhods.

o To study the operation ofAC voltage controller and various configurations.

TINIT I POWERSEMI-CONDT]CTOR DEVICES 9

Study of switching devices. Diode. SCR,TRIAC. GTO" BJT, MOSFET, IGBT-Static and Dynamiccharacteristics - Triggering and

commutation circuit for SCR- Design of Driver and snubber circuit.

UNIT II PHASE-CONTROLLEDCONVBRTERS
2- pulse,3 -pulse and 6-pulseconverters- performance parameters -Effect of source incluctance- GateCircuit Schemes for Phase

Control-DuaI con\ eners.

I-INIT III DCTO DC CONVERTER
Step-dorm and step-up chopper-control strategy-Forced commutated chopper-Voltage commutated.Curent commutated. Load
commutated, Switched mode regulators - Buck. boost, buck- boost converter. lntroduction to Resonant Converlers.

TINIT IV INVERTERS 9

Single phase and three phase voltage source inverters(bothl200modeandlS0omode)-Voltage& harmonic control--PW M techniques:
Sinusoidal PW M. modified sinusoidal PW M - multiple PWM - Introduction to spacs vector modulation -Current source inverter.

IINIT V AC TO AC COn-VERTERS 9

Single phase and Three phase AC voltage controllers-Control strategy- Porver Factor Control - Multistage sequence control -single
phase and three phase cyclo converters -introduotion to Matrix converters.

TOTAL:45 PERIODS

OT]TCONIES:

o Ability to undersland and analyse, linear and digital electronic circuits.

TEXT BOOKS:
L MH.Rashi4 -Power Electronics: Circuis, Devices and Applications', Pearson Education, PHI Third Edition, New Delhi, 2004.

2. P.S.Bimbra 
-Poll'er 

Etectronics[ Khanna Pubiishers, third Edition, 2003.

3. L. Umanand, 
-PowerElectronics 

Essentials andApplicationsll, Wiley,2010.

REFERENCES:

1. Joseph Vithayathrl.' Power Electronics. Principles and Applications'. McCrar,r Hill Series. 6'l'

Reprint. 20 I 3.

2. ashfaq Ahmed Power Electronics for Technology Pearson Education, Indian reprint, 2003.

3. enit;p T. Krein, 
-Elements 

of Power Electronicsll Oxford University Press, 2004 Edition.

4. Nea N4ohan. Tore. M Undel and, W illiam. P. Robbins, Power Electronics: Converters, Applications and Design', John Wiley and

sons, third edition,2003.

5. Daniel.W.Hart,-PowerElectronicsll, lndianEdition, Mc GrawHill,3'dPrint,2013.

6. frl.O Singh and K.B. Khanchandani, 
-Power 

Electronics,ll Mc Graw Hill lndia, 2013.

He lF$,t-
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EE66OJ POWER SYSTEM OPERATION AND CON]'ROL L't P (l

300J
OI}.IECTIVES:
. To have an overvierv ofpower system operation and control.
. 'fo model power-frequency dynamics and to design power-fiequency controller.
. To rnodel reactive power-voltage interaction and the control actions to be implemented forrnaintaining the voltage

profile against varying s1 srem load.

' To study the economic operation ofpower system.
. To teach about SCADA and its application for real time operation and control ofporver systems.

UNIT I INTRODTICTION 9

An overvierv of porver system operation and control - system load variation - load characteristics - load curves and load-duration curve

- load lactor - diversity factor - Impofiance ofload forecasting and quadratic and exponential curve fitting techniques of forecasting -
plant level and system level controls .

TINIT II REALPOWER-FREQUENCYCONTROI- 9

Basics ofspeed goveming mechanism and modeling - speed-load oharacteristics - load sharing betrveen trvo synchronous machines in
parallel - control area concept - LFC control ofa single-area system - static and dl,namic analysis ofuncontrolled and controlled cases -

two-area system - modeling - static analysis of uncontrolled case - tie line rvith llequency bias control - state variable model -
integration ofeconomic dispatch control rvith LFC.

TJNII' III REACTIVE POWER_VOLTAGE CONTROL 9

Generation and absorption of reactive power - basics of reactive power control - excitation systems -rnodeling - static and dynamic
anal),sis - stability compensation - methods of voltage control: tap- changing transformer, SVC (TCR + TSC) and STATCOM -
secondary vol tage control.

IINIT IV UNIT CONIN{ITN{ENT AND ECONONIIC DISP;\TCH 9

Formulation of economic dispalch problem - I/O cosl chalacterization - incremcntai cost culve - co- ot'dination equations without
and with loss (No derivation of loss coefficients) - solution by direct rnethod and ),-iteration method - statement of ulit commitment
problem - priorityJist method - forward dynamic programming.

UNIT V CONIPUTER CONTROLOF POWER SYS'TEN,IS 9

Need for computer control of powcr systems - concept of energy control centre - ttnctions - systemmonitoring - data aoquisition and
control - system hardu,are configuration - SCADA and EMS functions - network topology - state estimation - WLSE -

Contingency Anall'sis - state transition diagram showing various state transitions and control strategies.

TOTAL :45 PERIODS

OI'TCOMES:

. Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 . Olle.lElgerd, Electric Energy Systems theory - An introduction', Tata McCrraw Hill Education Pvt. Ltd., New Delhi, 34th reprint,
2010.

2. Allen. J. Wood and Bruce F. Wollenberg, f ower Generation, Operation and Control', John W iley & Sons, Inc., 2003.

3, Abhijit Chakabarti, Sunita Halder, Power System Anatysis Operation and Control', PHI learning Pw. Ltd., New Delhi, Third
Edition, 201 0.

REFERENCES:

1. NagrathIJ.andKothariD.P., I\4odemPorverSystemAnalysis',TataMcGraw-Hill,FourthEdition,2011.
2. Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pl,t. Ltd., Nerv Delhi, lOth reprint, 2010

3. Hadi Saadat, fower System Analysis', Tata l\4cGraw Hill Education P\,1. Ltd., New Delhi. 2lst reprint, 2010.

4. N.V.Ramana, -Power 
System Operation and Control,il Pearson, 201 1.

5. C.A.Gross. 
-Po'w,er 

System Analysis.ll Wiley India. 201 1.
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FtE680l E,LECTRIC ENERGY GENERATION, TITILIZATION AND CONSERVATION t_'t' P (l
3003

d
PRINCIPAT-

rdhaya Engtneeling Ccii*g;i lsr f,'+ilrr,
tainarpalaym Road, 0 r-i i i{ ii i: t ;li i- :: T. il'; ;,:

hallakurichi Taiuk. Viiiuiiiii a;i1 i:riiiGI

OtsJICTI\ ES:

' To anal.vze the various conoepts behind renewable euergy resources.

. To introduce the energl, saving ooncept by different r.vays of illumination.

' To understand the dillerent rnsthods ofelectric heating and eleotric welding.

' l'o introduce knowledge on Solar Radiation and Solar Energy Collectors

. To introduce concepts of Wind Energy and its utilization

I]NIT I ELECTRIC DRIVES AND TRACTION 9

Fundamentals ofelectric drive - choice ofan electric motor - application ofmotors for particular services - traotion motors - characteristic

leatures of traction motor - systems of railway electrification - electric braking - train movement and energl, consumption - lraction lnotor

control - track equipment and collection gcar.

T]NIT II ILLT]NTINATION 9

Introduction - definition and meaning of lerms used in illumination engineering - classification o1'light sources - incandescent lamps.

sodium vapour lamps, mercury vapour lamps, fluorescent lamps - design of illumination systems - indoor lighting schemes - factory
lighting halls - outdoor lighting schemes - flood lighting - street lighting - energy saving lamps. LED.

TINIT III HEATING AND WELDING 9

Introduction - advantages of electric heating - modes of heat transfer - methods of electric heating - resistance heating - arc fumaces -

induction heating - dielectric heating - electric'rvelding - t)*pes - resistance rvelding - arc welding - power supply for arc rvelding -

radiation uelding.

T]NIT IV SOLAR RADIATION AND SOLAR ENERGY COI,LECTORS 9

Introduction - solar constant - solar radiation at the Earth's surface - solar radiation gcomeff) - eslrmation of average solar radiation
- physical principles ofthe conversion ofsolar radiation into heat

- flat-plate collectors - transmissivity of cover system - energy balance equation and collector efficiency - concentrating collector -
advantages and disadvantages of concentrating collectors - performance analysis of a cylindrical - parabolic concentrating collector -
Feedin Invertors.

TINIT V WIND ENERGY 9

Introduction - basic principles of wind energy conversion - site selection considerations - basic components of a WECS (Wind Energy

Conversion System) - Classification of WECS - types of wind Turbines - analysis of aerodynamic forces acting on the blade -
performances ofrvind.

TOTAL :45 PERIODS

OTITCOMES:

o Ability to understand and analyze power system operation, stability, control and protection.

. Ability to handle the engineering aspects ofelectrical energy generation and utilization.

TEXT BOOKS:

1. N.V. Suryanarayana, -Utilisation 
of Electric Poweril, Wiley Eastern Limited. New Agelnternational

Limited,l993.
2. J.B.Gupta, 

-Utilisation 
Electric power and Electric Tractionll, S.K.Kataria and Sons, 2000.

3. G.O.Rai, 
-Non-Conventional 

Energy Sourcesll. KhannaPublications Ltd., Nerv Delhi, 1997.

REFERENCES:

1 . R.f.najput, Utilisation of Electric Power, Laxmi publications Private Limited.,200'1 .

2. H.Partab, Art and Science of Utilisation of Eleotrical Energyll. Dhanpat Rai and Co., NewDelhi, 2004.

3. C.L.Wadh*a, -Generation, Distribution and Utilisation of Electrical Energyil, Nerv Agelntemational Pvt.Ltd.,

2001.

4. S. Sivanagaraju, M. Balasubba Reddy, D. Srilalha,' Generation and Utilization of ElectricalEnergy', Pearson Education,

2010.

5. Donals L. Steeby,' Alternalive Energy Sources and Systems', Cengage Learr'ing, 2012.
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ABST'ITAC]T-

A Ilc\Yly ltrttlillutl iln,clficicrrt prrrnping systsnr porvucd fiom

pltotovrtllltic pirttcls. cotttpt'isirrg;r lltrsh*prrll copvcrtcy ls rvcll ;rs 1p intluctir.lrr

t'tttttor. is prcsr-:ttlcil. Full vrluaticur o{'tlrc cpergy prqccssing cyclc 6as acccptablc

tltc lonnulatiort of a situatc of propose pr.inciplcs and thc optirnization o[ a

scnsor lcss inductitrtt nrotor drir.,c system. Thc technologics that are describerl

includc: Phtttovoltaic pancl, conveftcr circuits that process energy from one DC

level to another DC level, converters that produce variable frequency from DC

sources. principle of using invefier that converts DC into AC, induction motor.

I-lence, a pumpin-q system based on an induction rnotor can be an interactive

proposal rvhere reliability and rnaintenance-fi'ee operation rvith less cost are

important. The induction motor are AC motors and hence from converter, an

inverter system is also required to obtain an AC voltage. The resulting

presentation improvement is established experimentally. The project also

covers control of power converters rvith focus on pulse width modulation

control techniques. These techniques vary in many aspects as: sirnplicity.

convergence speed, digital or analogical execution, sensors necessary, cost,

range of efficiency, and in other aspects.
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EE60l0 HIGH VOLTAGE DIRECT CTIRRENT TRANSMISSION LTP(]
t00 3

OBJECTIVES:

' To understand the concept, planning of DC power transmission and comparison with ACPower transmission.

' To analyze IIVDC conveners.

' To studl about the HVDC syslem control.

' To analyze harmouics and design offilters.

' To model aud analysis the DC system under study state.

TINII'I INTRODTICTION 9
DC Porvcr tralsmission technology - Comparison of AC and DC tlansmission - Applicatiolt of DC transmission - Desoliption of
DC transmission system - Planning for HVDC transmissiou - Modcrntrends in HVDC technolog)-- DC breakers - Operating
problenrs - HVDC transmission based on VSC -'Iypes and applications of M'IDC systems.

TTNIT II ANALYSIS OF HVDC CONVERTERS 9
[.ine commutated converter - Analysis of Graetz circuit with and rvithout overlap - Pulse number - Choice of convefter
configuration - Convefter bridge characteristics - Analysis of a 72 pulse converters - Analysis of VSC topologies and firing
schemes.

TINIT III CONVERTER AND HVDC SYSTEN1I CONTROL 9
Principles of DC link control - Converter control characterislics - System control hierarchl, - Firing angle control - Current and
extinction angle control - Starting and stopping ofDC link - Porver control - Higher level controllers - Control ofVSC based
HVDC link.

UNIT IV REACTIVE POWERAND HARMONICS CONTROL 9
Reactive power requirements in steady state - Sources of reactive power - SVC and STATCOM - Ceneration of harmonics -
Design of AC and DC filters - Active filters.

T]NIT V POWER FLOWANALYSIS IN AC/DC SYSTENIS
Per unit system for DC quantities - DC system model - Inclusion of constraints - Power flow analysis

- case study.

TOTAL:45 PERIODS
OI]TCOMES:

r Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 . Padiyar, K. R., 
-HVDC 

power transmission systemli, New Age International (P) Ltd., New Delhi,Second Edition, 2010.

2. Edward Wilson Kimbark, -Direct Current Transrnissionll, Vol. l, Wiley interscience, New York,London, Sydney, 1971.

3. Rakosh Das Begamudre, 
-Ex1ra 

High Voltage AC Transmission Engineeringll, New Age

lntemational (P) Ltd.. New Delhi. 1990.

REFERENCES:

1 . Kundur P., 
-Pou,er 

System Stability and Controlll, McGraw-Hill, 1993.

2. Colin Adamson and Hingorani N G, -High Voltage Direct Current Power Transmissionll, Garrawaylimited, London, 1960.

3. Arrillaga, J., 
-High 

Voltage Direct Current Transmissionll. Peter Pregrinus, London, 1983.

4. S. Kamakshaiah, V. Kamaraju, -H\DC Transmbsion', Tata I\4cGraw Hill Education Private Limited, 2011.
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EE64O1 ELECTRICAI,I\TACHINES -I I, T P C
3104

OBJECTIVES:

r To introducetechniques ofmagnetic-circuit analysis andintroducemagnetic materials

r To farniliarize the constructional details, the principle of operation. prediction of performance. the nrethods of testing the

lranslorrners and three pltase translormer connections.

o To study the rvorking principles of electrical machines using the concepts of electron.rechauical energy conversion principles and

derive expressions for generated voltage and torque developed in all Electrical Machines.

. To study the working principies ofDC machines as Generator types, detennination oftheir no- load/load characteristics, starting and

rnelhods of spced conlrol of motors.

r To estimate the various losses taking place in D.C. Motor aod to study the different testing methods to arrive at their perfotmance.

IINIT I NIAGNETIC CIRCUITS AND N,IAGNETIC N,IATERIALS 9

Magnetic circuits -Larvs goveming magnetic circuits - Flux linkage, Inductanoc and energy - Statically and Dlnamicallf induccd EMF
- Torque - Properties of magnetic malerials, Hysterisis and Eddy Current losses - AC excitation. introduction to perinanent

magnets-Transformer as a magnetically coupled circuit.

T]NIT II TRANSFORMERS 9

Construction-principleofoperation-equivalentcircuitparameters-phasordiagrams, losses-testing-efliciencyandvoltage
regulation-all day efficiency-sumpner's test. per unit representation *inrush current - three phase transfomers-connections * Scoft
Connection - Phasing of transformer-parallel operation of three phase lransformers-auto transformer - tap changing transformers-
tertiarywinding.

UNIT III ELECTROMECIIANICAL ENERGY CONVERSION AND CONCEPTS IN
ROTATING MACHINES 9

Energy in magnetic system - Field energv and coenergy-fbrce and torque equations - singly and multiply excited magnetic field
systems-mmf of distributed windings - Winding inductances-, magnetic fields in rotating machines - rotating mmI'waves - magnetic

saturation and leakage fluxes.

TINIT IY DC GENERATORS 9

Construction and components of DC Machine - Principle of operation - Lap and w,ave rvindings-EMF equalions- circuit model -
armature reaction -methods of excitation-commutation and interpoles - compensating rvinding --tharacteristics of DC generators.

TINIT V DC MOTORS 9

Principle and opcrations - types of DC Motors - Speed Torque Characteristics of DC Motors-starting and speed control of DC motors -
Plugging, dynamic and regenerative braking- testing and efficiency

- Retardation tesl- Slvinburne's test and Hopkinson's test - Permanent magnet dc motors(PMDC)-DC Motor applications.

OUTCOMES: 
TOTAL {L:45+T:I5):60 PERIODS

r Ability to model and analyze electrical appararus and their applicarion to power sysrem

TEXT BOOKS:

1. Nagrath I. J and Kothari D. P. Electric Machines', Fourth Edition, Tata llcGraw Hill PublishingCompanyLtal,2010.

2. M.N.Bandyopadhyay, Electrical Machines Theory and Practice, PHI Leaming PVT LTD., NewDelhi. 2009.

3. Fitzgerald. AE., Charles Kingsely Jr, Stephen D.Umans, Electric Machinery', Sixth editioq TataMcGrawHillBooks Company,

2003.

RF],FERENCES:

1. P. C. Sen., Principles of Electrical lr4achines and Power Electronics', John Wiley & Sons, 1997.

2. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw-Hill College;Intemational Edition. January 1995

3. Deshpande M. V., 
-Electrical 

Machinesli PHI Leaming P\,1. Ltd., Nen' Delhi, 201 l.
4. P.S. Bimbhra Electrical \zhchinery', Khanna Publishers,2003.

5. S.Sanna & K.Pathak 
-Electric 

Machinesll" Cengage Learning tndia (P) Ltd., Delhi" 201 1.
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8E6501 ELECTRICAL MACHINES - II I-TPC]

3 104

OBJECTIVES:

r To impart knowledge on Construction and perforrnance of salient and non - salient f,pesynchronous generators.
. To impart knowledge on Principle of operation and performance ofsynchronous motor.

. Io impart knowledge on Construction, principle ol'operation and perfbrmance of inductionmachines.

r To impart knowledge on Starting and speed control ofthree-phase induction motors,

r l'o impart knowledge on Construction, principle of operation and performance of single phaseinduction motors and special
machines.

UNII' I SYNCIIRONOUS CENERATOR 9

Constructional details - Types of rotors -r.vinding factors- emf equation - Slnchronous reactance -Armature reaction - Phasor
diagrams of non salient pole synchronous generator connected to infinite bus--Synchronizing and parallel operation -
Sl,nchronizing torque -Change of excitation and

mechanical input- Voltage regulation - EMF. MMF" ZPF and A.S.A methods - steady state powcr- angle characteristics- Tr,r,o

reaction theorv -slip test -short circuit transients - Capability Curves

TINII' II SYNCHRONOTIS N{OTOR 9
Principle ol'operation - Torque equation * Operation on infinile bus bars - V and lnvefied V curves -Power input and porver
devekrped equations - Starting methods - Current loci for constant power input" constant excitation and constant porver developed-
I Iunting - natural frequency of osciIlations -damper ,"vindings- synchronous condenser.

trNIT III THREE PHASB Ih*DUCTION N{OTOR 9
Constructior.ral details - T1'pes of rotors - Principle of operation - Slip -cogging and crarvling- Equivalent circuit - Torque-
Slip chalacteristics - Condition for nraximum torque - Losses and efficiency - I-oad tcst - No load and blockcd rotor tests -
Circle diagram - Separation of losses-Double cage induclion motors -lnduction generalors *Synchronous induction motor.

T]NIT IV STARTING AND SPIi,ED CONTROL OF THREE PHASE INDT-ICTION
NIOTOR 9

Need for starting -Types of starters -DOL, Rotor resistance, Autolransfbrmer and Star-delta starters

- Speed control - Voltage control, Frequency control and pole changing - Cascaded connection-V/fcontrol - Slip porver recovery
scheme-Braking ofthree phase induction motor: Plugging. dynamic braking and regenerative braking.

UNIT \/ SINGLE PHASE INDT]CTION N,IOTORS AND SPECIAL MACHINES 9

Constructional details ofsingle phase induction motor - Double field revolving theory and operation - Equivalent circuit - No load and
blocked rotor test * Performance analysis - Starting methods of single-phase induction motors - Capacitor-start capacitor run
Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion motor - Hysteresis motor - AC series motor- Sen o
motors- Stepper motors - introduction to magnetic levitation systems.

TOTAL (L:45+T:15): 60 PERIODS
OUTCONIES:
r Ability to model and analyze electrical apparatus and their application 1tl power system

TEXT BOOKS:

1 . AE. Fitzgerald, Charles Kingsley, Stephen. D.Umans, Electric Machinery', Tata Mc Graw Hill publishing
Company Ltd, 2003.

2. D.P. Kothari and IJ. Nagrath, Electric Machines', Tata Mccra\\,Hill Publishing Company Ltd"2002.
3. p.S. nnlmbtrra, -Electrical tr4achinery', Khanna Publishers, 2003.

REFERENCES:

1 . M.N.Bandyopadhyay, Electrical Machines Theory and Practice. PHI Leaming PVT LTD.,New Delhi, 2009.

2. Charless A. Gross, 
-Electric,Machines, -CRC 

Press,2010.

3. K. Murugesh Kumar, -Electric lr.&chines', Vikas Publishing House P\4. Lt4 2002.

4. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw -Hill Coliege;lnternational ed Edition,
.lanuary 1995.

5. Alexander S. Langsdor{,Theory of Alternating-Current Machinerv, Tata Mccraw HillPublications, 2001.' '',t-. r'
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ATUL 3GTil.II *LTTTRIC CO'#TPAhIY
NO. 6/367, ARAKULAR CROSS ROAD, MUMMUDI,

THAI-AIVASAL, ATrUR (SALEM) - 636 112' TAMIL NADU

Tel'.04282 -231232 Mobile : 99432 59018 Email : aruljothiec@gmait'com

p'l,EC{trc/ MRK/2017 DT: 15.12,?017

INTERNSHIP TRAINING CERTIFICATE

This is to certifi/ that MIss,P.PRADEEPA ,lllrd year, B.E(E.E.E),

student of IDHAYA ENGINEERING COTLEGE fOR WOMEN, undergone the

internship training in our company,during the period from A2.t2.2O1.7 to
L6.!2.20L7.

During the period of training, She learnt different types af

transformers, assembling of transformer, winding of transformers, transformer

testing, oil testing, and oil filter also.

During the period of training in our cornpany, her conduct and

character is very good.

o
t

i
*

Fer ARUL JOTHI ELECTRIC PA}IY

b

Sr.R.S
Yt1,M.E.,Ph.D.,M.B.A.,M.l$TE"F.lt;'

PRIN CIPAL

IDHAYA ENG*. COL LTGE FOR U!/OMEN

cHl$$&$ALE{V',!"606 ea 1. KALLAKURICHI DT.

l.;ianufacturrng of Power and Distribution Transformers 16 Kt/A upto 2000 KVA/ 11 KV l22KV

SANJEEV
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-

ATUL JOT+{I ilLilCTRI C CO$}JT$Hi;#,,"
NO. 6/367, ARAKULAR CROSS

THALAIVASAL, ATrUR (SALEM) _

Tel ' O4282 - 231232 Mobile : 99432 59018

TIN:33843262T58

ROAD, MUMMUDI,
636 112. TAMILNADU
Email : aruljothiec@gmail. com

I"JEC/trclMRK/2017
DT:16.12.?Otl

I-NJEB

This is to certify that ilriss,s.ANJu ,Hrrd year, B.E(E.E.E), student ofIDHAYA ENGTNEERTNG cotLEGE FoR woMEN, undergone the internshiptraining in our company,during the period from 02.12.201r to Ll.!Z.?orr.
During the period of training, she rearnt different types oftransformers, assembling of transformer, winding of transformers, transformertesting, oil testing, and oil filter also.

During the period of training in our company, her conduct andcharacter is very good.

CI

t

fo rARUL JOIHITLECTNIC

F
a
at

.,

[2-

,Dr. R,G{JR{J&&AIt$I,tu.r,,Ph.D.,M.8.A.,M.l$TE.,F,lL;,
PRINCIPAL

INfiAYA EfiGG. COLLEGE FOR WOMEN
CHTNI'}A$ALEM.6O6 ?OT . KALLAKURISI.I I ilT,

ilrlanufacturing of power a nd Distribution l-ransforme rs 16 KVA upto 2000 KVA / 11 KV t 22 !<V

SANJEEV
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TIN:338432BZZSB
CST No. : 104128O

-

ATUL JOTI.II 
=LEC?RIC 

CG$IAPANY
NO. 61367,ARAKULAR CROSS ROAD, MUMMUDI,

THALATVASAL, ATTUR (SALEM) - 636 112. TAMTL NADU
Tel a4282 - 231232 Mobile : 99432 59018 Emait : aruljothiec@gmait.com

p.lEC|trcl MRK/2017 DT: 15.12.2017

This is to certify that Miss,N.suDHA,lllrd year, 8,E{E.E.E}, student
of IDHAYA ENGINEERING COTLEGE FOR WOMEN, undergone the internship
training in our company,during the period from oz.tz.zgtT to 16.1r.2017.

During the period of training, she learnt different types of
transformers, assembling of transformer, winding of transformers, transformer
testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and
character is very good.

FOI ARUL JOTHI EL€0TRIc cOMPAiIY

o

w*{
Dr. R.GURUMANIru.e.,ph.E.,M.B.A.,M.rsTE.,F.rL,

PRINCIPAL
IDI"IAYA EFIGG. COLLEGE FOR WO[!4E}.I

CHINNASALEM-AS6 201. KAI.LAKURICHI DT.

{l-

t

I

?2
*

,Llanufacturing of power and Distribution Trransformers -lfj KVA upto 2000 KVA / 11 KV t ZZ KV

,
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TIN:33843262758
CSTNo.: 1041280

5

ATUL .'OTI.NI TLTCTRilC TG'IflPANY
NO. 6/367, ARAKULAR CROSS ROAD, MUMMUDI'

THALAIVASAL, ATTUR (SALEM) - 636 112' TAMIL NADU

Tet . 04282 - 231232 Mobile .99432 59018 Email : aruljothiec@gmail'com

NEC|trcl MRK/2017 DT: 16.12.2Ot7

r NTERNSHI P TRAIN I NG e.ERTIFICATE

This is to certify that Miss,R.RASlKA ,lllrd year, S.E(E.E.E), student

of tDHAyA ENGTNEERING COTLEGE FOR WOMEN, undergone the internship

training in our company,during the period from AZ.L2.2AL7 $ t6.12.2AL7.

During the period of training, She learnt different types of

transformers, assembling of transformer, winding of transformers, transformer

testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and

character is very good.

forABUL JOlllt ELECTRIC c011?

I LL.-

$r"R"GUR$B.IAH Irrut,t. ,Ph,D.,I$1. B,A.,M'I ST E.,F.rL,

FRI Nel PAL

ipH AYA gNGG" CQ LLEGE r*ft ulrc&lEt{

cr-{iNNASALEM-606 ?O {. KALL&KU RICH1 U?.

'o

t

T

7,
I

iltanufactunng of Power arrrJ L-iictribution Transformers 16 Kt/A upto 2A0D K'lA / 1 1 KV I ?2 KV

[6{rt
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TIN:3384326275a
CST No. : 1041280

-

AIUL JOTHil EL=CTNIC COJ\flPANY
NO. 6/367, ARAKULAR CROSS ROAD, MUMMUDI,

THALAIVASAL, ATTUR (SALEM) - 636 112. TAMIL NADU

Ttlt-. a4282 -231232 Mobile : 99432 59018 Email . aruljothiec@gmail.com

pdEC|trCl MRr(/2017 DT: 15.12.24t7

This is to certify that Miss,S.DEEPlKA,lllrd year, B.E(E.E.El, student
of IDHAYA EI{GlttlEERlNG COIIEGE FOR WOMEN, undergone the internship
training in our company,during the period from a2,t2.2al,7 $ l6.tz.zoL7.

During the period of training, She learnt different types of
transformers, assembling of transformer, winding of transforrners, transformer
testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and
character is very good.

c

foTAftUL JOTHIELECIRIC ?

1->-'

o r.n.cunffi M F:'119"M'B'A"M'IsTE"F 
lE i

FRINCIPAL
IDHAYA ENGG. COI-UEET FOR I{USMEN

c[tNn osotru-606 20,t' KAI-LAKuRlcHl t]T'

Llanufacturing ,:f Power and Distribution Transformers 16 Kr,/A upto 20C0 KVA / 1 1 KV I ?Z KV

I NTERNSHIP TRAINING CERTIFICATE
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TIN: 33843262758
CST No. : 1041280

-

ATUL 3OTHil Et={"ilRilC {OAf,PANY
NO 6/367, ARAKULAR CROSS ROAD, MUMMUDI,

THALAIVASAL, ATTUR (SALEM) - 636 112. TAMIL NADU

fel'. O4282 -231232 Mobile '.99432 59018 Email : aruljothiec@gmail.com

pJ,EC(trcl MRK/2017 DT: 16.12.24t7

I NTERNSHI P TRAINI NG CERTIFICATE

This is to certify that Miss,V.KOWSAIYA ,lllrd year, 3.E{E.E.E),

student of IDHAYA ENGINEERING COLTEGE FOR WOMEN, undergone the

internship training in our company,during the period from A2.L2.7OL7 to

L6.L2.24fi.

During the period of training, She learnt different types of

transformers, assembling of transformer, winding of transformers, transformer

testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and

character is very good.

FoTARUL JOTHI ELECTRIC C0 PAIIYt
4rc

Sr" illAHi ,M.E.,Ph.0.,M.B.A"M'|STE',F 
lh'

PRIF*CIPAt

ISHAYA E?{SG. EOLLESE FOR V{GiIIEN

Ch{lNNASA LE{u1-606 2S1' K',{L I.AKURICHI tsT.

prietor tta \1

?-
*,

t

Manufacturrnq of Power and Distribution Transformers 16 KVA upto 2000 KVA / 11 KV I 22'&V
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CST No. 1041280

affi

NO. 6/367, ARAKULAR CROSS ROAD, MUMMUDI,
THALAIVASAL, ATTUR (SALEM) - 636 112. TAMIL NADU

Tel' 04282 - 231232 Mobile :99432 59018 Email : aruljothiec@gmail.com

A'IEC(trCl MRK/2017 DT:16.12.?:Afi

I NTERNSH I P TRAI N ING CERTI FICATE

During the period of training, She learnt different types of

transformers, assembling of transformer, winding of transformers, transformer

testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and

character is very good.

o'1
lalrz

t

For AftUL J0TH}

I

ELECTftIC C NY

lrt

Dr.R.GURl]nfieryt
M.E.,Ph.D.,M.B-A"MJ$[E',F'l&r'

NC IPAL
sR srosflEN

SHTNNASAL
rultAY'A ENGG" CO

E$fi-s0$ 3sr. KA!-LA KURIEHI D?TLEGE F

Manufacturing of Power and Distribution Transformers 16 KVA upto 2000 KVA / 11 KV I 22 KV

&:W&-ffitu #*WW** ffitffi#Yffi*ffi X*ffiffi&ruY

This is to certify that Miss,V.SATHYA,lllrd year, B.E(E.E.E), student

of TDHAYA ENGINEERING COLLEGE FOR WOMEN, undergone the internship

training in our company,during the period from O2.L2.2A17 b L6.L2.20t7.

SANJEEV
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TIN:33843262758
CST No. : 1041280

-

ATUL SOTI-II ELT{TRI{ COflUIPANY
NO. 6/367, ARAKULAR CROSS ROAD, MUMMUDI,

THALAIVASAL, ATrUR (SALEM) - 636 1 1 2. TAMIL NADU
Tel . 04282 - 231232 Mobile : 99432 5q018 Email : aruljothiec@gmail.com

DT: 15.12.29t7

INTERNSHIP TRAINING CERTIFICATE

This is to certify that Miss,c.NlrHtyA,lllrd year, B.E(E.E.E), student
of IDHAY.A ENGINEERING COIIEGE FO* WOMEN, undergone the internship
training in our company,during the period from 02.12.2011ta L6.t?..zatz.

During the period of training, She learnt different types of
transformers, assembling of transformer, winding of transformers, transformer
testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and
character is very good.

for ARUL JOTHI ELECTRIC COMPIIII'

1,"W,#r,-

u r.*.ou@' qtr'q "ut'e'r"td 
tsT E"Ft&*

Jil$larl'"-,"ri$fjiiismlt:$'
lvlanrrfacturing of Power and Distribution Transforrners 16 KVA upto 2000 KVA / 11 KV I ?Z KV

p'J'rclficl MRK/2017
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TIN: 33843262758
CST No. : 1041280

IIII

ATUL SOTHI TLilCTTI{ CO{UTPANY
NO 6/367, ARAKULAR CROSS ROAD, MUMMUDI,

THALAIVASAL, ATTUR (SALEM) - 636 1 1 2. TAMIL NADU

Tet . 04282 - 231232 Mobile : 99432 59018 Email : aruljothiec@gmail.com

AJEC/lrC/MRK/2017 DT: 16.12.2Ot7

TNTEB trs$l P I &UMN c q EflIJ FJCAIE

During the period of training in our company, her conduct and

character is very good.

tor ARUL JOTHI ELECTRIC COMPANY

+,"ffi,-

Dr.R'

1B H*"YA
ru.{ 1NNtr.S

I'Jan ufacturing of Power and Distribution Transformers 16 KVA upto 2000 KVA / 11 KV t 22 KV

This is to certify that Miss,G.MONlNA,lllrd year, B.E(E.E.E), student
of IDHAYA ENGII{EERING COLTEGE FOR WOMEN, undergone the internship

training in our company,during the period from A2.t2.2At7 $ 1^6.L2.?:AL7.

During the period of training, She learnt different types of
transformers, assembling of transformer, winding of transformers, transformer
testing, oil testing, and oil filter also.

rsR gT.

?0{.
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TIN: 33843262758
CST No. : 1041280

-

ARUL JOTHI ELECTRI{ f,O$HPAil{Y
NO. 61367, ARAKULAR CROSS ROAD, MUMMUDI,

THALAIVASAL,ATTUR (SALEM) - 636 112. TAMTL NADU
Tel : 04282 - 231232 Mobile . %)432 59018 Email : aruljothiec@gmail.com

!..:

a.

i'

A-,ECItTCIMRK/2017 DT: 15.12.29w

r NT! R NSH r P TBAI NtNG-eEItI [EflE

This is to certify that Miss,?.tAMyA,lllrd year, 8.E{E.E.E}, student
of IDHAYA ENGINEERING COTLEGE FOR WOMEN, undergone the internship
training in our company,during the period from az.Lz.zaLl $ t6.tzJ$t7.

During the period of training, She learnt different types of
transformers, assembling of transformer, winding of transformers, transformer
testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and
character is very good.

FoTARUL JOTHI ELECTRIC COMPANY

\,.#,,-

.E.,Ph.0.'!i'B'A"t{'tst 
g"F lb'

Ur"lt PRlttcip& f0R 1*1xp?*r$
CT.

t

$

eENGS. CGLLEG
t,KALL&K

RlG*lr1'

CHlN$A$&tEt$'ss6 2&l* H&Y

l,,tranufactul:ng r:f Power and Distribution Transforrners .16 KVA upto 2000 KVA i 1 1 KV I ?z Kv
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8E6102 TRANSN{ISSION AND DISTRIBTITION I,T' P C

3003

OBJECTIVES:

r To develop expressions fbr the computation of transmission line parameters..

' To obtain the equivalent circuits for the transmission lines based on distance and operating
r voltage lor determining voltage regulation and efficiency. Also to improve the voltage profile of thetransmission system.
o To analyses the voltage distribution in insulator strings and cables and methods to improve thesame.
r Tn understand the operation ofthe difl'erent distribution schemes.

T]NIT I STRUCTTIRE oF PowER SYSTEN1I g

Structure of electric po\\'er system: generalion. transnrission and distribution; Types of AC and DC distributors - distributed and
concenlraled loads - interconnection - EHVAC and HVDC transmission -lntroduction to FACTS.

UNIT II TRANSN{ISSION LINE PARANIETERS 9
Parameters ofsinglc and three phase transmission lines u'ith single and double circuits - Resistance, inductance and capacitance ofsolid.
stranded and bundled conductors, Symmetrical and unsvmmelrical spacing and transposition - application of self and mutual GMD; skin
and proximity effects - interlerence with neighboring communication oircuits - 'l'ypical conligurations, conductor types and electrical
parameters o1'EHV lines, corona discharges.

T-INIT III NIODEI,LING AND PERT'ORNIANCE OFTRANSN,IISSION I,INES g
Classification oflines - short line. medium line and long line - equivalent circuits. phasor diagram, attenuation constant. phase constant.
surge impedance: transniission efficiencl' and voltage regulation. real and reactiv; po*,cr flow,in lines, po,wer - circle iiagrams, surge
impedance loading. methods olvoltage control, Ferranti effect.

T]NIT IV INSIII,ATORS AND CABLES 9
Insulators - Types, voltage distribution in insulator string, improvement of string efficiency, testing of insulators. Undergrould cables -
Types ofcables, Capacitance ofSingle-core cable, Grading olcables, Porver factor and heating oicables, Capacitance of3- core belted
cable, D.C cables.

UNIT V I\IECIIANICAL DESIGN OF LINES AND GROUNDING g
Mechanical design oftransmission line - sag and tension calculations for different r.veather conditions, Touer spofting, Types oflo,r,ers,
Substalion Layout (AlS, GIS). Methods of grounding.

TOTAL :45 PERIODS
OTTTCOMF],S:

' Ability to understand and analyze power system operation, stability. control and protection.

TEXT BOOKS:

1. D.P.Kothari, [.1. Nagarath, Jower System Engineering', Tata McGraw-Hill Publishing Company limited, New
Delhi, Second Edition, 2008.

2. C.L.Wadhu,a, Electrical Power Systems', New Academ ic Science Ltd, 2009.
3. S.N. Singh, Electric Power Generation, Transmission and Distribution', Prentice Hall of India pv-t. Ltd. New Delhi. Second

Edition,20ll.

REFERENCES:

B.R.Gupt4 . S.Chan4 _Power Sysrem Analysis and Design.Ne\.v Delhi, Fifth Edition, 200g.
Luces MFualken berry,Walter Coffer, -Electrical Porver Distribution and Transmission', Pear-son Education. 2007.
Hadi Saadat. lower System Analysis,' PSA Publishing; Third Edition, 2010.
J.Brian, Hardv and Colin R.Bayliss -Transmbsion and Distribution in Electrical Engineering', Neu,nes; Fourth Edjtion,
20t2.
G.Ramamurthy" 

-Handbook 
of Electrical pouer Drstribution,ll Universities press. 2013.

1.
2.
3.
4.
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TAMIL NADU GENERATION AI{D DiS CORPORATION LIMITED
Office of the Superintending Engineer,
Kallakurichi Elecy. Distn. Circle,
Kallakurichi-606 602.

Merno. No.894/Adm.l lL.2/8. nlant 'lrs. 12017 . dt. ll ' .12.2017

Sub: Inplant Training to 230KV iSS / by the Student of IDHAYA Engineering College

for women chinnasalem -606201 on 12.12.2017 to 16.12.2017 (5 Days)

Permission - Granted.

ILef: IDHAYA Engineering College for Women Chinnasalem - 606 201

* ****
(la) No. Students BE (Electrical and Electronics Engineering) Studying in IDHAYA

Engineering College for Women Chinnasalem - 606 201 are permitted to visit 230KV / SS /

Ulundurpet in Kallakurichi EDC, Kallakurichi. as mentioned in the Annexure enclosed herervith

as per the following conditions as in the (B.P). (Ch) No. 05.(Tech.Br.) d1.19.01.2010 & (ROU)

TANGEDCO Proceedings (cMD). No.01.(TECH BR) Dated : 09.11.2010.

a) The Trainees are not eligible for any TA or DA or leave Salary during the period of
Training.

b) They are should make there Own arrangements for their Boarding, lodging and

TransPort etc.

c) They are should adhere to the Department rules and regulations during the period of
Training / Project work.

d) They are informed that the TANGEDCO will not be responsible for any accident that
may be sustained during the Training period. They should furnish a declaration

before joining, for absolving the TNEB of any responsibility what so ever in case of
accident etc., during the Training period.

e) They are informed that the recoveries with cartages will be effected from them for
damage if any caused to Board's equipment due to their carelessness during their
period of training/project work as assessed by the Officers Concerned.

f) They are should maintain a diary giving full details regarding the rvork done.

g) They are informed that this training wilt not carry any assurance for future
employment in TANGEDCO.

h) They are informed that reguest for change of training location or alteration of date of
cornmencement of the training could not be entertaincd under any circumstances.

i) Each candidate shall pay Rs.500/- for In-Plant training of the fact weather in-plant
fraining is taken in group or indifidually.

a

Ph.S,,M.B.A.,M.ISTE.,F'IT;,

.'t
i.e.i.z.-;.;1trt :,,o

Dr,B. &IJRI3MAI{ tr'*t'E',

PRINCI I"}{L

ISHAYA ENSG" COLLEGT FCIR UVSMEI{

CHINNA$AIEts}I"6OS 2S1 . KALI.AKI.,RICHI DT.
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IAMIL NADU GENERATIOWBUTION CORPORATIO,I*I .

LIMITED KALLAKURICHI EI.ECTNTCITY DISTRIBUTION CIRCLE -

KALLAKURICHI

CERTITICATE

This is to Certify that Selvi. K.Sheela, III , year B:8,:.
-.'..j

(Electrical and Electronics Engineering) Student of 'M/s. IDHAIeir[,,

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM .606 zOL, hAS

completed In-Plant Training in our Organization at Kallakurichi Electricity

Distribution Circle. from $.A6.20L7 to 23.06.2A17 (5 Days).

During the training period, the above student familiarized on the
following areas.

1) General arrangements of Distribution Transformers of various
capacities.
2) General arrangement of HT 22KV Feeders'.
3) Familiarization of Distribution Transformers Layout
4) General arrangements of LL0l?.210/ Sub-station
s) pments and Protective Relays.

;

SUPERINTEN DING ENGIN EE&
KEDC / KALLAKURICHI.

1 3 ,ii:f, ti:J

"f

fr r.it.# LiRil&'5AN{,ti,l.r.,Ftr.#",tot,*.;\.,rra.lsrain&+
FR;i*lClPAL

IFHAYA HH&G. &CIttH6E TSR WSI'fEN
EHINI.IASALEiUI-606 201 . KALLAKURICHI DT.

t.l
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TAI,IIL T{ADU GENERATION AT{D DISTRIBUTION CORPORATIOII
LIMITED NALLAKU RICHI E LECTRICITY DISTRIBUTION CIRCLE

IfitL*KURICHI

This is to certify that selvi, R.Keerthana, III year 8.E,.

(Electrical and Electronics Engineering) student of M/s. IDHAYA

I|1iGINEERING COLLTGE rOR WOMTH, CHIfIIf{ASALEM .606 201, hAS

campleted In-Plant Training in our Organization at Kallakurichi Electriclff

Distributian circle. from 19.06,2017 ts 23.s6.2017 {s Days).

During the training perid, the above student familiarized on
the following areas.

1) General arrangements of Distribution Transformers of various
capacities.
2) General arrangement of HT 2ZKV Feeders'.
3) Familiarization of Distribution Transf*rmers Layout
4) General arrangements *f 110lZZ l(v Sub-station

and Pr*tedive Relays.5)
'z

.. .t a l',i i:r,": t ti .i r:t, :irrt
'i-".i .:.,,..!

,
'? ;" i,-" '
I\IGIITEER,t SUPERINTET{DIIUG E

KrDC / I(ALLAKURICHL

#;!*

Wrf
Dr. R. GtlRUIWAStrrrur.E.,ph.D.,M.a.A.,M.tSTE,F.tE.;

PRINC'PAL
IDHAYA ENGG. SOLLEGE FOR WOffiTH

CHINNASALENfi .S06 20r. KALLAKURICHI t}T,)

4;., *
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TAMIL NADU GENERATION AND DISTRIBUTION CORPOR,ATION
LIMITED KALLAKURICHI ELECTRICITY DISTRIBUTION CIRCLE

KALLAKURICHI

CERTIFICATE

This is to Certify that Selvi. S,Pachaiyammal, III year B.E,.

(Electrical and Etectronics Engineering) Student of M/s. IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM -606 zOL, hAS

completed In-Plant Training in our Organization at Kallakurichi Electricity

Distribution Circle. from L9.06.2017 to 23.06.20L7 (5 Days).

1) General arrangements of Distribution Transformers of various
capacities.
2) General arrangement of HT 22K{ Feeders'.
3) Familiarization of Distribution Transformers Layout
4) General arrangements of LL0l22 KV Sub-Station

ng equipments and Protective Relays.

l;
! I := ii \to ' -,/' I

4"

SUPERINTENDING ENGIN EE
I 3 ,llji, 2017 KEDC / KALLAKURTCHI.

,5)

ti fj: a. iS.E.,Ph.D.,M.B'A.,MJSTE"F'IL;'

F&iN CIPAL

rBHfqYA AH&(. GstteGE FOR w0lklEt*

i

*!4!r'illA$ auem"eba tu*' KALLAKT}RIS}'I I #T'

During the training period, the above student familiarized on

the following areas.
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TIN:3384326275e
CST No. : 1041280

{a

ARUL SGTHI TL=CTRIC COMPANY
NO, 6/367, ARAKULAR CROSS ROAD, MUMMUDI,

THALAIVASAL, ATTUR (SALEM) - 636 112. TAM|L NADU
Tel :04282 -231232 Mobile:99432 59018 Email : aruljothiec@gmail.com

AJEcltrc/ MRK/2017

lNrE_Rilt_sHI-pJBAtNtI[EgEff I1r.!CA]E

This is to certifo that Miss,s.Etizabeth,lllrd year, B.E(E.E.t), student
of IDHAYA ENGINEERING COLTEGE FOR WOMEH, undergone the internship
training in our company,during the period from gz.t.z.zotJ to t6.tz.z0]]l.

During the period of training, She learnt different types of
transformers, assembling of transformer, winding of transformers, transformer
testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and
character is very good.

FoTARUL J0THI ELECIRIC COITPANY

I Lltz

u,uo*ffis,Hi:";ff,i'fi
ll*:xs*x[ I"';*'arc*l 

trr

l'lanutacturing of Pouier and Distribution Transformers 16 KVA upto 2000 KVA / 11 KV I ?2 KV

DT: 1,6.12.2017
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TIN:3384326275A
CSTNo.:1041280

-

ARUL 3(}TilII ELECTTIC CO$UIPANY
NO. 6/367, ARAKULAR CROSS ROAD, MUMMUDI,
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This is to certify that MissT.SEwALAI(SHMI ,lllrd year, B.E{E.E.E},

student of IDHAYA ENGII{EERIHG COILEGE FOR WOMEN, undergone the

internship training in our company,during the period from A2.L2.2A17 to
t6.12.2417.

During the period of training, She learnt different types of
transformers, assembling of transformer, winding of transformers, transforrner

testing, oil testing, and oil filter also.

During the period of training in our company, her conduct and

character is very good.

for ARUL JOTHI ELECTRIC COil1 PAI.IY
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EE66O2 Ti]\,IBEDDED SYSTE\{S LT P C
30 03

OB.IECTIVES:
r To introduce the Building Blocks olEmbedded System

o To Educate in Various Embedded Development Strategies

r To Introduce Bus Comnrunicatiorr in processors. Input/output interfacing.

. 'fo impart knorvledge in Various processor scheduling algorithms.

o To introduce Basics ofReal time operating system and example tutorials to discuss on one real-time operating systern tool

T]NII'I INI'RODT]CTIONTO EN{BEDDED SYSI'ENIS 9

Introducticin to En-rbedded Systems -'fhe build process fbr embedded systems- Structural units inEmbedded processor , selection of
processor & memory devices- DMA - Memory management methods- Timer and Counting devices, Watchdog Timer, Real Time Clock. [n
circuit emulator. Target Hardr,vare Debugging.

T]NIT II ENIBEDDED NETWORKING 9

Embedded Networking. lntroduction. I/O Device Ports & Buses- Serial Bus cornmunication protocols - RS232 standard - RS422 -
RS485 - CAN Bus -Serial Peripheral lnterface (SPI) -Inter Integrated Circuits (l2C)-need fbrdevice drivers.

TINIT III EN{BEDDED FIRNIWARE DEVELOPN,II],NT ENVIRONNIENT 9

Embedded Product Development Lifc C-vcle- objectives- different phases of EDLC, Modelling of EDLC; issues in l-lardr,r,are-softrvare

Co-design, Data Flow Graph" state machine model, Sequcntial Program Model. concurrent Model, object oriented Model.

UNIT IV RTOS BASED EN,IBEDDED SYSTENI DESIGN 9

Introduction to basic concepts of RTOS- Task. process & threads, interrupl routines in RTOS, Multiprocessing and Multitasking.
Preemptive and non-preemptive scheduling, Task communication- shared memory, ,ressage passing-, lnter process Communication -
synchronization betrveen processes-semaphores, Mailbox. pipcs. priority inversion. priority inheritance, comparison of Real time
Operating systems: Vx Works, .iClOS-I, RT Linux.

I]NIT V ENTBEDDED SYSTENI APPT,ICATIO\. DEVELOPNTENT
Case Stud1, of Washing Machine- Autornolive Application- Smart card System Application,.

TOTAL: 45 PERIODS
OUTCOMES:

. Abilityto understand and analyse, linear and digital electronic circuits.

TEXT BOOKS:

1 . Ra.ikama, Embedded System-Architecture, Programming, Design', Mc Graw Hill, 201 3.

2. Peckol, 
-Embedded 

system Designl, .Iohn Wiley & Sons,2O10

3. Lyta n Das,li Embedded Systems-An Integrated Approachll, Pearson, 2013

REFERENCES:

1 , Shlbu. K.V, 
-Introduction 

to Embedded Systemsll, Tata Mcgraw Hi11,2009.

2. Elicia White,ll Making Embedded Systemsf, O' Reilly Series,SPD,2011.

3. Tammy Noergaard, 
-Embedded 

Systems Architecturell, Elsevier, 2006.

4. Han-Way Huang, llEmbedded system Design Using C805 1lI, Cengage Leaming,2009.

5. naf iU Mall 
-Real-Time 

systems Theory and Practicell Pearson Education, 2007.
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L86602 Ei\{BEDDED SYSTENIS LTP C
-l 0 03

OBJECTI\/ES:
o To introducc the Building BIocks ol Embedded Syslern

r To Educate in Various Embedded Development Strategies

r To Inlroduce Dus Communication in processors. Input/output interlacing.

r To impart knowledge in Various processor scheduling algorithms.

r To introduce Basics ofRea[ time operating system and example tutorials to drscuss on one real-time operating system tool

T]NIT I INTRODUCTIONTO EN{BEDDED SYSTEN{S 9

Introduction to Embedde<i 51 sterns - The build process for embedded systems- Structural units inEmbedded prooessor , selection of
processor & memory devices- DMA - Memory management methods- Timer and Counting devices, Watchdog Timer, Real Time Clock, in
circuit emulator, Target Hardware Debugging.

I]NIT II EN{BEDDED NETWORKING 9

Ernbedded Netrvorking: Introduction, l/O Device Ports & Buses- Serial Bus communication protocols - RS232 standard - RS422 -
RS485 - CAN Bus -Serial Peripheral Interface (SPl) - lnter Integrated Circuits (l2C) -need lbr device drivers.

TINIT III EN{BEDDED FIRMWARE DEVELOPMENT ENVIRONN{ENT 9

Embedded Product Development Life Cycle- objectives. different phases of EDLC, Modelling of EDLC; issues in Ilardware-soitrvare
Co-design, Data Flou,Graph, state machine model, Sequcntial Program Model. concurrent Model, object oriented Model.

UNIT IV RTOS BASED BMBEDDED SYSTEM DESIGN 9

Introduction to basic concepts of RTOS- Task process & threads, interrupt routines in RTOS, Multiprocessing and Multitasking,
Preemptive and non-preemptive scheduling, lask communication- shared memory, message passing-, lnter process Communication -
synchronization betrveen processes-semaphores. Mailbox. pipes. prioritl invcrsion, priorit_v inheritance. comparison of Real time
Operating systems: Vx Works, .rC/OS-ll, RT Linux.

T.INIT V EN,IBEDDED SYSTENI APPLICATION DE\/ELOPMENT
Case Study of Washing Machine- Automotive Application- Smart card S1'stenr Applicatron,.

TOTAL: 45 PERIODS
OUTCOMES:

o Abilityto understand and analyse, linear and digital electronic circuits.

TEXT BOOKS:

Rajkamal, lmbedded System-Architecture, Programming, Design', Mc Grarv Hill, 20i 3.

Peckol, 
-Enrbedded 

system Designll, John Wiley & Sons,2010

Lyla B Das.ll Embedded Systems-An Integrated Approachll, Pearson. 2013

REFERENCES:

1 , StriUu. K.V, 
-Introduction 

to Embedded Systernsll, Tata Mcgrarv Hi11.2009.

2. Elicta White,ll Making Embedded Systemsll, O' Reilly Series,SPD,2011.

3. Tammy Noergaard. 
-Embedded 

Systems Arqhilecturell, Elsevier, 2006.

4. Han-Way Huang, iEmbedded system Design Using C8051{, Cengage Learning.2009.

5. na.yib Mall 
-Real-Time 

systems Theory and Practicel Pearson Education, 2007.
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ELECTRICAL MACHINES -II L'I PC

I l0.l

OBJECTIVES:

. To impart knowledge on Construction and perl'ormance of salient and non - salient typesynchronous generators.

. To impart knowledge on Principle of operation and performance ofsyrchronous motor.

r l'o impart knowledge on Construction, principle of operation and pertbmrance of inductiorrmachines.

. To impart knowledge on Starting and speed control ofthree-phase induclion motors.

. To impart knowledge on Construction, principle of operation and performance of single phaseinductionmotors andspecial
machines

9I]NIT I SYNCHROn.OT]S GENER{TOR
Constructional details - Types of rotors -winding factors- emf equation - Synchronous reactance -Armature reaction - Phasor
diagrams of non salient pole synchronous generator connected to rnfinite bus--Synchronizing and parallel operation -
Synchronizing torque -Change of excitation and

mechanical input- Voltage regulation - EMF, MMF, ZPF and A.S.A methods - sleady state po\ver- angle characleristics- Trvo
reaction theory -slip test -short circuit transients - Capability Curves

UNIT II SYNCHRONOT]SMOTOR 9

Principle of operation -'l'orquc equation - Operalion on infinite bus bars - V and Inverted V cunes -Power input and power
developed equations - Starting methods - Cun'ent loci for constant power inpul, conslant excitation and constant power developed-
Hunting * natural frequency ofoscillations -damper u,indings- synchronous condenser.

TINIT III THREE PHASE, INDTiCTION N{OTOR 9

Constructional details - Types of rolors -- Principle of operation - Slip --cogging and crar.vling- Equivalent circuit - Torque-
Slip characteristics - Condition for maximum torque - Losses and efficiency - Load tesl - No load and blockcd rotor tests -
Circle diagram * Separation of losses -Double cage induction motors -Induotion generators - Synchronous induction motor.

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDT]CTION
NIOTOR 9

Need for starting -Types of slarters -DOL, Rotor resistance, Autotranslbrmer and Star-delta starters

- Speed control - Voltage control, Frequency control and pole changing - Cascaded connection-V/fcontrol - Slip power recovery
scheme-Braking ofthree phase induction motor: Plugging, dynamic braking and regenerative braking.

TiNIT V SINGLE PHASE INDTICTION N,IOTORS AND SPECIAL NIACHINES 9

Constructional details ofsingle phase induction rnotor - Double field revolving theory and operation - Equivalent circuit - No load and
blocked rotor test - Performance analysis - Stafting mo'thods of single-phase induction motors - Capacitor-start capacitor run
Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion motor - Hysteresis motor - AC series motor- Servo
motors- Stepper motors - introduction to magnetic levitation svstems.

TOTAL (L:15+T: l5): 60 PERIODS
OUTCOMES:
. Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1. AE. Fitzgerald, Charles Kingsley, Stephen. D.Umans, Electric N4achinery', Tata Mc Grau,Hill publishing
Company Ltd, 2003.

2. D.P. Kothari and lJ. Nagrath, Electric Machines', Tata McGraw Hill Publishing Company Ltd, 2002.

3. p.S. ghhbhra. ,Electrical Ivhchinery', Khanna Publishers, 2003.

REFERENCES:

1. M.N.Bandyopadhyay. Electrical Machines Theory and Practice, PHI Leaming PVT LTD.,Neu,Delhi, 2009.

2. Charless A. Gross, 
-Electric 

/tr4achines, 
-CRC 

Press, 2010.

3. K. Murugesh Kumar, llectric I\uhchines', Vikas Publishing House Pvt Lt4 2002

4. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw -Hill College;lnternational ed Edition,
January I995.

5. Alexander S. Langsdorf,.Tn?-, :f OJl.rl,ating-Current Machinery, Tata MoGraw HillPublications, 2001.
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EE6501 POWER SYSTEN,I ANA LYSIS I,I'PC
I001

OBJECTIVES:

' .To model the por'ver system under stead)'state operating condition.

' To apply numerical methocls to solve the pouer flow problem.

' To model and analyze the system under faulted conditions.

' To model and analyze the transient behaviour ofpower system when it is sub-jected to

' a lault.

TINIT I INTRODT]CTION 9

Need tbr systcm planning and operational studics - basic components o1'a power system.-lntroduction to restnrcluring - Single line
diagram - per phasc and per unit analysis - Generator - lranslbmrer- transmission line and load representation tbr dif]'crent pou,er
syslem sludies.- Primitive neftvork - construction of Y-bus using inspection and singular transformation methods -z-bus.

tiNl'l' ll POWER FI,O\\'A\-ALYSIS 9

Importanoe ofporver flo* analysis in planning and operation ofporver systems - statemenl ofporver florl,problem - classification ofbuses
- development of po*,er florv model in compler variablcs form - iterative solulion using Gauss-Seidel method - Q-limit oheok fbr voltage
controlled buses - porver tlorv model in polar fbrm - iterative solution using Ner.rton-Raphson method .

T]NTT III FATILT ANALYSIS - BALANCED FATILTS
Importance ofshort circuit analysis - assumptions in fault analysis - analysis using Thevenin's theorem
- Z-bus building algorithm - fault analysis using Z-bus - computations ofshort circuit capacily, post fault voltage and currents.

T]NIT IV FAI]LT ANALYSIS - T]NBALANCED FAIILTS 9

Introduction to symmetrical components - sequence impedances - sequence circuits of synchronous machine, transfornrer and
transmission lines - sequence netr*'orks anal.vsis of single line to ground.line to line and double line to ground faults using Thevenin's
theorem and Z-bus matrix.

[INI'I' V STABILITY ANALYSIS 9

lmportance of stability analysis in porver system planning and operation - classification of power system stability - angle and voltage
stability - Single Machine Infinite Bus (SMIB) system: Development of srvingequation - equal area criterion - detemrination of critical
clearing angle and time- solution of srving equation by modilied Euler method and Runge-Kutta lburth order method.

TOTAL :45 PERIODS
OTITCOMES:
r Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 , Nagrath l.I. and Kothari D.P., -lr4odem Power System Analys is', Tata McGraw-Hill, Fourth Edition, 201 l.
2. John J. Grainger and W.D. Stevenson Jr., Jower System Analysis', Tata lr4cGraw-Hill, SiKh reprint, 2010.

3. P. Venkatesh, B.V. Manikandan, S. Charles Raja, A. Srinivasan, - Electrical Power Systems-Analysis, Security and
Deregulation'. PHI Learning Private Limited. Nerv Delhi. 2012.

REFERENCES:

1. Hadi Saadat, Jower System Analysis', Tata N4cGraw Hill Education Pr,t. Ltd., New Delhi, 21st reprint, 2010.

2, Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pvt. Ltd., New Delhi, 1Oth reprint, 2010.

3. Pai MA, -Computer Techniques in Power System Analysis', Tata Mc Graw-Hill Publishing Company Ltd., New Delhi,
Second Edition, 2007.

4. J. Duncan Glover, Mulukutla S. Sarma, Thomas J. Overbye, - Power System Analysis & Design',Cengage Leaming, Fifth
Edition. 2012.

5. Olle. I E lgerd, El ectric Energy Systems Theory - An Introduction'. Tata McGraw Hill Publ ishing Company Limited, New
Delhi, Second Edition, 2012.

6. C.A.Gross, 
-Porver 

System Anatysis,ll Wiley India, 201 1.
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EC6302 DIGITAL ELECTRONICS

OBJECTI\/ES:

- To introduce basic postulates ofBoolean algebra and shows the correlation between Booleanexpressions
o To introduce the methods fbr sirnplifying Boolean expressions

o To outline the fonnal procedures fbr the analysis and design of combinational circuits and sequential circuits

- To introduce the concept o1'memories and programmable logic devices.

o To illustrale the concepl of syrchronous and as1 nchronous sequential ciruuits

TINIT I NIININTIZATIOh. TECIINIQT]ES AND T,OGIC GATES 9
l\Iinimization Techniqucs: Boolcan postulales and lar'vs - De-Morgan's Theorem - Principle ol Dualir,,- - Boolcan
expression - Minintization of Boolean expressions 

- 
Minterm - Ma\term - Sum ofProducls (SOP) - Product of Sums

(POS) - Kamaugh map Minimization - Don't care conditions - Quine - Mc Cluskey method of minimization.

Logic Gates: AND, OR, NOT. NAND. NOR. Exclusive-OI{ and Exclusive-NOR Implcmentations ofl-ogic Functions
using gates. NAND-NOR implementations - Multilevel gate implcmentations- Multi output gate implementations.
I"lL and CMOS Logic and their characteristics -Tristate gates
T]NIT II CON{BINATIONAL CIRCIIITS 9
Design procedure - Half adder - Full Addcr - Half subtractor - Full subtractor - Parallel binary adder, parallel
binary. Subtractor - Fasl Adder - Carry Look Ahead adder - Serial Adder/Subtractor - BCD addcr - Binary Multiplicr -
Binary Divider - Multiplexer/ Demultiplexer - decoder - encoder - parity checker - parity generators - code
convefiers - Magnilude Comparator.
T]NIT III SEQTIENTIAL CIRCTIITS 9
Latches. Flip-flops - SR, JK, D, T, and Master-Slave - Characteristic table and equation -Application table - Edge
triggering - Level Triggering - Realization of one flip flop using other flip flops - serial adder/subtractor-
Asynclrronous Ripple or serial counter - Asynchronous Up/Dor,vn counter - Sl,nchronous counlers * Synchronous
Up/Dou'n counters - Programmable counters - Design of Slnchronous counters: state diagram- State table -State
minimization -State assignment - Excitation table and maps-Circuit implementation - Modulrn counter, Registers - shil1
registers - Universal shifl registers - Shift register counters - Ring counter - Shift counters - Sequence generators.
T]NIT IV N{EN{ORY DEVICES 9
Classification of memories - ROM - ROM organization - PROM - EPROM - EEPROM -EAPROM, RAM - RAM
organization - Write operation - Read operation - Memory cycle - Timing wave forms - Memory decoding -
memory expansion - Static RAM Cell- Bipolar RAM cell - MOSFET RAM cell - Dynamic RAM cell -
Programmable Logic Devices - Programmable Logic Array (PLA) - Programmable Array Logic (PAL) - Field
Programmable Gate Arays (FPGA) - Implementation ofcombinational logic circuits using ROM, PLA. PAL
UNIT V SYNCHRONOTIS AND ASYNCHRONOT]S SEQUENTIAL CIRCUITS

Synchronous Sequential Circuits: General Model - Classillcation - Design - Use of Algorithmic State Machine -
Analysis of Synchronous Sequential Circuits
Asynchronous Sequential Circuits: Design of fundamental mode and pulse mode circuits - Incompletely specified
State Machines - Problems in Asynchronous Circuits - Design of Hazard Free S\\,itching circuits. Design of
Combinational and Sequential circuits using VEzuLOG.

TOTAL: 45 PERIODS
OUTCOMES:

Students will be able to:

o Analyze dilferent methods used for simplification ofBoolean expressions.

- Design and implement Combinational circuits.
o Design and irnplement synchronous and asynchronous sequential circuits.

- Write simple I{DL codes for the circuits.

TEXT BOOK:
1. M. Moris Mano, "Digital Design", 4'h Edition, Prentice Hall of India Pvt. Ltd., 2008 / PearsonEducation

(Singapore) Pvt. Ltd., New Delhi, 2003.

REFERENCES:
l. John F.Wakerly, "Digital Design", Fourth Edition, Pearson/PHl. 2008
2. .lohn.M Yarbrough. "Digital Logic Applications and Design", Thomson Learning, 2006.
3. Charles H.Roth. "Fundamentals of Logic Dcsign-'. 6th Edition. Thomson t-earning. 2013.
4. Donald P.Leach and Albert Paul Malvino. "Digital Principles and Applioations". 6tr' Edition, TN4H,2006.
5. 'l'homas L. Flolrd, "Digital Fundamentals". lOth Edition, Pearson Education lnc. 201I
6. Donald D.Civone. "Digital Principles and Design". TMH. 2003.
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ABSTTTACT

Ccll discorttinuous trattsmission (D'l'X) has bccn proposerl as a soluti6n

to reclucc energy consumption ol'cellular networks. It invcstigates the impact

of congestion and collusion avoicl in the cellular network. The slNR

distribution as a function of tralfic loacl is derived firstly. Then sufficient

condition for ignoring thermal noise and simplifying the SINR clisrribution is

investigated .Based on the simplifiecl SINR distribution, the network spectral

and energy efficiency as functions ol'netrvork traffic load are clerived. It is

shorvn that the network spectral e{ficiency increases monotonically in traffic

load, u'hile the optimal netr.r,ork energ),efficiency clepends on the ratio of the

sleep-mode porver consumption to Lhe active-mode power consumption of

base stationS. If the ratio is larger than a certain threshold, the netg,ork energy

efficiency increases monotonically rvith network traffic load and is

maximized when the network is fully loaded. Otherwise, the netrvotk energy

efficiency firstly increases and then decreases in network traffic load. The

optimal load can be identified with a Dynamic load balancing algorithm. The

aim of thcse algorithms is to try to recluce the ditference ofrvorkload amongst

processors. The power ratio tlrrcsholcl depends solely on the path loss

exponent _. e.g. 56o/o for _: 4. A ll these analytic results are fiuther validated

by lhc nLrmerical simulations.
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EC6303 SIGNALS AND SYSTEN'IS

OB.IEC'I'IVES

- To understand the basic propefiies of signal & systems and the various methods olclassification

- 'l'o learn l-aplace Translbrm &Fourier transform and their properties

,. 'l'o knou,Z transibrm & DTFT and the ir properlies

- -fo charaoterize [-'ll systems in the Time domain and various Transfbrm domains

T]NII'I CLASSIFICATIONOI.'SIGNALSANDSYS'IE,N,IS
Continuous time signals (CT signals) - Discrete tin're signals (D'l- signals) - Step. Ramp. Pulse. Impulse. Sinusoidal.
Exponenlial. Classillcation ofCT and DT signals - Periodic & Aperiodic signals. Deternrinistic & Random signals. Energl'
& Por.ver signals - CT systems and DT systems- Classification of s-ystems * Static & Dynanric. Linear & Nonlinear.
Time-variant & Time-invariant. Causal & Nonoausal. Stable & Llnstable.

UNIT II ANALYSIS OF CONTINUOT]S TIME SIGNALS
Fourier series analysis-spectrum ofContinuous Time (CT) signals- Fourier and Laplace Trans{brms in CT Signal Analysis
- Propenies.

UNIT III LINEAR TINIE INVARIANT. CONTINT]OUS TIME SYSTEN,IS
Differential Equation-Block diagram representation-impulse response, convolution integrals-Fourier and Laplace
transforms in Analysis of CT systems

UNIT IV ANALYSIS OF DISCRETE TINIE SIGn"r\LS
Baseband Sampling - DTFT - Propcrties oIDTFT - Z Transform - Properties olZ Transform

T]NIT V LINEAR TI]\{E INVARIANT-DISCRETE TIN{E SYSTEMS
Ditforence Equations-Block diagram representation-lmpulse response - Convolution sum- Discrete Fourier and Z
Transfbnn Analysis of Recursive & Non-Recursive systems

TOTAL (L:45+T:15): 60 PERIODS
OUTCOMES:

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

- Analyze the properties ofsignals & systems

- Apply Laplace trans{brm, Fourier translbrm, Z transform and DTFT in signal analysis

- Analyze continuous time LTI systems using Fourier and Laplace Transfbnns
(D Analyze discrete time LTI systems using Z transform and DTFT

TEXT BOOK:

l. Allan V.Oppenheim. S Wilsky and S.H.Nawab, ''signals and Systems". Pearson.2007

REFERENCES:
1. B. P. Lathi,'?rinciples of Linear Systems and Signals", Second Edition, Oxford,2009.

2. R.E.Zeimer, W.H.Tranter and R.D.Fannin, "Signals & Systems - Continuous and Discrete",Pearson, 2007.

3. John Alan Stuller, "Aa lntroduction to Signals and Systems", Thomson, 2007.

4. M..l.Roberts, "Signals & Systems Analysis using Transform Methods & MATLAB", Tata McGrawHtll,2007.
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AI}STRACT

I)llnt nccds rrutricnt lor thcir growth. Lack of nutricnts lcads to afl'cct thc

grou,th ol' thc plant. Manual nronitoring of' diseasc do not givc

satislirctory result, as nakcd eye observation is old method requires

nlore time for recognition also need expert hence it is non effective.

To overcome the disadvantages of traditional eye observing technique,

digital image processing is used for fast and accurate deficiency

detection of plant. The goal is to introduce a modern technique to

determine the nutrient deficiency in the affected plant much earlier

than the human eye could recognize. The uploaded pictures captured

by the mobile phones, smart phone and digital cameras are processed

by using MATLAB software. Computer vision techniques are used for

detection of affected spot from the image and their classification. The color

conversion technique is used to convert RGB image into YCbCr image.

Morphological method is used to segment the leaf image. Then texture.

shape and color features of color image of disease spot were extracted

and diagnose the deficiency level of leaf. ''Probabilistic Neural

Netrvork" (PNN) is a I'ccd fonvard neural netrvork. u'hich is u,idely used

in classification and pfltl.crn recognition problems. 'l"his method used to

analyse nutrient delicicncy of leaves and provitle f'eedback to the

Ianncrs,'l"his rvill cnatlle the lhrmers to adopt. apprnpriatc remedial in

trlr1c.
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EC6304 ELECTRONIC CIRCT]ITS - I

OB.IECTIVES:

The student should be made to
o Lcam about biasing of B.lTs and MOSFEI s

- Design arld collstruct ampliliers

- C--onstruot amplificrs rvith active loads

o Study high liequencv response olall ampliliers

T]N*IT I POWER SUPPLIE,S AND BIASING OF DISCRETE BJT AND N'IOSFET
Rectifiers with filters- DC Load line. operating point. Various biasing methods lbr BJT-Design- Stability-Bias
compensation, 'l'hermal stability, Design of biasing for.lFET, Design o1'biasing fbr MOSFET'
T]NIT II BJT AN{PI-IFIIIRS
Srnall signal Analvsis of Common Emitter-Ac I-oad line. Voltage s\\,ing limitations. Common oollector and common base
aniplifiers - Differential amplitiers- CMRR- Darlington Aniplilier- Bootstrap teohnique - Cascaded stages - Cascode
Amplilier-Largc signal Amplifiers - Class A , Class B and Class C Power Amplificrs .

I,1' P C

3 I ()J

9

UNIT III JFET AND MOSFET AN{PLIFIERS
Small signal analysis of .IFET amplifiers- Small signal Analysis ol' MOSFET and .IFE'I, Common source amplifier,

Voltage swing limitations, Small signal analysis of MOSFET and.IFET Sourcefollower and Common Gate amplifiers, -
BiMOS Cascode amplifier

trNIT I\/ FREQTTENCY ANALYSIS OF BJ'I'AND N{OSFET AN,IpLil'tERS
Lorv frequency and Miller effect. High lrequency analysis olCE and MOSFET CS amplifier, Short circuit current gain, cut
ollliequency - fo and fB unity -eain and Determinatron of handrvidth of singlc stage and multistage amplifiers

T]NIT V IC MOSFET AMPLIFIERS
IC Amplifiers- IC biasing Curenl steering circuit using MOSFET- MOSFET current souroes- PMOS and NMOS current
sources. Amplifier with active loads - enhancement load, Depletion load and PMOS and NMOS cunent sources load-
CMOS common source and source follorver- CMOS diffbrential amplifier- CMRR.

TOTAL (L: 45+T: 15): 60 PERIODS
OTITCOMES:

flpon Completion of the coursc, the students will be able to:
Design circuits with transistor biasing.
Desrgn simple amplilier circuils.
Analyze the small signal equivalent circuits oftransistors.Design and analyze
large signal amplifi ers.

TEXT BOOK:
1. Donald .A. Neamen, Electronic Circuit Analysis and Design -2nd Edition,Tata Mc Graw- Hi11,2009.

REFERENCES:
1. Adel .S. Sedra, Kenneth C. Smith, "Micro Electronic Circuits", 6fi Edition, Oxford UniversityPress. 2010.

2. David A., "Bell Electronic Devices and Circuits". Oxford Higher Education Press, 5th Edition,2010
3. BehzadRazav| "Design of Analog CMOS Integrated Circuits", Tata Mc Graw Hill, 2007.
4. Paul Gray, Hurst, Lewis, Meyer "Analysis and Design of Analog Integrated Circuits",4tr'Edition,.Iohn

Willey & Sons 2005

5. Millman..l. and I-lalkias C.C, "Integrated Electronics", Mc GrawHill. 2001.

6. D.Schilling and C.Belove, "Electronic Circuits". 3'dEdition, Mc Grarv Hill, 1989.

7. RobertL. BoylestadandLouisNasheresky, "Electronic Devices and Circuit Theory",1OthEdition. Pear.son
Education /PHI,2008.
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ECr6.l0l

OB.IE(]TIYES:

ELECTRONIC CIRCT]ITS II

,D To understand the advantages and method ofanalysis offeedback amplifiers.

- To understand the analysis and design ofLC and RC oscillators, amplifiers. multivibrators, andtime base
generators.

TINIT I FEEDBACK AI\IPLIFIERS
General Feedback Stlucture - Properties o1- negative feedback - Basic Feedback Topologies - Feedback amplifiors -
Series - Shunt, Series - Series. Shunt - Shunl and Shunt - Series Feedback -l)eternrinir.rg the Loop Gain - Stability
Problem - Nl,quist Plot - Ell-ect olfeedback on amplilier poles -Frequency C)ompensation.

T]NI'T II OSCILI,ATORS
Classifioation, Barkhausen Criterion - Mechanism fbrstart o1'oscillation and stabilization of amplitude, General form of an

Oscillator, Analysis of LC oscillators - Hartley. Colpitts"Clapp, Franklin, Amstrong. Tuned collector oscillators, RC
oscillators - phase sliift -Wienbridge - Trvin-T Osciilators, Frequency range of RC and LC Oscillators, Quartz Crystal
Construction, Electrical equivalent circuit of Crystal. Miller and Pieree Crystal oscillators, Ilequency stabilit.v of
oscillators.

LINIT III TTINED AMPLIFIERS
Coil losses, unloaded and loaded Q of tank circuils, srnall signal tuned arnplifiers - Analysis of capacitor coupled
single tuned amplifier - double tuned amplifier - effect of cascading single tuned and double tuned amplifiers on
bandrvidth - Stagger tuned amplifiers - large signal tuned amplifiers - Class C tuned amplifier - Efficiency and
applications of Class C tuned amplifier - Stability of tuned amplifiers - Neutralization - Hazeltine neutralization
melhod.

UNIT IV WAVE STIAPING AND NIT]LTIVIBRATOR CIRCTIITS
RC & RL Integrator and Difltrentiator circuits - Storage, Delay and Calculation of Transistor Switching Times - Speed-
up Capaitor - Diode clippers, Diode comparator - Clampers. Collector coupled and Emitter coupled Astable
multivibrator - Monostable multivibrator - Bistable multivibrators - Triggering methods fbr Bigtable multivibrators -
Schrnitt tligger circuit .

T]NIT \/ BLOCKING OSCILLATORS AND TIN{EBASE GENERATORS
UJT sar.v tooth wavefbrm generator, Pulse transfbmrers - equivalent circuit - response - applications. Blocking Oscillator-
Free running blocking oscillator - Astable Blocking Oscillators i.vith base timing -Push-pull Astable blocking oscillator
with emitter timing. Frequency control using core saturation, Triggered blocking oscillator - Monostable blocking
oscillator w-ith base timing - Monostable blocking oscillator uith emitter timing. Time base circuits - Voltage-Time base

circuit" Current-Time base circuit - Linearization through adjustment of driving wavefbrm.
TOTAL:45 PERIODS

OTITCON{ES:

Upon Completion of the course. the students will be abte to

o Design and analyze leedback amplifiers.

oDesign LC and RC oscillators, tuned amplifiers. wave shaping circuits, multivibrators, blockingoscillators and
time base generators.

o Analyze performance oftuned amplifiers.

TEXT BOOK:
I. SedraandSmith,"MicroElectronicCircuits",SixhEdition,OxfordUniversityPress,20ll

REFERENCES:
I . Robert L. Boylestad and Louis Nasheres$r. "Electronic Devices and Circuit Theory", l0'h Edition,Pearson

Education / PHI, 2008

2. David A. Bell, "Electronic Devices and Circuits", Fifth Edition, Oxford University Press, 2008.

3. Millman J. and Taub H., "Pulse Digital and Switching Waveforms", TMH, 2000.

4. Millman and Halkias- C., Integrated Electronics, TMH, 2007.
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i;uel cclls arc cnf ir(:nrncntallr, scund rcnc\\,atllc cncrgy sourccs

that arc r-'apahle of oprrating at cllicicncics grcater than traditional energy

production mrthods. A fuel cell based Fishing sysrem lyas proposecl rvith

advanccd leatures like border crossing, overload indication" rveather

information. IJistress management, natural calamit_v rvarning. Fuel cell is

uscd to run the bcat up to 10 ),ears rvithout. the usage oldiesel. The main

cbjective of our project is to help the lishermen not to navigate be.von{

other countn"s border- Il a flsherman navisates beyond the counlry's

hordcr. an alarm is genrral.ed indicatine that the fislrennan has crossed the

h*rder. ;\dclitionallr'" a ZlCI3Hl transnritter intcrlacc u.ill .send a ntessast:

to h&sc station located on the sea shore indicatinq that a boat has crossed

the borcler. \Ve har,c dtvclopr-cl a cr:st ef{bctive s},stcnl ltlr marine intemet

connectivit], that provitles arouncl 80 km range rvhiclr proi'ides the

rrcat.her inft:n*ation lr: the lishermitn liom the hasc stalion. Along with

this- an r"rhjcct srnr*r il plactd to indicate the or,crluarl ol"the ship" Alarm

*ill bt: sclteratetJ t* indiuut ahou( thc ul,erload ol'tltu hoat. On thc

ult*lc, il is an *ttemft tn huilil a suitahle der"iec lirr th* lish{rrmen at ir

r*as*n*i:I1' ltr*, r:ttst-
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n lts't'ft A( :t"

'l'hc rl*sigrr rrrrescnr:i il c{.irlrpilet :riz.t: ol' *irtiale; b;.tnd {r,tk;ft

ntttcnna firr tlrc ttcxt gclt*tittilxr 5(] conrm yrnicatittl.'l'hc, **mpau*1;iyx a*d

structurc al'tl:c ltttlcnnit can bc 1t)xlt)xfi.7t)fr mm including ttsr gr*und

planc. This antcnna is dcsignccl ttsing llogrrrs,s sfifr{) *ubsLra*:. {*s

die lcctric constant is 2.2 and has thickncs* ot' $.708 mm,'lhis micr.tr;triys

patch antenna rcsonatcs at ltcqucn cy of l$.3 $1.12 .'lhe tlesign *imulati*n

is carried out s,ith thc aid ol' thc ADS (hdvancr:d lScsig* ,\,vstrrns

electronragnetic simulator. 'l'hc anLenna prcsvirlcs a gain *f 9"81d{3:

Directivity of 10.7 dl]. bandwidth of an antenna is alxs used trs chtclt

whether the microstrip patch antenna dcsign is suitable f*r 5{3 rn*btlc

communication. The 5G technology include all types af arJva*ced

features which make 5G most dominant technologies in future. The

structure of antenn a and various specifications such as return Ioss piot=

gain plo1, radiation paLLern plot and VSWR plot are presented antl

discussed
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EC6402 COMN,t UNICATION THEORY

OBJEC'I'IVES:

- To introduce the concepts ofvarious analog modulations and their spectral characteristics.

- To understand the properties ofrandom process.

- To know the ellcct ofnoise on cornmunication syslerns.

- To study the limits set by Inlormation Theory.

UNIT I AMPLITUDE MODULATION
Generation and detection ofAM wave-spectra-DSBSC, Hilbert Transform, Pre-envelope & complex envelope - SSB and
VS B -comparison -Superheterodyne Reciiver.

TINIT II ANGLE NIODTILATION
Phase and Aequencl" modulation-Narrorrv Band and Wind band FM - Spectrum - FM modulation and demodulation - FM
Discrirninator- PLL as FM Deniodulator - Transmission bandrvidth.

I]NIT III RANDOM PROCESS
Random variables, Central limit Theorem, Random Process, Stationary Processes, Mean, Correlation & Covariance
lunctions, Power Spectral Density, Ergodic Processes. Gaussian Process, Transmission of a Random Process Through a

LTI filter.

UNIT V INFORMATION THEORY
Entropy - Discrete Memoryless channels - Channel Capacity -Hartley - Shannon law - Source coding theorem - Huffrnan &
Shannon - Fano codes

TOTAL:45
PERIODS

Ot'TCOMES:

At the end ofthe course, the students would

- Design AM communication systems.

,. Design Angle moduiated communication systems

- Apply the concepts of Random Process to the design of Communication systems

- Analyze the noise performance of AM and FM systems

TEXT BOOKS:

1. J.G.Proakis, M.Salehi, "Fundamentals of Communication Systems", Pearson Education 2006.

2. S. Haykin. "Digital Communications". John Wiley, 2005.

REFERENCES:

1. B.P.Lathi, "Modem Digital and Analog Communication Systems", 3'd Edition, Oxford UniversityPress,200T

2. B.Sklar, "Digital Communications Fundamentals and Applications", 2nd Edition Pearson Education2007

3. H P Hsu, Schaum Outline Series - "Analog and Digital Communications" TMH 2006

4. Couch.L-, "Modern Communication Systems", Pearson, 2001.

I,TP(]
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TINIT IV NOISE CHARACTERIZATION
Noise sources and r,"*pes - Noise figure and noise temperature - Noise in cascaded systems. Narrowband noise - PSD ol
in-phase and quadrature noise *Noise performance in AM systems - Noise performance in FM systems - Pre-emphasis
and de-emphasis - Capture effect, threshold eflbct.
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ABSTIIACT

Ricc is the nrosL cornnlon cereal rvhich is trscd lll over the rvorld as n't;titt

consumahlc bevcragc. Quality of rice is nrainly dclincd lronr its clrcnricnl & ph,vsiell

characteristics. Quality of rice grains snnlple is rcquircd r protccting thc constlnlsrs

lionr standard products bccause thc samplcs of lboel nratcrials irrc strb-icctcd to

adulteration. In the prcsent grain classification systcrn. grflin catcgory anel quality

ale rapidly asscsscd [r1, visuat inspcction. 'I'his proc,css is hor,vcvcr, ilnnovirrg arttl

tinre consunring. Thc decision rnaking capnhilitics nI'a grain ittspcctor cittt hc

seriously atlbcted by hcr/his physical contlition such as cycsight and lirtigtre . rltcntal

state causeti b-v i;iases and rvork prcssurc. and u'orking conclitions such as ilttpropcr

lighting. climatc. etc. In This system we used Image processing and trsing tlris

technique \\e can classili the rice grain sarnple tvith accuracy. 'l'hc morpltolugical

features sucli as (area. pcrirneter, and length) extracled from the irnage ancl arr: usutl

for analysis. l'his effort has been prepared to classily the appropriate qualitv ol'ricc

grain samplc based on its parameters.

^ffiiPo.rdhaya Enirneering Cql{ege'+Or u'

lain ar[ahym Road, 0HINN*€Alf 1:'uuh.

hatiakuiictri Taluk. villunu'.6 ptlltt[ 
-

-;{4

lv

HP
Highlight



EC640,t LINEAR INTEGRATED CIRCU I'tS

OBJECTIVES:
o To introduoe the basic building blocks oflinear integrated circuits.

- To learn the linear and non-linear applications ofoperational amplifiers.

o To introduoe the theory and applications o1'analog multipliers and PLL.

- To learn the theory of ADC and DAC.

- To introduce the concepts o1'wavefbrm generation and introduce sorne special function ICs.

I]NI'T I BASICS OF OPERA.TIONAL AN'IPI,IFIERS
Current mirror and current sources. Current sources as active loads. Voltage sources, Voltage References, B.lT Difl'erential
amplifier lvith active loads, Basic intbrmation about op-amps - Ideal Operational Amplificr - General operational
arnplifier slages -and intemal circuit diagrams of lC 741, DC and AC perlbrmance charactcnstics, slew rate, Open and
closed loop configurations.
T]NIT II APPLICATIONS OF OPER,\TION.AL ANlPLIT.IERS
Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follor'ver, V-to-l and 1-1o-V converters, adder, subtractor,
lnstrumentation amplifier. Integrator" Differentiator, Logarithmic amplifier. Antilogarithmic amplifier. Comparators.
Schmitt trigger, Precision rectiljer, peak detector, clipper and clamper, Lorv-pass. high-pass and band-pass Buttenvorth
filters.
I. NIT III ,A,\ALOG I\II. LTIPLIER AND PLL
Analog Multiplier using Emitter Coupled Transistor Pair - Gilbert Multiplier cell - Variable transconductance technique,
analog multiplier ICs and their applications. Operation o1'the basic PLL, Closed loop analysis, Voltage oontrolled
oscillator, Monolithic PLL lC 565, application of PLL for AM detection. FM detection, FSK modulation and demodulation
and Frequency synthesizing.
T]NIT IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS

Analog and Digital Data Conversions. D/A converter - specifications - weighted resistor type. R-2R Ladder type, Voltage
Mode and Current-Mode R 2R Ladder types - su,itches fbr D/A converters. high speed sample-andJrold circuits, A,D
Converters - specifications - Flash type - Successive Approximation t)?e - Single Slope type - Dual Slope type - A,/D
Converter using Voltage-to-Time Conversion - Over-sampling A,D Converters.

T]NIT V WAVEFORN'I GENERATORS AND SPECLAL FLINCTION ICS
Sine-r.lave generators. Multivibrators and Triangular \'vave generator, Sarv-tooth $,ave generator, ICL8038 function

generator, Timer IC 555" IC Voltage regulators - Three terminal fixed and adjustablevoltage regulators - IC 723 general

purpose regulalor - Monolithic srvitching regulator, Switched capacitor filter IC MF10, Frequency to Voltage and Voltage

to Frequency converters, Audio Power amplifier, Video Amplifier, Isolation Ampliher, Opto-oouplers and fibre optic IC.

TOTAL:45 PERIODS

OTITCON{ES:

flpon Completion of the course, the students will be able to:

Design linear and non linear applications ofop - amps.

Design applications using analog multiplier and PLL.

Design ADC and DAC using op- amps.

Generate waveforms using op - amp circuits.

Analyze special lunction ICs.

LTPC
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TEXT BOOKS:
1. D.Roy Choudhry, Shail Jain, "Linear Integrated Circuits", New Age Intemational Pl,t. Ltd.,2000.
2. Sergio Franco, "Design with Operational Amplifiers and Analog Integrate<l Circuits". 3'dEdition,Tata Mc Graw-

Hill, 2007.

REFERENCES:
1 . Ramakant A. Gayakwad, "OP-AMP and Linear ICs", 4th Edition, Prentice llall / Pearson Education.2O01 .

2. Robert F.Coughlin, Frederick F.Driscoll, "Operational Ampliliers and Linear Integrated Circuits",6th Edition.
PHI.2001

3. B.S.Sonde, "system design using Integrated Circuits", 2nd Edition, New Age Pub, 2001

4. Gray and Me1,er, "Analysis and Design of Analog Integrated Circuits", Wile-v International, 2005.
5. Michael Jacob, "Applications and Design with Analog Integrated Circuits". Prentice Hall of lndia,1996.
6. William D.Stanley, ''Operational Amplifiers with Linear Integrated Circuits", Pearson Education,2004.

7. S.Salivahanan & V-S. Kanchana Bhaskaran. "Linear lntegrated Cirouits", TMH. 2008.
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EC640s CONTROL SYSTEM ENGINEERING

OB.IECTIVES:

o To introducc the elements ofcontrol system and their modeling using various Techniques.

- To introduce methods for analyzing the time respollse, the frequency response and the stabilityofsysterns

- To inlroduce the state variable analysis rnethod

TINIT I CONTROL SYSTEM N{ODEI,ING
Basic Elements of Control Syslem - Open loop and Closed loop systems - Differential equation - Transfer function.
Modeling of Electric systems, Translational aud rotational mechanical systems - Block diagram reduction Techniques -

Srgnal florv graph

T]NIT II TIME RESPONSE ANALYSIS
Time response anall,sis - First Order Systems - lmpuise and Step Response analysis ofsecond order sl,stems - Stcady state

errors - P, PI, PD and PID Compensation, Analysis using MATLAB

T)NIT III FREQTIENCY RESPONSE ANALYSIS
Frequencl, Response - Bode Plot, Polar Plot- Nyquist Plot - Frequenoy Domain specifications liom theplots - Constant M
and N Circles - Nichol's Chart - tlse o1'Nichol's Chart in Control Sl,stem Analysis. Series, Parallel, series-parallel
Compensators - Lead, Lag, and Lead Lag Compensators, Analysis using MATI-AB.

TINIT IV STABILITY ANALYSIS
Stability, Routh-i{urwitz Criterion, Root Locus Technique, Construction of Root Locus. Stability. Dominant Poles,
Application of Root Locus Diagram - Nyquist Stability Criterion - Relative Stability, Analysis using MATLAB

T]NIT V STATE VARIABLE ANAl,YSIS
State space representation of Continuous Time systems - State equations - Transfer function from State Variable
Representation - Solutions of the state equations - Conccpts of Controllability and Observability - State space

representation for Discrete time systems. Sampled Data control systems - Sampling Theorern - Sampler & Hold - Open
loop & Closed loop sampled data systems.

TOTAL:45 PERIODS

OUTCOMES:

lJpon completion ofthe course, students will bc able to:
o Perform time domain and frequency domain analysis of control systems required for stabilityanalysis.

o Design the compensation technique that can be used to stabilize control systems.

TEXTBOOK:
1. J.Nagrath and M.Gopal, "Control System Engineering", Nevv Age lntemational Publishers.5th Edition, 2007

REFERENCES:
l. Beniamin.C.Kuo, "Automatic contro[ systems". Prentice Hall of India, 7th Edition,1995.

2. M.Gopal, "Control System - Principles and Design", Tata McGraw Hill, 2'd Edition, 2002.

3. Schaum's Outline Series, "Feed back and Control Systems" Tata Mc Graw-Hill, 2007.

4. John J.D'Azzo & Constantine H-Houpis, 'Linear Control System Analysis and Design"', Tata McGraw-Hill, Inc.,

I 995.

5. Richard C. Dorf and Robert H. Bishop, "Modem Control Systerns", Addison - Wesley, 1999.
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EC6s01 DIGI'TAT, CON,I N{ T]NICATION

OBJECTIVES:

- To kno* thc principlcs ofsampling & quantization

- To study tlie various rvavefbrm coding schemes

- To leam the various baseband transmission schemes

- To understand the various Band pass signaling schemes

- To knorvthe lundamentals o{'channel coding

TINIT I SAN{PLING & QT]ANTIZATION
Low pass sampling - Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniform quantization -

quantization noise - Logarithmic Companding of speech signal- PCM - TDM

TINIT II WAVEFORM CODING
Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principles-Linear Predictive Coding

UNIT III BASEBAND TRANSMISSION
Properties of Line codes- Power Spectral Density of Unipolal I Polar RZ & NRZ - Bipolar NRZ - Manchester- ISI -
Nyquist criterion for distortionless transmission - Pulse shaping - Correlative coding - Mary scherres - Eye pattem -
Equalization

T]NIT IV DIGITAL MODULATION SCI{EME
Geometric Representation of signals - Generation. detection, PSD & BER of Coherent BPSK, BFSK &QPSK - QAM -

Carier Synchronization - structure of Non-coherent Receivers - Principle of DPSK.

UNITV ERRORCONTROLCODING
Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes-Convolutional codes - Vitterbi Decoder

TOTAL:45 PERIODS

OUTCOMES:

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

Design PCM systems

Design and implement base band transmission schemes

Design and implement band pass signaling schemes

Analyze the spectral characteristics ofband pass signaling schemes and their noise performance

Design error control coding schemes

TEXT BOOK:
1. S. Haykin, "Digital Communications", John Wiley, 2005

REF'ERENCES:
l. B. Sklar, "Digital Communication Fundamentals and Applications", 2"d Edition, Pearson Education,20O9

2. B.P.Lathi, "Modem Digital and Analog Communication Systems" 3'd Edition, Oxford UniversityPress 2007

3. H P Hsu, Schaum Outline Series - "Analog and Digital Communications", TMH 2006

4. J.G Proakis, "Digital Communication", 4th Edition, Tata Mc Graw Hill Company, 2001.
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EC650l .TRANSNIISSION LINES AND WAVE GTIIDES

OB,IECTIVES:
o'l'o introduce the various types oftransmission lines and to discuss the losses associated.

- To give thorough understanding abor.rt impedance transfbrnration and matching.

- To use the Smith chart in problern solving.

o To impart knorvledge on lllter theories ard r,vaveguide theories

I.]NIT I 1'IN,IE, \'ARRYING ITIE,LDS AND ]\{AXWELL'S EQTI'I'IONS
Motional Electromotir,e Force, General Exptession for motronal EMF, Faraday's Lau,of Induction. Displacement current,
Maxu,ell's equation in the point or dilferential lbrm. Maxu,ell's equations in Integral form, Maxrvell's equations liom
Gauss's Larl Maxr.vell's equations and Boundary conditions. Po-vnting's theorem, Time harmonic (sinusoidal) fields,
It4axlvell's equations in phasor form.

TINIT II TRANSMISSION LINES
Need for Transmission Lines, T1,pes of Transmission lines, Characterization in terms ofprimary aild secondar),constants,
Characteristic impedance. General wave equation, Loss less propagation. Propagation constant, Wave reflection at

disoontinuities, Voltage standing r,r'ave ratio. Transmission line of finite length, The Smith Chart. Smith Chart calculations
lbr lossy lines, Impedance matching by Quarter \ryave transformer, Single and double stub matching.

TiNII III IHE T NTFORM PL.A.NE WA\ E

Wave propagation in free space, Wave propagation in dielectrics, Forward and Backrvard Travelling Wave, Poynting
Theorem and Wave Por.ver, Energl, ofthe Radiated u,ave, Propagation in good conductors and good dielectrics, Skin effect,
Wave polarization, Linearly, Elliptically and Circularly polarized waves,

T]NIT IV TR{NSN,IISSTON,A.ND REFLECTION OF PLANE WAVES AT BOT]NDARIES
Normal incidence of Uniform Plane waves: Conductor-Conductor interlbce, Dielectric-Dielectric interface, Dielectric-
perfbct Conductor interface, Dieleclric-Conductor interface. Oblique incidence on a plane boundary for perpendicular
polarization, Dielectric-Dielectric interface, Dielectric-Conductor interface.

t]NIT V WAVE GTIIDIiS AND CAVITY RESONATORS
General Wave behaviours along unilorm Guiding struoturcs. Transverse Electromagnetic rvaves, Transverse Magnetic
rvaves. Transverse Electric u'aves, TM and TE waves bctrvsen parallel plates, TM and TE rvaves in Rectangular rvave
guides, Bessel's differential equation and Bessel funotion. TM and TE n'aves in Circular w,ave guides, Rectangular and
circular cavity Resonators.

TOTAL (L: ,{5+T:15):60 PERIODS
OUTCOMES

Upon compietion ofthe course, students will be able to:

- Discuss the propagation ofsignals through transmission lines.

o Analyze signal propagation at Radio 'liequencies.

- Explain radio propagation in guided systems.

- Utilize cavity resonators.

TEXT BOOK:
1. John D Ryder, "Networks lines and fields", Prentice Hall of India, New Delhi, 2005

REFERENCES:
1. William H Ha1.t and Jr John A Buck. "Engineering Electromagnetics" Tata Mc Graw-Hill Publishing Company Ltd,

NewDelhi,2008.
2. David K Cheng, "Field and Wave Electromagnetics", Pearson Education Inc, Delhi, 2004.

3. John D Kraus and Daniel A Fleisch, "Electromagnetics with Applications", Mc Grarv Hiil Book Co,2005.

4 . GSN Ra3u, 'Electromagnetic Field Theory and Transmission Lines", Pearson Education, 2005.

5. Bhag Singh Guru and HR Hiziroglu, "Electromagnetic Field Theory Fundamentals", Vikas Publishing House,
NewDelhi,2001.

6. N. Naral,nnn Rao, " Elements of Engineering Electromagnetics" 6th edition Prentice Ha11.2004.
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l""crtkenri;r t:nn lcntl lo dclth il.it is Icli untrt:irtctl. lllscd r)n sorrc statistics it is firuncl tirat

tlte lcttlir:nrin is lhc fllilt cmrsc ol'tlcirtlr in rncrr arrrl sixtlr citlrsc ol'clcath in wornerr.

I.ettkctttia origiltittcs irr thc tronc nranrlror'. liach [:one contain.s a tlrin matcrial insidc it

rvhiclt is also ktto$'lt tts a l:ortc lnarrow.'l'he uornporrcnls ol'bbod arc ltcd Illooel Cclls

(crythrttcl'tcs). Wlrite Illood Cclls (lcucncytcs). platclcB antl plasrna. I.cukcnria is

dctcctetl ottll'h1'analyzirrg the rvhitc blood cclls. Sa our study is lbcuscrl only on thc

rvltilc lrloo<l cclls (WI]Cs). 'l'he cclls in thc lronc n]arrow sta( changing and they gct

infcctccl itttd l:econtc lcukcmia or irrl'cctcd ccll.s. 'l'hcsc lcukcmia cctls arc having strangc

pnrpcr"{ics tltart the ttorntal cclls. 'llcir growth is abnclnnal and survival time is more

{hirn (lte ttorntal cclls. 'l'hey intcrrupl nonnal cclls to carry out their worJ<. Aficr a cerlain

ilnloun{'oltintc norrnal cclls die lvhilc lcukcmia cclls don't. l'he old leukemiacells last

for a long tilrte and rrcw leukcrnia cclls producc in an abnormal lvay. lhe ratc at which

thc lcukcnria cclls progrcss is difli:rcnt accortling to thc typc of lcukcmia.ln this rvork,

t(ttonralcd approlch ol-lcukenria dctcction is proposed. ln a manual rncthod of lxukcuria

tlctection, cxpcrts chcck thc microscopic inragcs. 'l'lris is lcngthy and timc taking proccss

ri'lrich dcpcntts orr tlrc pcrsolr's skitl.
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OI},JECTI\'ES:

,4NTENNA AND WAVE PROPAGA'I'ION

,. To give insight o1'the radiation phenomena,

- To give a thoror.rgh understanding ofthe radiation characteristics ofdifltrenl lypes olantennas

- To create a\l/areness about the dilGrent types of propagation o1' radio waves at difT-erent Iiequencies

T]NIT I FUNDAN,II,NTAI,S OI,- RADIA'IION
Definition of antenna parameters - Gain, Directivity, Effective aperture, Radiation Resistance. Band rvidth, Beam u.idth.
Input Impedance. Matching - Baluns, Polarization mismatch. Antenna noise temperature, Radiation from oscillating
dipole, Half wave dipole. Folded dipole. Yagi array.

UNIT II APERTT]RT] AND SLOT AN'I'ENNAS
Radiation from rectanguliu' apeffurcs. Unifbrm and Tapered apefiure, Horn antenna . Reflector antenna. Aperture
blockage. Feeding structures, Slot antennas,Microstrip antennas - Radiationmechanism - Application,Numerical
tool for antenna analysis

T]NIT III AN'I'ENNA ARRAYS
N element linear array. Pattern multiplication. Broadside and End fire array - Concept of Plrased alrays. Adaptive
array, Basic principle of antenna Synthesis-Binomial array

TINIT IV SPECIAL ANTENNAS
Principle of frequency independent antennas -Spiral antenna, Helical antenna, Log periodic. Modern anlennas-
Reconfigurable antenna, Active antenna. l)ielectric antennas, Electronic band gap structure and applications, Antenna
Mcasurenrents-Test Ranges. Measurement of Gain, Radiation pattern, Polarization, VSWR

TINIT V PROPAGATION OF RADIO WAVES
Modes of propagation , Structure of atmosphere , Ground wave propagation , Tropospheric propagation , Duct
propagation, Troposcatter propagation, Flat earth and Curved earth concept SIq' wave propagation - Virnral height,
critical frequency . Mtrrimum usable frequency - Skip distance,Fading , Multi hop propagation

TOTAL:.{5
PERIODS

OT]TCOMES:

Upon completion of the course, students will he able to:

Explain the various types of antennas and wave propagation.

Write about the radiation from a current element.

Alalyze the antenna arrays, aperture antennas and special antennas suoh as frequencyindependent and broad
band

LTPC
J 0 t)3

9

9

9

9

9

-
-
-

TEXT BOOK:
l. John D Kraus," Antennas for all Apptications", 3'd Edition, Mc Grarv Hill. 2005.

R"E,FERENCES:

1 . Edward C.Jordan and Keith G.Balmain" Electromagnetic Waves and Radiating Systems" PrenticeHall of India, 2006

2. R.E.Collin,"Antennas and Radiowave Propagation", Mc Grarx, Hill 1985.

3. Constantine.A.Balanis "Antenna Theory Analysis and Design", Wiley Student Edition, 2006.

4. Rajeswari Chatterjee, "Anteuna Theory and Practice" Revised Second Edition New Age Intemational

Publishers. 2006.

5. S. Drabowitch, "ModemAntennas" SecondEdition, SpringerPublications,2007.

6. Robert S.Elliott "Antenna Theory and Design" Wiley Student Edition, 2006.

7. H.Sizun "Radio Wave Propagation for Telecommunication Applications", First lndian Reprint, Springer Pubfications,

2007.
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8C6701 RF AND N'IICROWAVE ENGINEERING LTPC]O
03

OBJECTIYES:
o To inculcate uliderstanding ofthe basics required lbr circuit representatioll olRF netrvorks.

o To deal rvith the issues in the design of microwave amplilier.

o To instill knou,ledge on the properties o1-r,arious microsar e conrFonents.

o To deal rvith thc rnicrorvave generation and microrvave measurement techniqucs

TIh.IT I T\YO PORT NETWORK TIIEORY 9

Revicrv of l-ou, fiequency parameters: Irnpedance, Admittance. Hl,brid and ABCD paramelers, Dillerent t.vpes of interconnection of
'fwo port netnorks. High Frequency pararneters. Formulation ofS pararneters. Properlies ol S pararneters, Reciprocal and lossless

Net*'ork, Transmission matrix. RF behavior of Resistors. Capacitors and Inductors.

T]NI]'II RI,'Ai\'TPI,IIIIERS AND NIATCHING NETWORKS 9

Characteristics of Amplifiers. Amplifier po*,er relations. Stabilitl considerations. Stabilization Methods.Noise Figure, Constant VSWR,
llroadband. IJigh pou,er and Multistage Amplifiers. lnpedance matching using discrete components. Tu,o component matching
Netrvorks. Fre cluencv responsc and qualitl, factor, T and Pi Matching Netu.orks. Microstrip Line Matching Netrvorks.

TINI'T III PASSIVI] AND ACTIVE N'IICRO\\'A\TE DEVICES 9

Terminations. Attenuators. Phase shifters. Directional couplcrs, IJl'brid .lunctions. Porver dividers. Circulator, Isolator. Impedance
rnatching dcrices. 'l'uning screrv. Stub and quarter wave transfonners. Crystal and Schottkey diode detector and mirers. PIN diode srvitch"
Gunn diode oscillator. IMPATT diode oscillator and amplifier, Varactor diode, Introduction to MlC.

UNIT IV ]\{ICRO}|'AYE, GEI*ERA.TION 9
Revierv of conventional vacuum Triodes. Tetrodes and Pentodes, High frequencl, effects in vacuum Tubes. Theory and application of
Two cavitl, Klystron Amplifier, Reflex Klystron oscillator. Traveling nave tube amplifier. Magnetron oscillator using Cylindrical. Linear,
Coaxial Voltage tunable Magnetrons, Backrvard rvave Crossed lield amplilier and oscillator.

UNIT V N,IICROWAVE ]\{EASURENTENTS 9
Measuring Instruments : Principle of operation and application of VSWR meter. Pou€r meter, Specuxm analyzer. Netrvork analyzer.
Measurement of Impedance, Frequency" Power, VSWR. Q- factor, Dielectric constant, Scattering coefficients, Attenuation, S-parameters.

TOTAL:45 PERIODS

OUTCOMES:
flpon completion ofthe course, students will be able to:

- Explain the active & passive microwave devices & components used in Microwavecommunication systems.

- Analyze the multi- port RF nehvorks and RF transistor amplifiers.
,. Generate Microrvave signals and design microu,ave amplifiers.

- Measure and analyze Microwave signal and parameters.

TEXT BOOKS:
1. ReinholdLudu,igandGeneBogdanov,"RFCircuitDesign:TheoryandApplications",PearsonEducationInc.,2011

2. Robert E Colin, "Foundations for Microwave Engineering", John Wiley & Sons Inc, 2005

REFERENCES:
1 . David M. Pozar, "Microrvave Engineering", Wiley India (P) Ltd, Neu'Delhi, 2008.

2. Thomas H Lee, "Planar Microwave Engineering: A Practical Guide to Theory, Measurements andCircuits"', Cambridge University

Press" 2004.

3. Matheu,M Radmanesh. "RF and Micronave Electronics", Prentice Hall. 2000.

4. Annapurna Das and Sisir K Das. "Microu,ave Engineering". Tata Mc Gravv Hill Publishing Companl,Ltd, Ner.v Delhi. 2005.
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EC.6'.702 OPTICAL CON{NlITINICATION AND NET\\IORKS LTPC
3 0 03

OBJECTIyES:
o To Iracilitate the knorvledge about optical llber sources and transmission teclrniques

o To Enrich thc idca of optical fibcr net*orks algorithm such as SONET/SDH and optical CDMA.
o To Explore tlie trends ofoptical flber measureurent syslems.

T]NIT I INTRODT]CTION I'O OPTIC,\L FIBERS 9

Evolution ol'liber optic slstcm- Lilcment of an Optical Fiber Transmission link-- Total inlernal rellection-Acceptance angle Numerical
aperture - Skol ral's Ral,Optics-Optical Fiber Modos and Configurations -Mode theory'of Circular Wavc guidcs- C)r,enicu, of l\4odcs-
Kel,Modal concepts- Linearly Polarized N4odcs -Single N{ode Fibers-Graded Index fiber structure.

T]NI1'II SIGN.\L DECRADATION OPTICAL FIBE,RS 9

Attenuation - Absorption losses. Scattering losscs, I3cnding Losses. Core and Cladding losses, SignalDistorlion in Optical Wave guides-
Information Capacity determination -Group Dolay-Matcrial Dispersion. Wave guide Dispersion. Signal distorlion in SM llbers-
Polarization Modc dispersion. Intermodal dispersion, Pulse Broadening in GI fihers-Mode Coupling -Design Optimization o1-SM fibers-
RI profile and cut-o1l' rvavelength.

UNIT III IIII}I.],R OPTICAI- SOTIRCES AND COTJPLING 9

Direot and indirect Band gap materials-LED structures -Light source materials -Quantum elliciency and LED porver, Modulation of a

LED, lasers Diodes-Modes and Threshold condition -Rate cquations
-Erternal Quantum elficiencl, -Resonanl fiequenoios -Laser Diodes, Temperalure ellects. Introduclion to Quantum laser, Fiber amplifiers-
Porver Launching and coupling. Lencing schemes, Fibcr -to- Fiberjoints. Fiber splicing-Signal to Noise ratio , Dotector response tirnc.

T]NIT IV FIBER OPTIC RECEIYER AND NIE,4,STJREN{ENTS 9
Fundamenlal receiver operation, Pre amplifiers. Error sources - Receiver Configuration- l']robabiliq of Error - Quantum lirnit.Fiber
Attenuation measutements- Dispersion measurements - FiberRefractive index profile measurements - Fiber cut- off Wavo length
Measurements - Fiber Numerical Apcrture Measurements - Fiber diameter measurements.

IINIT \I OPTICAL NETWORKS AND SYSTEM TR{NSN{ISSION 9

Basic Netu,orks - SONET / SDH - Broadcast - and -select WDM Networks -Wavclength Routed Netu,orks - Non linear effects
on Network perfirrmance -Link Po,uver budgel -Rise time budget- Noise Effects on System Perfomance-Operalional Principles of
WDM Perlormance of WDM + EDFA system - Solutions * Optical CDMA - Ullra High Capacity Netr'vorks.

TOTAL:45 PERIODS

OTITCO]\TES:

tlpon completion of the course, students u,ill be able to:

- Discuss the various optical fiber modes, configurations and various signal degradation fbctorsassociated rvith optical fiber.
o Explain the various optical sources and optical detectors and their use in the opticalcommunication system.

- Anal!'ze the digital transrnission and its associated parameters on system perfbrmance.

TEXT BOOKS:
1 . Gerd Keiser, "Optioal Fiber Communication" Mc Grarv -Hill Intemational, 4tr'Edition., 2010.

2. .Iohn M. Senior, "Optical Fiber Communication", Second Edition, Pearson Education.2007.

REFERENCES:

1. Ramaswami, Sivarajan and Sasaki "Optical Nstrvorks", Morgan Kaufmann, 2009.

2. .I.Senior, "Optical Communication, Principles and Practice", Prentice t{all of India. 3'd Edition,2008.

3. .LGorver, "Optical Communication System", Prentice Hall of India.200l
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IT6005 DIGITAI, Ii\{AGE PROCESSING LTPC
3 00 3
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OBJECTI\TES:

The student should be made to:

- Learn digital image lundamentals.

- Be exposed to simple inrage proccssing techniques.

- Bc familiar u'ith image compression and segmentation teohniques.
,- Learn to represcnt irnago in form of lbatures.

T]NII'I DIGII-AI,INT,{,GE FTiNDAI\II,]NT-4,LS 8

Introduction - Origin - Steps in Digital Image Proccssing - Clomponents Elcments ol Visual Perception , lnragc Sensing
and Acquisition - lnrage Sarnpling and Quantization - Relationships betu'een pixels - colrtr ntodcls.

TTNIT II I]!I,{GE ENIIANCENIENT IO
Spatial Domain: Gray level transfbrmations - Histograrn processing - Basics of Spatial I'iltering- Smoothing and Sharpening
Spatial Filtcring - Iirequency Domain: Introduction 1o Fourier Transform

- Srnoothing and Sharpening frequencl, domain filters - Ideal. Butteru,,orth and Gaussian filters.

TiNIT III INIAGE RESTORAI'ION,\ND SIiGN{ENTATION 9
Noisc modcls - Mean Filtcrs - Order Statistics - Adaptive flltcrs - Band re.iect Filters - Band pass Fillers - Notoh Filters -
Optimum Notch Filrering - Inverse Filtering - Wicner filtering Segmentation: Detection of Disconlinuities-Edge Linking and
Bor.rndary detection - Region based segmentation- Morphological processing- crosion and dilation.

IINIT IV \YAVELETS AND IN{AGE CON,IPRESSION 9
Wavelets - Subband coding - Multiresolution expansions - Compression: Fundamentals - Image Compression models - Error Free
Compression - Variable Length Coding - Bit-Plane Coding - Lossless Predictive Coding - Lossy Compression - Lossy Predictive
Coding - CompressionStandards.

T]NI'I'V INIAGE REPRESENTATION AND RI'COGNITION 9
Boundary representation - Chain Code * Polygonal approxirlation. signature. boundary segnlents -Boundary description - Shapc
number - Fourier Descriptor, moments- Regional Descriptors - Topological feature, Texture - Pattems and Pattern olasses -
Recognition based on matching.

TOTAL: 45 PERIODS
OUTCONIES:

flpon successful completion of this course, students will be able to:
,. Discuss digital image fundamentals.

- Apply image enhancement and restoration techniques.

- Use image compression and segmentation Techniques.

- Represent features ofimages.

TEXT BOOK:
1. Rafael C. Gonzales, Richard E. Woods, ''Digital lmage Processing", Third Edition, PearsonEducation, 2010.

REFERENCES:
1. Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, "Digital Image Processing UsingMATLAB", Third Edition Tata Mc

Graw Hill Pvt. Ltd.- 2011.

2. Anil Jain K. "Fundamentals of Digital image Processing", PHI Leaming Pvt Ltd.,2011.

3. Willliam K Pratt, "Digital lmage Processing". John Willey, 2002.

4. Malal'K. Pakhira, "Digital Image Processing and Pattem Recognition", First Edition. PHI LearningPvt. Ltd . 2011.

5. http://eerveb.pol),.edu/-onur,4eclures/leotures.html.

http. //wr,vu,. caen.uiorva. edu/-dip/LECTURE/1 ecture. htm I
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EC6OO9 ,\D\/.\NCED CO\IPT|I'E,R AR(]HITECTT]RE L T P C
I 0 03

OB.IECTIVES:

Thc studcnt should be made to:

- [Jnderstandtlrcrnicro-arcliitectural desigu ofprocessors

- Learn about thc various techniques used to obtain pcrformance improvement and pou'crsavings in cuffeut processors

TINIT I ITTINDA\{EI'TALS OF CO}'IPT]TER DESIGN 9
Revies ol'Fundatnentals of CPU. Memon'and IO - Trends in tcchnologv. po\\'er. energ) and cost"Dcpcndabiliq'- Performanoc
Evaluation

IJNIT II INSTRTICTION I,EVEL PARALLELISNI 9
ILP concepts - Pipclining overvierv - Compiler Teohniqucs for Exposing ILP - Dynamic Branch Prediction - Dlnamic Scheduling

- Multiple instruclion Issue - llardu'are Based Speculation - Staticscheduling - Multi-thrcading - Limitations of ILP Case
Sludies.

TiNIT III DATA-I-F]\TE,I- PARALLELISNT
Vector architectr-rre - SIMD extensions Graphics Processing units - Loop level parallclism.

T]NIT IV THREAD LEVEI, PAR{LLELISNI 9
Symmetric and Distributed Shared Memory Architeoturcs - Perfbrmance Issucs -Svnchronization -Models of Memory Consistencv

- Case studies: Intel i7 Processor. SMT & CMP Processors

TINIT V N'IEN{ORY AND I/O 9
Cache Performance - Reducing Cache Miss Penalty and Miss Rate - Reducing Hit Time - Main Memory and Perfbrmance -
Memory Technology. Types of Storage Del'ices - Buses - RAID - Reliability. Availabilitl, and Dependabilif, - l/O
Perfornance Measures.

TOTAL:,15 PERTODS

OT]TCONIES:
At the end ofthe course, the student should be able to:

- Evaluate perfbrmance ofdifferent architectures with respect to various parameters

- Analyze performance ofdifferent ILP techniques

- ldcntif' caclie and memory related issues in multi-processors

TEXT BOOK:

l. .lohn L Hennessey and David A Patterson, ''Computer Architecture A Quantitative Approach",Morgan Kaufmann/ Elsevier. Fifth
Edition, 2012.

REFERENCES

1. Kai l{wang and Faye Briggs, "Computer Architecture and Parallel Processing", Mc Grar.r.Hilllnternational Edition. 2000.

2. Sima D, Fountain T and Kacsuk P. "Ad'r,anced Computer Architectures: A Design SpaceApproach". Addison Wesley,

2000.
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T]NIT II DISPLAY DEVICES AND I,ASIi,RS 9
Introduction. Photo Luminescenoc. Cathode Luminescence" Electro Luminescence, Injeclion Luminesocncc. Injection Luminescence.
LED, Plasma Display, I-iquid Crystal Displays. Numeric Displals. Laser Eniission. Absorption, Radiation. Population Inversion. Optical
Feedback. l'hreshold condition, Laser N4odes. Classes ofl.asers.Mode Locking. laser applications.

TINI'I' III OPTICAI, DETI'CTION DE\/ICES
Photo detector. Themral detector, Photo Devices, Photo Conductors. Photo diodes "Detcctor Performance.

TINIT IV OPTOEI,ECTRONIC N{ODTILATOR 9
Introduction, Analog and Digital Modulation, Electro-optic modulators, Magneto Optic Devices, Acoustoptic devices. Optical. Su,itching
and Logic Devices.

r,rc60l6 OP'l'O ll l. llcl'R.Ol{ I(' DI,IYICI ES LTPC
3 0 03

OBJECl'I\IES:

- l'o understalid the basics o1'solid state physics.

- To understand the basics oldisplay deviccs.

o To understand the optical detection devices.

o To understand the design ofoptoelcctronic integrated circuits.

Ti\I'[ I I.]I,I'NIE,N1'S OI.'I,IGHT AND SOLID SI'AI'I' PIIYSICS 9

Wavc naturc oflight. Irolarization. Interference- Dilliaotion. Light Source. revien, ofQuantum N,lechanical conccpt. Revien,ofSolid State
Ph1,sics. Iteviel'ofSemioonductor Phvsics and Semiconductor Junction Dcvicc.

TOTAL:45 PERIODS

OUTCONIES:
LJpon Complction ofthe course" the students will be able to

o To design display devices.

- To design optoeleclronic detection devices and modulators.

o To design optoelectronic integrated cirouits.

TEXTBOOKS:
l. Pallab Bhattacharya "Semiconductor Opto Electronic Devices", Prentice Hall of India Pvt., Ltd.,Neu,Delhi, 2006.

2. J. Wilson and J.Haukes. "Opto Electronics - An Introduction'', Prentioo Hall. 1995

ft9tii:iiiiil
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REFERENCES:
1. S C Gupta, Opto Eleotronic Devices and Systems, Prentice Ilal of India, 2005.
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EC6801 WIRELESS COMMTINICATION LT PC
3 0 03

OBJT]CTI\'ES:
The student should hc madc to:

- Kno*' the characterislic o1'r,r.'irclcss channcl

- Learn the various cellular architectures

- Understand the concepts behind various digital signaling schemes fbr lading channels

o Be lamiliar the various multipath rnitigation techniques

- llnderstand the various multiple antenna systcms

TIh.IT I \\,IRELIiSS CHANNELS 9

Large scalc path loss - Path loss models: Free Space and Trvo-Ral,nrodels -[.ink Budget design -Small scale fading- Paramctcrs of
mobile rnultipath channels - Time dispersion paramcters- Coherence bandu,idth - Doppler spread & Coherence tirle. Fading due
to Multipath time delal spread - flat fading - fi'equency' seleclive l'ading - Fading due to Doppler spread f-ast tirding - slorv
fbding.

TINTTII CELLT]LARARCIII]'I'CTT]RE
Multiple Access tcchniques - FDMA. TDMA. CDMA - Capacitl, calculalions-Cellular concept- Frequency reuse

assignment- liand ofl'- interf'erence & s)'stem capacilv- trunking & gradc of scn'ice - Covcmge and capaciq. improvernenl

9

channel

trNll'III DIGII'AL SIGNALING FOR FADIiT-G CIIANNELS 9
Structurc of a rvireless communication link" Principles of Offset-QPSK" p/4-DQPSK, Minimum Shift Kel,ing. Gaussian Minimum
Shift Keying. Error perfbnnance in fading channels. OFDM principle {'vclic prelix" Windorving. PAPR.

T]NIT IV N'IULTIPATH N'IITIGATION TECHNIQTIES 9
Equalisation - Adaptive equalization. Linear and Non-Linear equalization. Zero forcing and LMS Algorithms. Diversity - Micro
and Macrodiversity, Diversity combining techniques, Error probability in fading channels u,ith diversitl'reception. Rake receiver.

UNI'|'\, MUt,TIpLti ANTENNA TECIINIQUES 9
MIMO s1'stems - spatial multiplexing -System model -Pre-coding - Bearn tbrming - transmilter diversity. receiver diversity-
Channel state infomration-capacily in f'ading and non-fading channels.

TOTAL:45 PERIODS

OUTCOMES:

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

- Characterizc wireless channels

.D Design and implement various signaling schemes forfading channels

- Design a cellular system

- Compare multipath mitigation techniques and analyze their perfbrmance

- Design and implement systems with transmit/receive diversity andMIMO systems and
analyze their performance

TEXTBOOKS:

Rappaport.T.S., "Wireless communications", Second Edition, Pearson Education. 2010-

Andreas.F. Molisch, "Wireless Communications", .lohn Wiley - lndia, 2006.

REFERENCIiS:
1 . David Tse and Pramod Viswanath, "Funtlamentals ol Wireless Communication",Cambridge University Press,

200-5.

2. Upena Dalal, " Wireless Comrnunication". Orford University Press. 2009.

3. Van Nee, R. and Ramii Prasad. ''OFDM for r,r,ireless multimedia conrmunications". ArtechHouse, 2000

]l.l illqlr?r
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EC6802 \YIRELI'SS NETWORKS LTPC
3003

OBJI]CTI\'ES:

- I o stud! about Wircless netl'orks. prolocol stack and standards.

- fo study about lirndanrentals of3G Serviccs. its protocols and applications.

o -['o stud]'about evolution o1-,lC Netrvorks. its architccture and applications.

T]NI'I'I \\1IRI,I,ESS LAN 1)

Introduction-WLAN technologies: Inliared, UllF'narrolvband" spread spectrum -lllllEU02.1I: System architecture" prolocol

architecture. ph-vsical lay'er, MAC la_ver. 802.1lb, 802.1la Hiper LAN: WAT\4. BRAN, Iliperl-AN2 - Bluetooth: Architccture"
Radio Laycr, Baseband la1cr. Link manager Protocol. securitr, - IEEE,802.I6-WIMAX: Physical la1-er. MAC. Spcctrunt
allocalion lor WIMAX

IINIT II N'{OBILE NETWORK LAYF]R 9

Introduction - Mobile IP: lP packet deliverl. Agent discovery. tunneling and cncapsulation. IPV6- Netrrork layer in the internet-
Mobilc IP session initiation protocol - mobile ad-hoc netrvork: Routing, Destinalion Sequenoe distance vector. Dynamic source

routing

TTNIT III NIOBII,E TR,\NSPORT LA}'ER 9

TCP enhanccrnents fbr r.vireless prolocols - Traditional TCP: Congcstion control, thst retransmit/fast recovsry. Lnplications olmobility -

Classical 1'Ci' irnprovements: lndirect TCP, Snooping TCP, Mobilc TCP. Time out lieezing, Selective retransmission. Transaction

oriented ]-CP - TCP over 3G u,ireless netrvorks.

TiNIT IV \\IIRELESS WIDE ARIJA NETWORK 9

Overvierv of UTMS Terrestrial Radio access netr.vork-UMTS Core netu,ork Arohitecture: 3G-MSC. 3G- SGSN. 3G-GGSN. SN{S-

CMSC/SMS-lWMSC. Fireu,all. DNS,DHCP-High speed Do*nlink packet access (HSDPA)- LTE nelrvork architecture and protocol.

T]NI'T \/ 4C NET\\'ORKS 9

Introduction - 4G vision - 4G features and challenges - Applications of 4G - 4C Technologies: Multicarrier Modulation" Smart

antenna techniques. OFDM-MIMO systems, Adaptive Modulation and coding rvith time slot scheduler. Cognitive Radio.

TOTAL:45 PERIODS

OT]TCONIES:
Upon completion of the course, the students will be able to
o Conversant u'ith the latest 3G/4G and WiMAX netu'orks and its architecture.

oDesign and implement wireless network environment lbr any application using latest n'irelessprotocols and standards.

olmplement diflerent type of applications for smart phones and mobile devices with latest networkstrategies.

TEXT BOOKS:

1. Jochen Schiller, "Mobile Communications", Second Edition, Pearson Education 2012.(Unit I.ll.lil)
2. Vijay Garg, ''Wireless Communications and netrvorking", First Edition, Elsevier 2007.(Unit IV,V)

REFERENCES:
'1 . Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, "3C Evolution LISPA and LTE lorMobile Broadband", Second

Edition, Academic Press, 2008.

2. Anurag Kumar" D.Manjunath, .loy k-uri, "Wireless Netuorking", First Edition, Elsevier 201i.

3. Simon Ha.vkin . Michael Moher. David Koilpillai, "Modem Wireless Communications",First Edition. Pearson

Education 20 I 3
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As population is burgconing. llierc is an inc,reas*. in th* ngmber *l'

vr:hiclcs on l"hc roacl atrcl hence iln upslrrsc in the prohlems assaciated

with trafllu nlilnagcnlctlt. especially thc puhlic transport.The futile lang

rvait long u'ait for a bus to arrive can lre avoitleil hy. Intelligent plrblic

'l'ransportation System.With the increase o1'personal trip an6 r,ehirles in

urban arca, tratfic problenrs has become a gracluallf inrportant issue- Xt is

one ol'the principal problems rvhich should he settled [rr. goyemrcenr. If

board is appropriatc. passensers carr I'ind qtricklv rhe righr hr:-q line,.,{

snalt inlbnnatit)tt st'stetr has been proltoseel t'here tht rrar,eilers Set l:illi
infonlation system aboul cunent location- nert location olbris and rri r.rri

levcl inside the bus.This system is designerl using *\RDUINO LtNt.,- IR

sensor and GPS rlodule. An Intelligent T'ransporatilrion svstem {}l-sl

removes the ban"iers lbr public transport usilse antl creates the Pssirivr'

impact about the trLrs.iourney.
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t'ir;lnixg. ?,'lqruse. instigulir-:n and r:fficcs anf, rrquir*d ai t!:c fifi:

:t'*il; *i t}e da1". P*rii: ir ar s*mrtir*es tlrraughout thr &ay r.\runir;g ii

r*qair** in ifidci*{riss d{.Ie to dirt generated durilg the ma.rufacluri;c

pro{r-qs- Our prcp*sed s1'*ern is an efflci :.nl. a??t*ach to do t*e c}*a*ic3

F *<rss a1.i1sn:*aticaill'. It is equipped r','ith autamatic.l*a*uai ***ttzg.ar*d

i: ra"*rks i:: reaX qime. Ii keeps on moring and cleanir:g t}re *oar- *r"ct ?tt

ficds and obstacle it moves back and again foilorr= &e path- Y;'e caa *tea

tcntrcl il using sur mobile phones. Atrnega 138 P-Pr.r is rced as e

!'{icraqs*iroXler. Direct impiementatisn is possibie as 1\e can i::rpl*:r*t

ffc,*i cieaJ?er- ssap\' ll'ater- 1r'ater tank etc. S1'stem is implemepie.d olz e

bigurbre*abie bodl.and s,Leels of 10 crn diamerer. l{allual rncde *c;1qs

'.r"her: 
q? control the robot rvith rnsbile phone a*d il swit*hrs

s$gon?aticelly to Automatic rnode n'hen u:e don't control robot

lNClPAr"
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'l'ltr: hrtrr.lls.;rrr dr:vrluprttr:r)li. in lr r,;r-lrFirblrc nir rltrtrlity .,{:n,;,r ;r.,.,r:mtrly

iirr ;r:r-rllz,irrlt 1'rr;r':,rrrrll r:xJr*:;rrre lc ;rir rnllulir.rn, hc*nrdiny.lrr llrr W*fid

llr:.r,rl1lt {}r1:lrtizltti{1,}, *,ql}{r:iur* kr irir polhrtirrll i:, rrorr' tllc ltrrge:;t :;inyla

rrf iftlnrlrnt;rl helltlt ri*L; pl*h;rlly, leittling {o irpprrrximate,y 7 milli*n

d*atlis in 2{113 *lcnr:. Ilrtnlhle air qr:ality $en!;$rb havc th* pnte:ntinl to filt

frr thr: g*p lcfi hv lrtrl.l r nal air ptillrrlion twtniufing. Air prillution:;cnsrrr

tr,cbntilt 93' i:; deerca:ring in u*sr and:i'/,u, mcaningit is nrrrv l*n,ahlc [o usc

!rr* *strr$t plrnahlc air pollutir)n se n$()r:;. '|hc dau c<tllccta:t, hy the air quirlity

Erri,i,r asrr:nrhly. 'l"he air quality in ritics is degrading) a$ i:t resul{ of a

crrrnplex intcraetion hctwcun natural antl arti{Jcial cnvironmenral

crrnrjiti*ns. With theinrrea*e inurbaniritLionrnrJ inelustrialinttir:nand lack

*{ t:ttnirr.il *n t:rnig:+i*ttr anrJ *sse of cittalylie e{,neerlcrs.,n Eft:at iimoilnl r.}1"

traniculirln and ulxi* ga.l,cii are pnrJuced.'lhc rh.jcctivu ot'the projccr is trr

mrrnil*r air pttlluti{tn t n rttatls irnd track vchicles rvhich eaus{: pollution

{}l,'sr i} *pccilicd Iirnit. lnersascd usu o{ automohilcs is l suritsus prohk:m

t*at ha* h*r:n art-tunel fttr a vury long time. 'fhis plper givcs survcy, of

clillcrclrt :;;rsl*lrs uscd t* mrnilrr l,elticulfir polluti*n ancl prr;po$e.s uric

{",sfu.'t trt xddrc:;x this pr*hlem"
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'lltcrt"r., ttt'*i rdt tilitn:i I.it.:i,l)l{: ,,rlut ;tft ntil ltavin,,t llir:ir tl.iyritlii *rivirt,,t,

lit't:l1r,t: tvi,lr lltrttt, ilt:ll*lttl lliry ;rrr,: rniiirtl;rinin5r, l'trl,* lit:t:wt*, lhu: r,* |?ri*,

{lrc, r';rf irr ql'rrt:r:irlcrrt il+ irtq:r'mti:,iny- tlt.vt duy:t,'l'hu oh)t:r:Li,,tq: ci'lhits prut.i*&

i:; trr littrl rltl tll* lirl,"r: lir:r:n';t: llt imil lu itvttitl Lltr: unaxpcctcrJ itr:{,id*fi1:t

rrtit.l trr :+irvt lhr lilu ol nnny ,'lh* lr,k* lice:nticy lf"l i: prttce:',:;ce|by usi*g

llt* lixlttt" prirtt rrrirlur" 'l'er lintl ^ tl1iu1 wittt lhkc. elriving list:n$c ir; a

tli|l1s.tfit lir:;li lr llrc ll'l'f.):; anrl llrc palic*, ol'ficur,r, ln ordcr L* avr:iil tltis

r;iIurtlirtt itttil le t ovcrerrnrc tlrr 1'lrohlcrrs, Lhe pru:pn:;etl xy:;Lcm vtill pr*vide

tlrr: rlrivirrg lic*nse varilication using Arduino miarocnnlrtsll*r vriith

linperltrint rciltirr, Wi(lr thc hclp of"the lingcr prrnL rcadt:rr u*crs l;inger

prirrr rvill be lakcr iffi(l ral*virnL inlirnn'dtion rcgurtling driving license

clattrlrase like liecn:iu lelurtilicatiort numhcr, phttlrt, and Aadhar card

Irrlnlrur". llriving Iiccnsc elntrhuse is ntnintainingwittt the hclp eil'Arduino

Irli(:r{,c(}gt rull*r, Whcncvcr tlta {)t'li*crs rvanl to chcck the clriving lisense

ril'llrc vclticlc gtierl.t lhe vcrilieiltiori systcm is uscd t"o authenticatc the

Iiahility ol" tlts u$eff.
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(ilauecml is ()nc rtl' thc second leading retinal disea-scsafier

Clatarae.t in tlrc rvorld. As the glaucoma progresscs , the aplic newc is lost

and thc optic cup grows ivhich le'ads to loss of eye sight. So, early

dctcctirin is vcry important. lhe input images are taken from the

Structured Anall'sis of the Retina (STARE) database and the healthl,

imagcs arc lakcn liom thc database MESSIDOR.A nerv approach is

propnsed b1' prcproccssing the retinal image by dilation. enhancement

using Contrast l.imited Adaptive l-listogram Equalization method and

c,xtracting usclul fbaturcs from the retinal images using Principal

Component Analysis (PCA). The extracted features are classifisd using

Supporl Vcctor Machine (SVM), Naive l3ayes and K-Nearest Neighbor

(K-NN, classillers. 'fhe naivcs Ba1'es classifier gives high accuracv of

95"/t, accurac],. 'l'his dcmonstratcs the eflectiveness ol the llatrrre

exlraction nrethrrd I'CA and Naives llayes as a classifier and compared

rvilh othq' classi liers.
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I'inurgy con.lurilption in nietropolitan cities is insrcasin gday hy day.

In cvcry city. considcrablc amount rf clcctricity is heing usecl f?lr thc

purposc oI'.strcct lighting systcm. Serrnc ff*as of'thc city may havc low

Irequency of passerby, hut it's obscrvcd that the amoun Lo{ cnergy the $treet

Iights consumc in thcsc arca.s is samc as thal. olarsa"s with higlr fieque,ncy

passcrby. As a resull enormous amclunt af energy is wa.gl.ccl withc.rut being

uscd. Irr the proposed .system, high intcnsity clischa rgc lamps are replaccrJ

by l-liD's which can altcr its intcnsity basccl on thc nccrJ. Moyement of

vehicles is senscd r-lsing ob"jcct scnsor and wcather conditions are cletccted

by humidiLy sensor and the intensity of the street light is rcduced whcn not

in use. The system also detccts moisture content of the soil present alang

the street lights plants and irigates they switches on the water valve so that

proper watering is done to plants present in near the highway street light

Iamps.
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n'650J WEI} PROGRA\'I\IING I,TP C
310,1

OBJECTIVES:
The student should be made to:

r Undersland the teclmologies used in Web Programming.

o Knou, lhe importance of object oriented aspeots of Soripting.

o Understand creating database connectivity using JDBC.

. Learn the concepts ofrveb based application using sockets.

TINIT I SCRIPTING. 9

Web page Designing using HTML, Scripting basics- Client side and server side scripting. .lava Script- Object, narles, literals. operators and
expressions- statements and lbatures- events - r'vindorvs - documents - frames - data types - builrin functions- Browser object rnodel - Verilying
fbrms.-l{TMl-5- CSS3- I1TML 5 canvas - Web site creation using tools.

NIT II JAVA 9
Introduction to ob.iect oriented programming-Features of Java - Data types, variables and arrays -Operators - Control statements -
Classes and Methods - Inheritance. Packages and Interfaces - Exception Handling - Multithreaded Programming - InpuVOutput - Files

- Utility Classes - String Handling.

UNIT III JDBC 9

JDBC Overview - JDBC implernentation - Connection class - Statements - Catching Database Results, handling database Queries.
Netrvorking- InetAddress class - [,rRL class- TCP sockets - UDP sockets, Java Beans -RMI.

TINIT IV APPLETS 9
Java applets- Life cycle of an applel - Adding images to an applet * Adding sound 1o an applet. Passing parameters 10 an applet. Event
Handling. Introducing AWT: Working rvith Window-s Graphics and Tert. Using AWT Controls, Lal out Managers and Menus. Servlet - life
cycle ofa servlet. The Servlet API, Handling HTTP Request and Response, using Cookies, Session l'racking. lntroduction to.ISP.

UNIT V XML AND WEB SERVICES 9
Xml - Introduction-Form Navigation-XMl Documents- XSL - XSLT- Web services-UDDI-WSDL-.Tava web selai ices - Web resources.

TOTAL (L:45+T:15): 60 PERIODS
OUTCOMES:
Upon Completion of the course, the students will be able to

o Desigr web pages.

o Use technologies of Web Programming.

. Apply object oriented aspects to Scripting.

. Create dalabases with connectivity using JDBC

r Build web based application using sockets.

TEXT BOOKS:
1. Harvey Deitel, Abbey Deitel, Internet and World Wide Web: How To Program 5'h Edition.

2. Herbert Schitdt, Java - The Complete Reference, 7tr'Edition. Tata McGraw- Hill Edition.

3. Michael Morrison XML Unleashed Tech media SAMS.

REFERENCES:
1. .lohn Pollock, Javascript - A Beginners Guide, 3'd Edition - Tata McGrarv-Hill Edition.

2. Keyur Shah, Gateway to .Iava Programmer Sun Certification. Tata McGrau, Hill, 2002.
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cs6501 I\I'ERNET PROGRA \T ]\I ING I,T'PC
3l0l

OBJECTIYES:

The student should be made to:

o [.earn .Tar a Programrn ing.

o UnderstanddifferentlnternetTechnologies,

. Be exposed to java specific web services architecture.

[INI'I'II WE,BSITIIS IIASICS, HTNIL 5, CSS 3, WEB 2.0 8

Web 2.0: Basics-RIA Rich Internet Applications - Collaborations tools - Understanding websites andrveb servcrs: LJnderstanding
Intemct - Difference between r'vebsites and rveb sen,er- Intcmet technologies Oven,iew -Understanding the diffcrcnce betrveen
intemet and intranet: HTN'IL and CSS: IITML 5.0 , XHTMI.. CSS 3.

TINIT III CLIENT SIDE AND SI,R\/ER SIDE PROGRAN,INIING 1I
.Iava Script: An introduction to .lavaScript-JavaScript DOM Model-Date and Ob.jects.-Regular Expressions- Exception Handling-
Validation-Built-in objects-Event llandling- DHTMI- rvith .IavaScript- Sen'lcts: .Iava Sen,let Architecture- Sen,let Lile Cycle- Form
GET and POST actions- Session lrlandling- Understanding Cookes- Installing and Configuring Apaohe 'l'omcat Web Server:-
DATABASE CONNECTIVITY: .1DBC perspectives, .)DBC program erample - JSP: Undsrstanding Java Server Pages-.lSP Standard
Tag Librarl(.lSTl)-Creating HTML fbrms by embedding .iSP code.

IINIT IV PHP and XNIL
An introduction to PHP: P}IP- Using PHP- Variables- Program control- Built-in functions-Connectingto llatabase - Using Cookies-
Regular Erpressions: XNIL: Basic XML- Document Type Definition- XML Schema DOM and Presenting XML, XML Parsers and
Validation, XSL and XSLT Transformation, News Feed (RSS and ATOM).

IINIT V INTRODUCTION TO AJAX and WEB SERVICES 9

AJAX: Ajar Client Server Architecture-XMl Http Request ObjectCall Back Methods: Web Senices: Introduction- Java web
services Basics - Creating, Publishing ,Testing and Describing a Web services (WSDl)-Consuming a web service, Database
Driven rveb service from an application - SOAP.

TOTAL (L:45+T:15): 60 PERIODS
OUTCONIES

At the end ofthe cource, the student should be able to:

o lmplement Java programs.

. Create a basic website using HTML and Cascading Style Sheels.

o Design and implement dynamic web page with validation using JavaScript objects and byapplying different event
handling mechanisms.

r Design rich client presentation using A.IAX

o Design and implement simple web page in PIIP, and to present dak in XML format.

o Design and implement server side programs using Servlets and JSP.

TEXT BOOKS:
l. Deitel and Deitel and Nieto, "Internet and World Wide Web - How to Program", Prentice Hall,5thEdition,2011.
2. Herbert Schildt, "Java-The Complete Reference", Eighth Edition, Mc Graw Hill Professional,20ll.

REFEREN( ES:

1. Stephen Wynkoop and.Iohn Burke "Running a Perfect Website", QLIE, 2'o Edition.1999.
2. Chris Bates, Web Programming - Building Intranet Applicalions, 3'd Edition, Wiley Publioations,2009.
3. .Ieffrey C and Jackson, "Web Technologies A Computer Science Perspective". PearsonEducation,20l l

4. Copalan N.P. and Akilandesu,ari .1., "Web Technology", Prentice I-lall of lndia, 2011.
5. Paul Dietel and Harvey Deitel. "Java Horv to Program", , 8'h Edition Prentice Hall of India.
6. Mahesh P. Matha, ''Core.lava A Comprehensive Study", Prentice Hall of India. 201l.
7. Uttam K.Ro1,, "Web Technologies", Oxford University Press" 201 I

NCiPAT
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Engrneering College ror Wou,.
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TINIT I JAVA PROGRAN'I]\{ING 9

An oven,ien' of Java - Data Types Variablcs and Arrays - Operators - Control Statemcnts - Classes - Objects -
Methods - Inheritance - Packagcs - Abstract classes - lntcrfaces and Inner classes - Exception handling - Introduction to
Threads - Multithreading - String handling - Streamsand I/O * Applets.
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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

F;?: i-,-=lii=l*
E.,Ph.D,,M.B.A.,M. I$TE.,F.IE;,

IDHAYA ENGG. COLLEGE FOR WOMEN

c[rr-rr,lesaLr$il'606 ?0 t' KALLAKURIcHI DT'

[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

Next generation mobile networks will depend more heavily on resource

sharing' Study the sharing of radio access network and spectrum among mobile

operators. Assess the impact of sharing these two tlpes of resources on the

performance of spatially disfributed mobile networks. Apply stochastic geometry

to observe the combined effect of spatial clustering among the depioyed base

stations, the shared network size, or the coordination in shared spectrum use on

network coverage and expected user data rate. Uncover some complex effects of

mobile network resource sharing which involve non-linearly scaiing gains and

performance trade-offs related to the sharing scenario or the spatial clustering

level
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Intemet of Things (IoT) is a network of all devices that can be accessed through the

intemet. These devices can be remotely accessed and controlled using existing netlvork

ir-rfrastructure, thus allowing a direct integration of computillg systems with the physical rvorld. This

also reduces hunlatr involvernent along rvith improving accuracy, efficiency and resulting in

economic benefit. Tire devices in IoT Ihcilitate the day to day life of people. Holvever, IoT has an

enoflnous tlueat to security and privacy due to its heterogeneous and dynamic nature-

Authentication is one of the most challenging security requirements in IoT environment, where a

user (external party) can directly access information from the devices, provided the mutual

authentication between user and devices happens.A new signature-based authenticated key

establishment scheme has been presented for IoT environment. The proposed scheme is tested for

security with the help of the widely-used Burrows-Abadi-Needham logic @AN logic), informal

security analysis, and also the formal security verification using the broadly-accepted Automated

Validation of Internet Security Protocols and Applications (AVISPA) tool. The proposed scheme is

also implemented using the widely-accepted NS2 simulator, and the simulation results demonstrate

the practicability of the scheme. Finally, the proposed scheme provides more functionality features,

and its computational and communication costs are also comparable with other existing approaches-

p,l
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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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'l'itq: (Jtttll Qf SCitrl Ltrttg, "l'fnlr lir,rrrrttirrrt/S1,stt'r1 Ar.clilt't:turr. l.\'rrlu{irrrr
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jcnprrrdizc ntt tlutirc rnottilc ttrrtr\'(rr{i lrcr.{rusu: trt'tht t)pr:u rlltttr"* trltltesc nr.l\r.(\rks,

I-Inntlorocr ke1, nrnrrugt-:rut:ut in thc, 3$llt, l,'l"lifSr\H luls trcr,.n tL.sigur.rl ttr r"*r,nk*
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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
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ABSTRACT

Inrages and videos are the impoftant things in the 4tl' generation' In the road or railway

track or traffic analysis irnage and videos is main thing for the analysis process' But

images are taken in the open environment it will suffer under the environment problems'

For that the conventional techniques are not enough for the analysis process' The cloudy

and foggy orhazyweather conditions result as low quality images and videos that are not

identified clearly. This paper proposes fast and efficient fog removal techniques with

quality enhancement techniques. The fog is removed from the foggy images or videos

and enhances the quality of the image or video. with the help of the FFT (Fast Fourier

Transform) the unwanted noise is erased and the clanty of the image and video is

improved. The fog removal algorithms are extended for video by making the temporal

correlation present among the frames. Temporal redundancy removal is an essential step

ofanyvideocodingstandard'Thisisveryusefulandexcellentmethodforairlinesand

traffic analysis and car driving and many industries that includes the image as the key

point.
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1ll

ABSTRACT
(' The necessity for individualizing vehicular communications so as to

enhance safety for highway situation. Adapting a vehicular adhoc network

to each its individual driver's characteristic and. traffrc conditions allows it to

transmit in very good marner to alternative vehicles. This radical improvement

currently attributable is being created in vehicular adhoc network (VANET)'

Have a tendency to first derive the packet success chance for a sequence of

vehicles by taking multi-user interference. Then, by considering the delay

constraints and kinds of potential collisions, we have a tendency

to approximate the best channel access chances. Lastly, we have a tendency

to propose associate degree formula for customi zing channel access chances in

VANET. Our town simulation results show that this approach

achieves quite twenty fifth reduction in traffic collision chance compared with

the case with equal channel access possibilities in its best vary'

Therefore, it' s an enormous adv antage over alternative non-optimal systems'
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ABSTRACT

The biomctric is a technology ol' mcasuring; scionce and it analyze the

biological rlata. In thc rnoclcrn comrnunications approxim ately it has accessible

electronically, users of computcr technology, it has increment in electronic

lervices ancl with tlie security system. It improves in the election system with th'e help

of new technologies in voting procrss. The information about election data is stored'

recorded and processecl the above information as a digital information. In olden days

ttre information security is with the help of military and instructions of the

government. The human body characteristic like DNA, fingerprints, voice patterns

and hand lneasurements is used for authentication purpose.

This rnicrocontroller has the ability of finger print recognition and control

cornplete voting machine system. A Finger print sensor used to take finger algorithm

of Adhaar card and identify that this user is valid voter for that region. If the citizen is

Valid and also didn't vote then the person will be allowed to submit his/her vote.. As

the user is identified his/her finger print will be sent to a specific ballot for voting.

Each voting machine is networked with the central control unit for voting

identification system. After that information will be update into IOT server .As the

thumb impression of every individual is unique, it helps in minimizing the error.

Further that the elections would are no longer a tedious and expensive job.
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ABSTIITACT

Th.e optirnal lrequency reuse for the transmission of multimedia scalable

lrrtrrces' such as ernbedcled images or scalable video. First we analyze the crossover of

the outage probabilities for full and partiai frequency reuse cases in terms of the data

rate' lv'e prol'/e that tve can find a crossover of the outage probability curves fot a data

rats lo$'er tharr a given tlrreshold, which is a function of the parameters such as the

paffial frequency reuse factor and the user iocation in the cell. On the other hand, for a

riata rate higher than or equal to the threshold, there is no crossover; for all SNRs, the

outage probability of full frequency reuse is lor,l,er than flrat of partial frequency reuse,

Further. the results hold, regardless of the numbers of traasmit and receive antennas

in the rnultiple-input multiple-output systems of orthogonal space-time block codes.

The numerical results show that the peak-signal-to-noise ratio performance improves
1..

rvhen a sequence of scalable packets is transmittecl at the sub bands governed by

unequal frequency reuse in cellular networks.
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ABSTRACT

Tlre use of vehicle is a must for everyone. In the same way, safeguarding the vehicl e against

theft is also very essential. lmpediinent of vehicle theft can be done remotely by an authorized

person. Wireless r,vith Ernbedded computing technology is an emergent field used in all the

areas. A competent automotive security system is implemented using embedded system along

rvith W"i-Fi and anclroicl rnobile Fingerprint Recogltition. Tlie survey mainly emphasizes on

major approacl"res for automatic person identification, namely fingerprint recognition and

various existing vehicle security system. The security system can be implemented using

Microcontroller. Making use of advanced techlologies Iike biornetric systems protected digital

locks is the demand of the time. Using biometric systems for securify lays more emphasis not on

what all you know about the security of the place but who you are with respect to the place. In

juxtaposition with the nonnal lock and key system, the advantages of Biometric security

systems are umpteen, but the biometric security system alone cannot provide us with a

pragmatic security system. In this project, elaborate the idea of using a Biometric Protected

System for the security of a place, viz. car
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ABSTRACT

Higlt energy consumption of wireless sensor network is a matter of

great concem and a new virtual machine (VM) placement algorithm named

ATEA (adaptive tirree-threshold energy-aware algorithrn). In ATEA, according

to the load handled, data center hosts are divided into four classes: hosts with

Iittle load, hosts 'uvith light load, hosts witl moderate load, and hosts with heavy

load. ATEA nrigrates VMs on heavily loaded or. little-loaded hosts to lightly

Ioaded hosts, rvlrile the VMs on lightly loaded and moderately loaded hosts

remain unchanged.

Then, on the basis of ATEA, two kinds of adaptive tliree-threshold

algorithrn and three kinds of vMs selection policies are proposed. A vM
consolidation approach uses live migration of VMs so that some of the under-

Ioaded Physical Machines (PMs) can be switched-off or put into a low-pou,er

mode- Dlmamic consoiidation is a technique that transparently migrates only

the rvolking set of an idle VM and support switching data deliver computing by

optimizing the number of servers in use. To use the maximum precedence

aigorithm to reduce the burden in virtual machine. A set of heuristics is

developed, that prevent burden in the system effectively while saving energy

used. Virtual Machine Placement on hosts is the main concept which carried

out during Virtuai Machine migrations in data centers. Experimental results on

real workload traces show that reduces energy consumption while maintaining

the required performance Ievels in a rvireless sensor network. The state of the

afi in data center energy optinrization is focusing only on job distribution

between computing servers based on workload. it outperforms existing VM

consolidation approaches in terms of energy consumption, number of Dy.namic

consolidations, and QoS requirements concerning performance. Energy aware

Virtual Machine consolidation has proven to be one of the most effective

solutions for tackling this problern.
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ABSTRACT

An infrastructure buiid in the digital irnage processing platlorm of
conelated vector classification i.vhich is retiable to challenge the commercial
and non- commercial IT development communities of data streams in high
dime,sional data cluster modering. Scene images usually invorve semantic
correlations, pafiicularly rvrren consideri,g rarge-scarc image data sets. This
project proposes a novel generative image representation, correrated topic
vector' to model such setnantic comelations. orientecl from ths correlated topic
model' correlated topic vector intends to naturally utilize the correlations
among topics, \'hich are seldom considered in the conventional leature
encoding, but do exist in scene images. It is expected that the involvement of
correlations can increase the discriminative capability of the learned generative
model and consequently improve the recognition accuracy. Incorporated rvith
the Fisher kernel method, correlated topic vector inherits the advantages of
Fisher vector. The contributions to the topics of visual rvords have been fu*her
employed by incorporating the Fisher kernel framervork to indicate the

differences among scenes. Combined rvith the deep convolutional neural

network (Cl'f$ features and Gibbs sampling solution, correlated topic vector

shor.vs great potential when processing large-scale and complex scene image

data sets.
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ABSTRACT

This method introduces arealenergy-efficient gammatonefilters based oll

stochastic computation. The gammatone filter rvell expresses the performance

of human auditory peripheral mechanism ald lias a potential of improrring

advanced speech cotnmunications systems, especially hearing assisting devices

and noise robust speech-recognition systems. Using stochastic computation, a

power-and-area hungry multiplier used in a digital filtcr is rcplaced by a simple

logic gate, leading to area elficient harchvare. Horvever, a straightfonvard

irnplementation of the stochastic gammatone filter suffers from significantly

low accuracy in computation, rvhich results in a low dynamic range (a ratio of

the rnaximum to tninimum magnitude) clue to a'snrall value of a filter gain. To

improve tire co[rputation accuracy, gain-balancing techniqucs are presented

that represent the original gain as the procluct ol multiple larger gains

inkoduced at the second-order sections. In adclition, dynamic scaling

techniques are proposed that scales up srnall values only on stochastic domain

in order to reduce the number of stochastic bits required rvhile rnaintaining the

computation accuracy. For performance comparisons, the proposed stochastic

gammatone filters.They are implemented to the Xilinx system generator.
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ABSTR.ACT

The first compact hardware implementation of a digital code-shifted

reference (CSR) ultra- wicleband (UWB) transceiver. The security of the

transrnission is based on changing the physical properties of the transmission

rvithout the use of higher level security options. The software models of the

designed transceiver are simulated and verified in both floating-point and

fixed-point numerical representations. The synthesizable Verilog description

of the transceiver architecture is simulated and verified against its fixed-point

simulation model. The secure transceiver is implemented on our custom-

developed field-programmable gate array (FPGA) board. The characteristic and

implementation results of the secure transceiver architecture on the FPGA

are presented. The bit error rate perfofinance of the transceiver is measured

in real time on the FPGA using an accurate on-chip Gaussian noise

generator and is compared with that of the software simulation mode1. An

ASIC architecture of the CSR-UWB transceiver is estimated to occupy 0.019

^^2 and dissipate 0.63 mW from a 1.0 V supply while operating at 82

MHz in a standard 32-nm CMOS technology.
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ABSTRACT

Routing network often support sensitive applications. These

applications may require that user's identity, location, and correspondents

be kept secret. This is a challenge in a RN because of the cooperative
{ nature of the network and broadcast nature of the communication media.

In this paper, we propose a privacy preserving communication system

(PPCS) which provides a comprehensive solution to anonrmize

communication end- points, keep the location and identifier of a node un

linkable, and mask the existence of communication flows. There are a

number of directions that worth studying in the fufure. In parficular, in

this paper, we assume that the globar eavesdropper will not compromise

sensor nodes; he only performs traffic analysis without looking at the

content of the packet. However, in practice, the global eavesdropper may

be able to compromise a few sensor nodes in the field and perform traffic

analysis with additional knowledge from insiders. This presents

interesting challenges for both of our approaches. In addition, we are also

interested in the implementation of our methods in real sensor platforms

and the experimental results from real sensor applications.
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ABSTRACT

Due to the rapid development of wireless sensor devices in terms of low
power and inexpensive data-relaying has been partially achievecl because of the
rapid progress in integrated circuits and radio transceiver designs and device
technology' Because of this, the wireless sensor devices are able to gather
infonnation, process them if required and send thern to the lext sensor device. The
resource constrained ad hoc wireless sensor network is versatile yet vulnerable to
attacks' The communication infrastructure with 1ess sensor networks may interact
with the sensitive data in the hostile environment where the nodes may fail and new
nodes rnay join the network, which may leads to the susceptibiiity to many kinds of
security attacks. An adversary can eavesdrop on all the messages within the

emission area, by operating in promiscuous mode. So, it is imperative that the

protection of the network routing frorn the adversaries for the wireless ad hoc sensor

network must be adopted for critical missions.

Mobile Ad-Hoc Network (MANET) is a wireless ad*hoc network

comprising of mobile devices which undergo peer to peer routing, to provide

nefi,vork connectivity instead of pre-existing network infrastructure. Despite its

simplicity of network infrastructure, however it poses chailenges of variable tink

capacity, dynamic topology, exhaustibie battery power of nodes and limited

physical security. In MANET, broadcasting is a conventional mechanism carried.

out to deliver messages from source node to all other nodes in MANET. Flooding is

commonly used method for broadcasting of Route Request (RREQ) packet which is

prone to broadcast storm Problem-
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iv

This paper is considered consisting of a fulr-duplex (FD) multiple-antenna 
base

station (BS) and ,rultiple singre antenna downlink users (DLUs) and single-antetna

upiink users (ULUs), where the latter.need to haryqst energy for transmitting information

to the Bs. The communication is thus divided into two phases. In the first phase' the BS

uses all availabre antennas for conveying information to DLus and wireless energy to

ULUs via information and energy beam forming, respectively' In the second phase'

ULUs send their independent information to the BS using their harvested energy while

the BS transmits the information to the DLUs. In the both phases' the communication is

operated at the same time and over the same frequency band' The aim is to maximize the

sum rate and energy efficiency under u,-u achievable information throughput constraints

byjointlydesigningbeamformersandtimeallocation'Theutilityfunctionsofinterest

are nonconcave and invOlved constraints are nonconvex' so these problems ale

computationallytroublesome.Toaddressthern,particleswarnoptimizationalgorithms

are proposed to arrive at ieast at local optima' The proposed algorithms iteratively

improve the objectives with converge guaranteed' simulation results demonstrate that

theyachievefastconvergencerateandoutperformconventionalsolution.
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ABSTRACT

The next generation of wireless communication systems as Visible

light communications (vLC) is a new technorogy. This project offer a

new trade for light emitting diode (LED) index modulation method for

multiple-input-multiple_output 
orthogonal frequency division

multiplexing (MIM0-OFDM) based visible Light communication

systems' OFDM signals are shaped with the herp of time and frequency

domain to avoid spectrum efficiency losses due to this proposed scheme.

This is obtain by applying spatial multiplexing onward with LED index

modulation. The real and imaginary components of the complex time

domain OFDM signals are separated first, then resuiting bipolar signars

are transmitted over a vLC channer by encoding sign information in LED

indexes. As a criterion determine the perforrnance anarysis of our

proposed system. The proposed scheme achieves better bit error ratio

(BER) vs. signal-to noise-ratio (sNR) performance than the existing

VLC-MIMO OFDM systems that use the same number of transmit and

receive units (LEDs and photo diodes (PDs)). MIMO configuration is

better performance in optical OFDM (DCOoFDM)system compared to

single input single-output (SISO).
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EL507l BRO,\DBANI) ACCESS TECIINOLOGIES

OBJF,CTI\'ES:
o 'l'o givc lundamental concepts related to broadbarrd access technologies.

. Io undcrstand thc currcnt and cnrcrging uired and sireless access teohnol,rgies.

. To acquirc kno*lcdgc about cablc rrodcrns and tlber access technologies.

o To have an exposule to ditlerent s)'stems standards for next generatitin broadbandaocess netu,orks.

T-INII' I RE\'IE\\'OF A(]CESS TECHNOT,OCIES 5

Phorrc-l-ine rnodem. cable-access. ISDN. Emerging Broad band'[echnologies. Cablc I)Sl-. triberand Wireless. Standards tbr access

netrvork.

tlNl'l II DIGII'AL SUIISCRIIIITR LINES l0
Aslmmetric Digital subscribcr lines (ADSl.) - Ratc Adaplive subscribcr line (RADSL)-ISDN Digital subscriber linc (lDSi.) -

Iligh bit ratc DSI- (HDSI-)-Single line DSL (SDSL) - r,er] high bit ratc DSL (VDSL) - Standards lor XDSL & Comparist'rn.

TINIT III CABI,E NIODENI IO

Cable Modenr, DOCSIS - Phlsical Cabling. Dual Modem Operation. IIub Restriction, Upstream Operation - Dorvnstream
operation -Accesscontrol - fiamingSecuritl sublaycr -Datalinklayer-LLC&lligherlayers-ATMcentricVSIP-
cenlric cable modem.

IINIT I\/ FIBER ACCESS TECHNOI,OGIE,S 10

Optical Fiber in access net\\,orks. Architecture and Technologics- Hybrid f-rber - Coax (IIFC) s),stem, S$,itched Digital
Video (SDV) - Passive optical netrrr,orks (PON) - I-TTX (FTTI1. FTTB.FTTC. FTT cab) comparison. Broadband PON .

Gigabit-Capable PON.

T]NIT V BROAD BAND WIRELESS IO

Fixed Wireless, Direct Broadcast Satellite (DBS). Multi channel multi point distribution sen,ices (MMDS), Looal multi point
distribution services (l,MDS). and Wideband integrated Digital Interactive Scrvices (WIDIS), Mobile Wireless 3G -lMT 2000,
Introduction to I TF-A-

l_rP('
3003

TOTAL: 45

OUTCOMES:
r To able to design systems meeting out the requirements of the recent standards.

r To meet out the industry requirements for man pou,er in next generation networks.

o To be able to contribute torvards the enhancement of the existing rvirelesstechnologies.

PERIODS

REFEREN('ES:

l. Dennis .I. Rauschmayer, "ADSL,A/DSI- Principles: A Practical and Precise Study olAsymmetric Digital Subscriber

Lines and Very lIigh Speed Digital Subscriber Lines".Macmillan Technology Series, 1998.

2. Gilbert Held, 'Next Generation Modems: A Professional Guide to DSL and Cable Modems", John Wiley &
Sons, 2000.

3. Leonid G. Kazovsky, Ning Cheng. Wei-Tao Sharv, David Gutierez, Shing-Wa Wong. "Broadband Optical Access

Networks", John Wiley and Sons, New Jersey, 201 1 .

4. Martin P. Clarke, "Wireless Access Network: Fixed Wireless Access and WLL Nelwork Design and

Opelation", John Wiley & Sons 2000.

5. Niel Ransom and Albert A. Azzam. "Broadband Access Technologies: ADSL, VDSL Cable Modem, Fiber and

l,MDS", McGrarv Hill. 1999.

6. Sassan Ahmadi. "LTE--Advanced - A practical systems approach to understanding the 3GPP I-TE Releases l0
and I I radio access technologies", Elsevier, 2014.

7. Walter J Woralski, ''ADSL and DSL Technologies". McGrarv I{ill Computer Communication Series.

Second Edition Oct 2001.

8. William Webb, "Introduction to Wireless Local I-oop Broadband and Narrou, BandSystem". Mobile
Communication Series. Artech House Publishers. Second Edition 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

Uf.'E'r. I rM.E.,Ph.D.,M.B.A.,M'l$f 
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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 .

,*::.trl.GUEEj ,!r.E.,Ph.D.,Nl.8.A',M"1$TE.,F 
lE'i

;,Rir{{:IPAL
l.;GG. CQLI-E E . . 

j,llF N
_ .! -\16rkin

2.
3.
4.

EM-606 3*1' 'tu(ALLAKU
rqteHtDT.

HP
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



cPs20t NET\\1ORK DE,SIGN AND TECHNOLOGIES L 1' P (l
J003

OBJECTI\/ES:
o To understand the principles required fbr netrvork design

o To explore various lechnologics in the rvireless domaiu

r To stud)' about 3C and 4G r:ellular netrvorks

r To understand the paradiem ofSoll*are delined nctn,orks

TINIT I NETWORK DESIGN 10
Advanced multiplexing - Code Division Multiplering. DWDM and OFDM - Shared mcdia nelnorks - Su,itched netrvorks -
End to end semantics - Connectionless. Conncction orienled. Wireless Scenarios -Applications. Qualiry of Service E,nd to
end level and netrvork lcvel solutions. I-AN cabling topologies - Ethernct Srvitches, Routers" I--ircu,alls and L3 srvitches -
Remote Access Tecl'rnolop.ics and Devices - Modcms and DSLs - SLIP and PPP Core nctu'orks. and distribution
netrvorks.

T]NIT II \\IIRELF]SS NETWORKS
IE88802.16 and WiMAX - Securitl - Advanced 802.16 Functionalities - Mobile WiMAX -802.16e-Netr.vork
Infl'astruclure - WI-AN - Configuratictn - Management Operation - Security

- IEEE 802.1 I e and WMM - QoS - Comparison of WLAN and LIMTS - Bluetooth - Prc'rtocolStack - Securitl -Proflles

TINIT III CELLTILAR NETWORKS 9

GSM - Mobilit"v Managemenl and call control - GPRS - Netrvork Elements - Radio ResourceManagement - Mobilitl,.
Management and Session Managenrent - Small Soreen Web Browsing

over CPRS and EDGII - MMS over GPITS - UMTS - Channel Structure on the Air Interlace -U'[RAN -Core and Radio
Netrvork Mobility Management - UMTS Securit_v

UNIT IV 4G NET\YORKS 9
LTE - Netrvork Architecture and Interfaces - FDD Air Interface and Radio Netr.vorks - Scheduling * Mobilif_"-
Management and Porver Optimization - LTE Securiq, Architecture - Interconnection w,ith LIN4TS and GSM - LTE Advanced
(3GPPP Release 10) - 4G Netrvorks and Composite Radio Environment - Protocol Boosters - Hybrid 4G Wireless Networks
Protocols-Green Wireless Netrvorks - Physical Layer and Multiple Access - Channel Modelling fbr 4G

UNIT V SOFTWARE DEFINED NETWORKS

Introduction - Centralized and Distributed Control and Data Planes - Open Flow - SDNControllers - General
Concepts - VLANs - NVGRE - Open Flow - Nenvork Overlal,s - Types

- Virtualization - Data Plane - l/O - Design of SDN Framervork

TOTAL:45 PERIODS
OTITCON{ES:

Upon completion ofthis course, the students should be able to
r ldentify the components required for designing a netrvork
o Design a network at a high-level using difTerent netnorking technologies

o Analyze the various protocols ofwireless and cellular netrvorks

r Discuss the features of 4G and 5G netu'orks
o Experiment rvith software defined netq,orks

REFERENCES:

Dr.
' L t.

PRIhICIPAL
IDHAYA ENGG. COLLEGE TOR WOMEN

C}fINNASALEM.6O6 201. KALLAKURICHI DT.
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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.
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*TBSTRACT

Due to the recent proliferation of cyber-attacks,improving the robustness of

n'ireie-ss sensor netrvorks (\\rSNs),so that they can rvithstand node faiiures has

hecoure a criticalissue. Scale-free \VSNs are important, because they

tnleraterandom atlacks very rvelil ho\\,ever, they can be r.ulnerable tomalicious

afiaclis. s'hich particularly target certain importantnodes. Wireless sensor

nett'orks are mostly deployed in remote rvorking environment.Our main

o\iective is to increase the netl\,ork lifetime and make it as incomplete

connectir.ity into complete connectivity by using ener-qy efficient clustering

algorithm. To transmit the data., by using the probabilistic search optimization

technique. Therefore a performance of nenvork lifetime is increased by

connectd domination set and makes it as complete netrvork.
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ABSTRACT

As accurate malware dctcction on Mobilc devices rcquircs fast proccss o[ a largc

number of application traces. cloud-based malrvare dctcclion can utilize Lhc dala

sharing and porverful computational resources of security sclncrs to improvc thc

detection perfomrance. In this project. I invcstigatc thc cloud-bascd malwarc

detection game. in r.vhich Mobile devices offload their application lraccs to sccurity

servers via base stations or access points in dynamic nctrvorks. I derivc thc Nash

equilibrium OIE) of the static malu,are deteclion game and prcscnl thc cxistcncc

condition of tlre NE, shorving how Mobilc devices share {heir application traces at

the security server to improve the delection accuracy, and compctc lbr thc limited

radio bandwidth. the computational andCommunication rcsourccs of thc scrvcr. I

design a malware detection scheme with Q-leaming for a Mobilc dcvice to derive

the optimal offIoading rate r.r,ithout knorving the trace generation and the radio

bandwidth model of other Mobile devices. The detection Perfonnance is furrher

improved with the Dyna architecture, in which a Mobile device lcams lrom tlre

hypothetical experience to increase its convergcnce rate. We also design a post-

decision state learning-based scheme that utilizes the known radio channel modcl to

accelerate the reinforcement leaming process in the malu'are detection' Simulation

results show that the proposed schemes improve thc detection accuracy, reduce l^hc

detection delay and increase the utility o1'a Mobile device in the dynarnic ntalware

detection game, compared rvith the benclinrark strategy.
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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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ABSTR*A.CT

l'ite rr.lttc:r:abilitr, of cloud contputine s].stems {CCSs} lo adtanced perist*:l

thrclts (.\PTs) is l sigrrificant concern lo So\.cmment and indusll-r'- We prerrnt a ci*:':d

architectrtrc ru:t'ererrce modcl thnt incorporate-i a u'ide range of securitl' conlrols a::d besr

prflciiccs. rnd a cloucl securitr' &ssessn-lent model--Cloud-Trust-that esiimates hig&

lcvcl sccuritl' metrics to quantifv the degree of confidentiatitl' and integrit;-. oiTered b1'a

CCS or cloud sen ice pror.ider (CSP). Cloud-Trusl is used ro a-ssess the secr:ritf iel-en of

tour rnulti-tenant IaaS cloud architectues equipped *.irh altemative cloud sefiirlli'

controls. Results shorv rhe probabilit-v of CCS penetration (high value data cornpromisel

is high il a minimal set of securiry conrmls are implemenled- CCS prnetation prcbabilit1.

dn:ps substantiallf if a cloud defense in depth srcurit3- architecture is ad*pled *:at

protects r.irtual machine ftal) images at rest. strenllhens CSP and cloud tensll s)steEl

adnripistrator acce-\s cc,ltlrols, and u'hich emplols other nentcrk securitl' ccrcrrcrls ls

ntinimize cloud netryork sun,eillance and discotery of liYe \'als
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ABSTRACT

This projcct proposcs a novel approach lor steganography using a reversible lexture

slrllhcsis. 11, texturc slrthesis process resamples a smaller texture image, which synthesizes a

ne$, texture image u,ith a sirnilar Iocal appearance and an arbitrary size. This project weaves the

tcxture s}'nthesis process into steganography to conceat secret messages. In contrast to using atr

existing covcr image to hide messages, our algorithm conceals the source texfure image and

embeds secret messages through the process of texture synthesis. This allorvs us to extmcl the

secrel mcssages and source texture from a stego synthetic texture. This approach offers three

distinct advantages. First, our scheme offers the embedding capacity that is proportional to the

size of thc srego texture image. Second, a steganalyic algorithm is not likely to defeat our

sleganographic approach. Third, the reversible capability inherited from our scheme provides

functionality, rvhich allows recovery of the source texture. Experimental results have verified

th8t our proposed algorithm can provide various numbers of embedding capacities, produce a

vizually plausible texture images, and recover the source texture'

PH lPAu

rdh?Yr Enqtneering Cellcge lor $lnn"

tainrrpatayri Rord, C HTXruASALEV'ounrr

\atiakuiiclri raluk, Villupuram Distr'et



 

 

 

 

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

Fraudulent behaviors in Google Play, the most popular Android app market' fuel search

rank abuse and malware proliferation. To identify malware, previous work has focused

on app executable and permission analysis' In this paper, we introduce FairPlay, a novel

system that discovers and leverages traces left behind by fraudsters, to detect both

malware and apps subjected to search rank fraud. FairPlay correlates review activities

and uniquely combines detected review relations with linguistic and behavioral signals

gleaned from Google Play app data (87K apps, z.gM reviews, and ZAM reviewers,

collected over half a year), in order to identify suspicious apps. FairPlay achieves over

gS% accuracy in classifying gold standard datasets of malware, fraudulent and

legitimate apps.We show lhatT5Yo of the identified malware apps engage ix search

rank fraud. FairPlay discovers hundreds of fraudulent apps that currently evade Google

Bouncer's detection technology. FairPlay also helped the discovery of more than 1,000

reviews, reported for 193 apps, that reveal a new type of "coercive" revielv campaign:

users are harassed into writing positive reviews, and install and review other apps.
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ABSTRACT

Prcscntly cducutional institr.rtions courpilc ancl slorc hugc volumcs of data suclt as

student enrohncnt and attcndancc rccords, as wcll as thcir cxamination rcsults.

Mining such data yiclds stiurulating infonnation that servcs its lrandlsrs wcll, Rapid

grou'th in educational data points to the fact that distilling massivc atnounts of data

requires a more sophisticated set of algorithms. This issuc lcd to thc emcrgcncc of'

the field of Educational Data Mining (EDM). Traditional data rnining algorithnrs

cannot be directly applied to educational problcms, as thcy may havc a spccific

objective and function. This implies that a preproccssing algorithrn has to be

enforced fust and only then some spccific data nrining rncthods can be applicd to the

problems. One such preprocessing algorithnr in EDM is Clustering. Many studics on

EDM have focused on the application of various data mining algorithrns to

educational attributes. Thereflorc, this project provides over tlucc dccadcs long

systematic literature review on clustering algorithm and its applicability and

usability in the context of EDM. Future insights arc outlined based on the literature

reviewed, and avenues for further research are identified.
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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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ABSTITACT

Historical documents have its o*n importance in the social scicnces and,humanities.

The)' are the memory of human cultures. their history, their achievemenls, their

lilestyles and their individual and social behaviors. The ancient clocuments d* nr:t

have multiple copies ,each one is unique. Hence it is mandaLory ta preseTte th*

ancient documents- It is difficult to extract the text from rhe document thatis affwwd

by phl"siological factors such as noise, dust whieh leads to rlegradation- Some of the

existing techniques to retrieve the darafrom documents are color Lo gray conversion,

otsu method and sauvolo binartzatian. To improve the resolution of Lhe image tbree

srep approach is used in the proposed system. The approaches are mean-shik

algorithm- rveighed encoding algorithm and discrete waveleL transforrn- These

techniques *'hen combined together extract the data from the degraded documenr

more efficientl.v than the previous techniques.
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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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ABSTRdCT

The article gives an overr ierv ofl some af &e rE:=G g>clpu:sr ]rk=

Learning methods (Bayesian classificaiion- f{-N}'i" A}-=" S1}{5F ru4 *i *;*,:s

applicabiliq' to the problem ol spam-filreriag- Brief drer5p**= *i ft*

algorithms are presented- rvhich are rrleaat ta be vxdirrrtxzd="bEr fi' a &

not familiar with them before. A mcst *iria} sample i*pZe **:aa,m. s!;3*

named techniques 1t'as made b3, the authcr, and sle t*xfix* *fl tk=

performance on the Pul spam corpus is presenaed Fi:r=ITy,, **=* idees se

given of horv to consfirct a practically ssefuI sparri frLter using rlw d?scz=sec

techniques- The article is related to the aulhor's firsi alrrxpz e,f=;;i3-rq r=

machine-leaming techniques in practice" a$d raa3. :berefo;e he t>i ilnr.eres

primarily to those getting aguatinted with machine-learai*g-
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ABSTITACT

I)ntn sets in nrnny applications contains sertsitive itrformation like e-mails,

electronic health records and hnancial transaction records, when the data owner

outsourcing such sensitive data to the cloud servers which are considered to be

pnrti*ll-1' trusted. Hence the Data Owners need effective, scalable and

privacy-presen,ing services before releasing their data to the cloud. The Data

Orvner constructs an encrypted searclrable index and outsources both the encrypted

document collection and tl're encrypted searchable index to cloud, and shares the

secret key of trapdoor generation and document decryption to authorized data users

rvith secure channels. The Data User generates the Trapdoor to search and then

submits the trapdoor to cloud server for query processing. The Cloud Server

process the query calculates the relevance scores between trapdoor and the

documents in index and retums documents using Multi-keyword Top-k Search

using Random Traversal Algorithm with the highest scores to the Data User'
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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.
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ABSTRACT

Industries and individuals outsource database to realize convenient

and low-cost applications and seryices. In order to provide sufficient

functionality for queries, many Task execution time schemes have been

proposed. However, such schemes are vulnerable to privacy leakagc to cloud

server" The main reason is that database is hosted and processed in cloud

seryer, which is beyond the control of data owncrs. Iror the numerical rangc

query (")", "(", etc.), those schernes cannot provide sufficient privacy

protection against practical challenges, e.8., privacy leakage of statistical

properties, access pattern. Furthennore, increased number of queries will

inevitably leak more information to thc cloud scrver. In this paper, we

propose a two-stage machine learning architecturc for Task execution time,

with a series of intersection protocols that provide privacy preservation to

various numeric- related range queries. Security analysis shows that privacy

of numerical information is strongly protected against cloud providers in our

proposed scheme.
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