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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

CONTENTS:

Chapter S1: SCHEME OF STUDY (M.TECH) i-viii
SI.1 FIRST SEMESTER
S1.2 SECOND SEMESTER
Chapter 1: FIRST SEMESTER SYLLABUS
S.No.  Subject Code Subject Name Page
No.
[.1 MA 2109 Probability, Statistics and Random Process 11
L2 EC 2101 Information Theory and Coding 13
1.3 EC 2102 VLSI Design 15
1.4 EC 2131 Elective-l (Soft Computing Techniques) 17
1.5 EC 2132 Elective-l (Digital Image Processing ) 19
1.6 EC 2133 Elective- (Optimization Techniques in Communication) 21
L./ EC 2134 Elective-l (Applied Electromagnetics) 23
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1.9 EC 2136 Elective-l 4G Technologies and beyond P48
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.12 EC 2143 Elective-Il (Speech Processing) 35
1.13 EC 2144 Elective-Il (VLSI Testing) 37
1.14 EC 2145 Elective-1l (Digital Integrated Circuit design) 39
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1.16 EC2181 Seminar — |
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Chapter 2: SECOND SEMESTER SYLLABUS
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1.2 EC 2202
1.3 BC 2231
1.4 B 2232
1.5 EC-2233
1.6 EC 2234
1. EC 2235
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1.18 EC 2261
1.19 EC 2262
1.20 EC 228]

Subject Name

Internet of Things
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Elective-1ll Machine Learning
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Elective-lll Mobile and Adhoec Communication Networks
Elective-1Il Computational Electromagnetic

Elective-IV Data Science for Engineers
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Elective-IV Analog Integrated Circuit Design

Elective-IV Nanomaterials and Nanoelectronic Devices
Elective-IV Cryptography and Network security

Elective-V Software Defined Networks

Elective-V High Speed Digital Design

Elective-V VLSI Fabrication Technology

Elective-V Radar Systems and Signal Processing
Elective-V Satellite and Optical Communication Systems
Advanced DSP Laboratory

loT Laboratory

Seminar-I1
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DEPARTMENT OF FILECTRONICS AND COMMUNICATION ENGINEERING
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1 3.1 EC 2375 | Dissertation :
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

CHAPTER s

"\I

M.TECH (DECE) -FULL TIME
TWO-YEAR M.TECH (CGPA SCHEME) DEGREE COURSE

SEMESTER-I

| FIRST YEAR

| R v e ————————— —
:‘} \’“1'1']‘-11 Subject . Teach. | No. of hours per | Duration of | Credits |
- ——{  Code . Dept. week .~ Exam | |
: " | Lec. | Tut [ Prac. | Th. | Pract. |
) ‘ I MA 2109 Probability, Statistics and Random Math 3 I - 3 - 4
bl | Process
- | 2 EC 2101 Information Theory and Coding EC 3 1 - 3 . 4
3 |EC2102 [ VLSI Design EC 3 |1 : 3 - 1
- 14 |EC21** T|Elective-l EC 3 |1 - 3 - 4
|5 |EC21** [ Elective-1l EC 3 | . 3 - :
. 6 |EC2161 [ VLS | Laboratory EC - - 3 : 3 L3
’ 7 EC 2162 Communication Laboratory EC - - 3 - 3 1.5
K EC 2181 Seminar-I EC - - 3 - - 2

.

| Total credit = 25

e
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H L H (DECE) ECE Syllabus Effective !rum 2019-20 bdth onwards

M.TECH (DECE) -FULL TIME
TWO-YEAR M.TECH (CGPA SCHEME) DEGREE COURSE, SEMESTER-II

S1.2 FIRST YEAR N — e —
| SL Subject | Subject Teach. | No. of hours per | Duration of | Credits

No. Code Dept. week Exam

Lec. | Tut | Prac. | Th. | Pract.

I EC 2201 Internet of Things EC 3 l - 3 . 4
"2 | EC 2202 | Statistical Signal Processing EC 3 | 1 = |3 : 4

3 EC 227" Elective-111 EC 3 I - 3 ; 4

4 EC 22" Elective-1V EC 3 ! - 3 . 4

5 EC. 227" Elective-V EC 3 | - 3 . 4

6 EC 2261 Advanced DSP Laboratory EC E . 3 - 3 1.5
7 EC 2262 | loT Laboratory EC - - 3 - 3 1.5
8 EC 2281 Seminar-II EC - - 3 E . 2

Total credit = 25

I_.——_—_‘___._—__-_-_——__
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

M.TECH (DECE) -FULL TIME
TWO-YEAR M.TECH (CGPA SCHEME) DEGREE COURSE

SEMESTER-III & 1V

51.3 SECOND YEAR
SI. Subject Subject Teach. Duration of Exam Credits
e, Code Deptt.
1 EC 2375 | Dissertation | EC 1. Continuous evaluation to be followed 35
[Candidate has to present PPT quarterly ]
2. Final Evaluation with ppt.
presentation/demonstration to be followed
at the end of session.
' * Total Credits = 25+25+35 = 85
M.TECH (DECE) DISSERTATION EVALUATION SCHEME
| S ot o —— T T
| SL Subject Internal Marks External Duration of Project | Credits
- | No. | Code Marks
- L
| Supervisor Synopsis and
& | Marks Internal
Progress
~ Seminar/Viva
| 1 EC 2375 30 20 50 [1I and IV Semester 35

M. TECH (DECE) ECE Syllabus Effective from 2019-20 batch onwards
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THRES ST AR M TS W P S HEMS
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SLAVIMST YE AR

i e . A

%1 AT ———— Soiport % eneh N of howmrs per Darstion of  redits
™ { tache 'H"" - v b . A\ A
1 1 - -
"-1 A ‘A 5 v
M ;

| | |

) ' =
' I { i | '

| otal credit = 11 .8 s

MTECHOECE) - PART TIM} |
IHREF - YFARMTECH (CGPASCHEME) DEGREE COT RSE

SEMESTER-T

SLAFIRST YEAR
 — #
S Subject Subject | each No. of hours per Duration of ( redits
Na { ode Dept weeh ] F ram ‘
e — e - - =
4 + | ec I ut Prac [h L
i : - - + 1
bl 220 Internet of T hings | o | | | | | ' '
! 5, 1 | 1 ~ N FProwcessing i L | ' 4
l { g ¥ P “latis L ol b A3 FTus & i L_ ! | l { i i
* = e Adyanced ISP L aboraton o ) I S < N . . . e
. ' § ; h g | u ),
4 L a8 Semimnar-1| EA

Total credit = 11.8

-
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M. TECH (DECE) - PART TIME
THREE-YEAR M. TECH (CGPA SCHEME) DEGREE COURSE

SEMESTER-I

5S1.6 SECOND YEAR

_._1__ _____ 1__ ___-__ - EE— s - — - -— - - —— s
SI. Subject Subject Teach. No. of hours per | Duration of Credits
No. Code Dept. week | kxam |

Lec. | Tut. | Prac. | Th. | Pract

¥ — . 1 j | | - .

o _ | EC2102 | VLSI Design | EC 3 1 - 3 | 4

2 |EC213* | Elective-] EC 3 111 - | 3. + = 1 = .
3 EC 214* Elective-ll EC 3 I - _4___;)’_ SO (- ---4 —
4 |EC2162 | VLSI Laboratory EC : : 3 « 4 F L0 )

Total credit = 13.5

M.TECH (DECE) - PART TIME
THREE-YEAR M.TECH (CGPA SCHEME) DEGREE COURSE

SEMESTER-IV

S1.7 SECOND YEAR

No. of hours per | Duration of | Credits |

SI. | Subject Subject Teach.

No. Code Dept. week Exam | B
Lec. | Tut. | Prac. | Th. | Pract. | ;_

1 EC 223* | Elective-III EC 3 1 - 3 | - | 4 |
2 EC 224* | Elective-1V EC 3 l - 3 | - | 4 |
3 EC 225* | Elective-V EC 3 1 : 3 | - 4 |
4 EC 2262 | loT Laboratory EC 5 = 3 - | 3 1.5 i'
Total credit = 13.5 11

-

M. TECH (DECE) ECE Syllabus Effective from 2019-20 batch onwards
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

M. TECH (DECE) - PARI TIME
THREE-YEAR M.TECH (CGPA S HEME) DEGREE COURSE

1111

SEMESTER-V & VI

SESTHIRD ¥ FAR

S, Subject | Suhji:*ct_ [ Teach. | Et‘ﬂlﬂﬂﬁﬁﬂ f’rnzfdure o T Credits \l
Code | |

No. Deptt. | | I\
| EC 2375 Dissertation | EC 1. Continuous evaluation to be 35 lt
I

followed [Candidate has to present | |
PPT quarterly ] | |
2. Final Evaluation with ppt. |
pres.r:nlatimn.-f’demnnﬁtratinn to be
followed at the end of session.

Total Credits = 11.5+11.5+13.5+13.5+35 =85

M.TECH (DECE) DISSERTATION EVALUATION SCHEME (PART TIME)
e ———————————————————————————————(——

SI. Subject ! lnternJMarks External Duration of Credits |
| No. Code Marks Project I,
Supervisor Synopsis and |
Marks Internal Progress \
Seminar/Viva
I BC 2375 30 20 50 V and VI Semester 35

M. TECH (DECE) ECE Syllabus Effective from 2019-20 batch onwards 8
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RDEFARTMENT OF BLECTRONICS AND COMMUNICATION ENGINEERING

111

LIST OF BLECTINES FORMILCH (DECE) FLLA LIMETART 1IME

b rave

o Mo Subjeet € andde Sebappr
4

L4 ' A " L
i 4

¢ j 4 f A

FLECTIVE-I

5. No  Subject Code Subject
i i » : . ..
| FC 214) Cognitive Ra e |
| 4 O 2142 Wireless Sensor Networks
- . e 4
I 3 | ( | 41 speech P \SINE
! ' Ty
| 4 (2144 | Vi VESIE

5 L EC 2145 Digital Integrated Circunt Design

ELECTIVE-IlI

e ———— A ———

$I. No | Subject Code | Subject
| “
‘ (2 ? 4] Machine | eaming _ . | ]

] [ "':'11 | l‘i-.~": ~lical Mignal Processing ‘

.:..‘ I { - L 4 g M > = - ;
bl 'i[ 1'1'1; 1'-'5"- i'- Wwer vioid _

| | .

r 1 1 | Rlallls d Adh \ T uncation \-Ct\"hi‘!h'\__ - |

4 EC 2234 ) Moblic ang i < omm ———
f q 1 [ { ::1{1 | \ k‘”]i"“lftlk “Ji i -EhI:_'_'?Il_-.{;i__“-_:- L e st
ELECTIVE-IY

e Teabiect C | Subject
sl. No | Subject Code J
.
I = SR — —__.- E—— e —

T EC 2241 | Yata Science for Engineers |
lL ...' T I [ -.14"1_ {_-iu.‘;hf'{%:'-f‘.:;"_ﬂ..”f_' | 3
b + - = - - 1 » 7 | !"'-‘."'-""'(_:.* 1!1}';:'%1.:“
II. 1 l ( ) -‘..i. -:. -'&[.’.L".'_‘._. i L ‘.___-.__“_'... tﬂ__ G n_1_-_-- _.. it~ - _ a e
= Er T i | Nanomaterials and Nanoelecironic Devices ]
| > --—44_. — | Cryptography a j_\"*I\_ wk securty
| [EC 2245 [ Cryptography and Network securit -

M TECH (DECE) ECE Syllabus | Tective from 201

AR NN RN ENY
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

) ELECTIVE-vV
SI.No S-ljtl;jttl Code B " Subject |
:I::___ T(_Ef‘i i Softwi are Defined __}:I_Ltwi::-rka _:___j_'_h o ____ :_ |
2. [EEE*Z | ng:ﬂ_%p{,ul [}!j.’fhll ”L‘-;Ij_.’l]____ -
-_*:;_'_____Ii'?_i'f.?ﬁ_? VLSI Fm|hr|L IIHHI lu.hrm]up __I
4. EC 2254 Radar Sy stems and ‘-:-lyrml I’muaam;
3. EC 2255 Satellite and Optical Communication L
Minimum No. of credits to be earned for promotion
M. Tech Degree (Full Time): |
From To Min. credits to be earned
I Year I1 Year 30/50
Final JT Final 85/85
M. Tech Degree (Part Time):
‘ , [ Year 1 Year 14/23
’ Il Year | [11 Year 30/50
Final 1 Final 85/85
Credits: _ ]
- : ' 4 each
Theory paper ‘
g ' IR 1.5 each
Lab paper |

& . . . . . ] n‘
r e Promotion criteria are applicable for year-wise promotio

‘flective [ 9.20) batch onwards 10
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

MA 2109 (EC) (3Th+1T hrs/week)

Probability, Statistics and Random Process

Question to be set : Eight (Four from each unit). Each question carries 20 marks.

gnes{funs to be answered  : Any five selecting at least two from each unit.
redit : 4 (L-3, T-1, P-0)

Ob.lei_‘:twe: Stochastic processes play a major role in many areas of communication engineering
and‘Signal process. This course is designed in such a way that electronics and communication
engineers are able to apply the mathematical tools to areas such as random noise and sampling

based on observed data.

Pre -requisite: Calculus, Knowledge counting techniques on Linear Algebra.

i UNIT-I

Probability
Discrete and continuous random variables, pmf and pdf, probability distribution function for
discrete and continuous cases, jointly distributed random variables, discrete and continuous,
marginal distributions, discrete and continuous, conditional distributions, discrete and
continuous, distribution functions for two dimensional random variables, discrete and
continuous, probability distributions for multidimensional random variables, Problems in each

casec.

Moments of order ‘r’, discrete and continuous, moment generating functions, characteristic
function. Problems. Conditional distribution and conditional expectations, Problems. Regression

curves, Least square regression curves, regression lines, Problems. Distributions: Binomial,
Poisson, Uniform, Normal, Gamma, exponential, Chi square, t and F-distribution.

Transformation of random variables, univariate and bivariate, discrete and continuous, Problems.

Reliability, MTTF, inequalities and limit theorems.

UNIT-11
Statistics

Random sampling, Sampling distributions of statistic. Estimation of parameters, Point
estimation and interval estimation, Method of maximum likelihood, Application to different

populations. Method for finding confidence intervals. problems.
Testing of hypothesis, Application to normal population. Partial and multiple correlations,

Analysis of variance.

M. TECH (DECE) ECE Syllabus Effective from 2019-20 batch onwards 11
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(s AND COMMUNICATION ENGINEERING

DEPARTMENT OF ELECTRONI

Stochastic Process

I - - i _
dernoulli, Poisson and Renewal Process. availability analysis Markov Chains: (Continuous

parameter and discrete parameter Markos Chains.
ff ] s - . ¥ =
M/M/c. and M/G/1 queuing system, Network of queues, open e

examples.

Concept of queue, the M/M/I. M/M/ =,
d closed queuing network and

Text Books:

|. Trivedi. K. S: Probability, Statistics and queuing - Computer Science Application,

Prentice Hall.
2. Veerarajan, T.: Probability, Statistics and Random
3. Gupta, A.: Groundwork of Mathematical Probability
4. Meyer, P.L. : Introductory Probability and Statistical Application

Process. TMH.
and Statistics, Academic Press
s. .Oxford & IBH

References :

ics for engineers and scientists.

y and its Applications, , 2008, Wiley.
2007, Brikhau

Ross. S.M.: introduction to probability and statist
William Feller: Introduction to Probability Theor

L
2.
3. Geza Schay. Introducti
4.

on to Probability with Statistical Applications, ,

Medhi. J. Stochastics Processes, New age International.
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TON ENGINEERING

DEPARTMENT OF ELECTRONICS AND COMMUNICAT

EC 2101 (3Th+1T hrs/week)

Information Theory and Coding

Question to be set s Eight (Four from cach unil). sach question carries 20 marks.

g"f-ﬁ-f‘i”ﬂ,\' to be answered » _/Iﬂ),' /f Ve .'ﬂ"h:‘t’””}: al least IWU_/FHHI cach unit.
redit : 4(L-3,T-1, P-0)

of information theory and

Course Objective: The course is intended to give students a basic idca
ue, channel

coding. The course offers different types of source and channel coding technig

capacity and bounds, probability of error calculation for different channels.
Pre-requisites: Random Process and variable, Probability

UNIT-I

Information and Sources [4 Hrs]
Definition of Information, Properties of Informat

_Infunﬂutiun, Zero memory information source,
information source, Adjoint Source, Extensions of a Markov source

ion, Physical interpretation of amount of
Entropy, Properties of Entropy, Markov

Properties of Codes |2 Hrs]
Uniquely decodable codes, Instantaneous cods, Construction Of Hstantans
Inequality, McMillan's Inequality

ous cods, Kraft’s

Coding Information Sources [4 Hrs]

the special sources, Shannon’s First Theorems,

The average length of a code, Encoding for
r-array compact cods, code efficiency and

Shannon Fano algorithm, Huffman’s Codes,
redundancy.

Channel and Mutual Information [8 Hrs|

Information Channels, probability relation in a channel, apriori and posteriori entropies, A
n’s first theorem, Mutual information, properties of mutual information,

generalization of Shanno
noiseless and deterministic channels, cascaded channels, channel capacity, conditional mutual

information.

on reliable channels [5 Hrs]|
n rules. The Fano bound, Reliable messages and unreliable

ding to correct errors, Hamming distance, Shannon’s Second
Random coding-Second Step.

Reliable messages through n
Error probability and decisic

channels, An example of co
theorem for binary symmetric channel (BSC)-The First step,

13
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S AND COMMUNICATION ENGINEERING

DEPARTMENT OF ELECTRONIC

lntrmlurtiun to Algebra |2 Hrs|

1 . . - - m .
Groups, Fields, Binary Field Arithmetic, construction of Galois Field GF (2™) and basic

properties of Galois Field GF (2™
Introduction to Error Correcting Codes

Linear Block Codes |4 Hrs|:
Introduction, Syndrome and Error Detection, Minimum
and error correcting capabilities, Standard Array and Syndrome deco

Muller codes.

distance of a block code, Error detecting
ding, Hamming code, Reed

Convolutional codes [8 Hrs]

Convolutional encoders: Memory order and
encoders. Puncturng, convolutional code trellises,
Decoding convolutional codes: BCJR, Log MAP de

impulse response, Recursive convolutional

minimum free distance
coding, and Viterbi decoding

Turbo codes |3 Hrs| _
Turbo encoders and Iterative turbo decoding

LDPC Codes [6 Hrs] | - |
Introduction. Error correction using parity checks, Encoding and Decoding, LDPC Properties

and constructions.

Polar Codes [2 Hrs): Introduction to polar codes.

Text Books

1. N. Abrahamson, Information Theory and coding. 2e, McGraw_HiIl. 19.63'
5 Thomos M.Cover et.al, Elements of Information Theory. 2e, Wiley Series 1n

Telecommunication, 2004.

3. Sarah J Johnson, Iterative error correction. Cambridge University Press, 2010.

Reference Books:

4. R.G. Gallager, “Information Theory and reliable communication™ , Wiely Newyork,le,

1968 . ‘ ) |
5. Richard E. Blahut, “Principles and practices of information Theory™ —, Addison Wesley,le
1987. | | §
6. David Slapian, “Key papers in the development of information theory" , IEEE press, le,

1973. |
7 Shu Lin et.al, Error Control coding. 2e, Pearson, 2011.
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

EC Th+l

C 2102 (3Th+1T hrs/week)
0 ‘ VLSI Design

“estion to pe sef : Eight (Four from each unit) Lach question carries 20) marks

Questions 1, be

Credit

answered  : Any five selecting at least two from each unif

> 4(L-3, T-1, P-0)

Course Objective: To serve as a basic course in acquiring knowledge in Very Large Scale
lﬂlcgru[jun (VLSI). This course describes impart a solid understanding of the role of embedded
Systems and embedded systems design and development of NMOS, PMOS and CMOS based
circuitry, fabrication techniques, different hardware descriptive language, VLSI design testing

and current industrial trends.

Pre-requisites: Analog and Digital Electronics, Semiconductor Physics

UNIT-I

I. MOS Physics [6 Hrs|: Two Terminal MOS Structure, Three Terminal MOS Structure:
Contacting the inversion layer, Body effect, Regions o f inversion, Pinch-off voltage; Four
TI'erminal MOS Transistor: Transistor regions of operation, general charge sheet models, regions
of inversion in terms of terminal voltage, strong inversion, weak inversion, moderate. Inversion,

interpolation models, effective mobility, temperature effects, breakdown p-channel MOS FET,

effects, scaling, effects of surface and drain series resistance, effects due to thin oxides and high

doping. Sub threshold regions.

2. CMOS Circuit And Logic Design[6 Hrs]: CMOS Logic Gate Design, Physical Design of
Combinational and sequential CMOS circuit design, Designing with Transmission Gates, Pass
transistors, CPL Dynamic CMOS, NORA logic, DOMINO Logic , Clocking Strategies, 1/0
Structures.
3. CMOS Device Design [6 Hrs]: Scaling, Threshold voltage, MOSFET channel length; CMOS
Performance Factors: Basic CMOS circuit elements; parasitic elements; sensitivity o f CMOS
delay to device parameters; performance factors of advanced CMOS devices.
4. Analog VLSI [6 Hrs]: CMOS Amplifiers & CMOS Operation Amplifiers: Basic concepts,
Performance Parameters, One state OPAMP, Two stage OPAMP, Stability and Phase

“»
>
“-»
“»
-
5 enhancement and depletion type, Small dimension effects: channel length modulation, hot carrier
»
»
»
v
g
 J
®
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5. Module Generation |6 Hrs): Finite State machines, state encoding, parametenzed blocks

PILA. RAM. ROM generation. Gate Level Synthesis; Binary Decisions [hagrams, Logic

minimization. Optimization and retargeting

6. Layvout Synthesis [6 Hrs): Placement; simulated annealing, genetic algorithms, constructive

methods Routing; nets. layers, Lees algorithms, cost functions. channel routing. Examples of a

channel router with placement expansion

7. VLSI Design Methods [6 Hrs): LLanguage based methods including VHDIL./Venlog,

hierarchical state machine descriptions such as State Charts and Petri net based methods

Functional languages for formal verification. Modeling of MOS and Bi-MOS device

S using
SPICE, Verilog HDL-RTL coding and synthesis.

8. Design for Manufacturability and Testability [6 Hrs]: Process variation. performance

modeling. parametric Yield estimation and maximization, worst case analysis, different types of

fault and model, different types of testing

technique. Recent Trends and Industrial application of
VLSI Design.

Textbooks:

I. Sung Mo Kang, Yusufl eblebici. CMOS digital Iintegrated circuit 4t

Hill Education Private Limited. 2018,

2. Ayan Banerjee, Neil H.E. Weste. David Harris,

4" Edition ,2017.
3. N. Weste and K. Eshranghian, "Principles of CMOS VLS] Design"

Edition , Tata Mcgraw

CMOS VLSI design, le, Tata Mcgraw Hill,

, Addison Wesley, 1998.

Reference Book:

I. Gary K. Yeap, Practical Low Power Digital VLSI Desi
2. Jan M. Rabaey. Digital Integrated Circuits: A Design P
3. Jacob Backer, Harry W. Li and David E. Boy
Simulation ", Prentice Hall of India 2008.

gn”, Kluwer Academic Press. 2002.
erspective™, Pearson Education 2006
ce, © CMOS Circuit Design, Layout and
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(3Th+1T hrs/week)

EC 2131
Soft Computing Techniques (Elective-1)
uesti : :
g HE;:I.H" to be set : Eight (Four from each unit). Each question carries 20 marks.
- .:HHS 10 be answered  : Any five selecting at least Iwo from each unit.
: : 4 (L-3, T-1, P-0)

Course Objective:

I. Understanding of soft computing techniques such as Genetic Algorithms (GA),

Fuzzy Logic and Neural Network.
2. Unf:lv?rstanding of various optimization Techniques.
3. Ability to take up projects at advanced/professional level.

Pre-requisites: Probability, Linear Algebra.
UNIT -1

1. Inroduction
Decision problems, Multi-criteria decision analysis, MCDA methods.

2. Analytic hierarchy process (AHP)
Multivalued logic, paired comparison, absolute and relative measurements, scale,
consistency and Eigen vector, hierarc udies on decision making using

AHP in communication engineering.

3. Technique for Order of Preference by Similarity to
Comparison of characteristics between AHP and TOPSIS. The operations within
internal aggregation, TOPSIS method, Comparison of

TOPSIS, External aggregation,

Weights 1In TOPSIS Models, case studies on decision making using TOPSIS in

communication engineering.
4. Genetic Algorithms (GA)

Basic concepts of genetic a

decision making using GA in comm

hic synthesis, case st

Ideal Solution (TOPSIS):

|gorithms, encoding, genetic modeling, case studies on

unication engineering.

UNIT-11

5. Fuzzy Logic
Crisp set and Fuzzy s¢€

operations on fuzzy sets, P
and Predicate logic, fuzzy
implication functions, Applications.

t, Basic concepts of fuzzy sets, membership functions. Basic
roperties of fuzzy sets, Fuzzy relations; Propositional logic
If — Then rules, fuzzy mapping rules and fuzzy

(DECE) ECE Syllabus Effective from 2019-20 batch onwards
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DEPARTMENT OF ELECTRO

6. Neural Networks
Basic concepts of neural networks, Neural
Architecture of a back propagation network, Applications.

network architectures, Learning methods,

7. Optimization Techniques -
Particle Swarn Uplimizuliun (PSO), AN colony

Convex  optimization ‘Techniques, '
: s . . 1 acrhi e (S . o’ ; ¢
optimization and other recent techniques, Support Vector Machines (SVM) and Principal

component Analysis (PCA).

Priority Theory with the Analytic

[. T.L. Saaty, Fundamentals of Decision Making and '
(3rd print), RWS Publication,

Hierarchy Process (Analytic Hierarchy Process Series. Vol. 6), 2¢
2011.

2. A. Ishizaka and P.Nemery, Multi-Criteria Decision Analysis:
Willey, 2013.

3. Simon Haykin, Neural Networks: A Comprehensive Foundation, 2e.
4. S. Rajasekaran and G. A. Vijaylakshmi Pai, Neural networks,
e. Prentice Hall of India, 2013.
and Applications, le, SpringerVerlag,2005.

Control and Information, 2e, Pearson

Methods and Software, le,

PHI, 1998 .
fuzzy logic, and genetic

algorithms : synthesis and applications, 2
5. K. H. Lee, First Course on Fuzzy Theory
6. J. Yen and R. Langari, Fuzzy Logic: Intelligence,

Education,2007
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DEPARTMENT OF ELECTRONICS AND CO

: EC 2132 (JTh+1'T hrs/week)
Digital Image Processing (Elective-1)
Question to be set s Fieht (Four from ¢ Jy unit). Each question carries 20 marks.
Questions ro be answered s Anv five selecting al least two from cach unit.
Credit : 4 (L-3. T-1, P-0)

Course objective:
o enrich the knowledge of the students with a sound understanding of varnous ILLhIIIIqLILH ( I
fundamentals of image processing, will

digital im"?&:": processing Ihis course will present the

A | | .
DFT.DCT and DW ). \
IPEG) and image recognition.

and many applications, such

cover various transforms (c¢.g2.
enhancement, filtering, segmentation, Compression (like

Pre-requisites: Signals and Systems, Digital Signal Processing

UNIT |

amentals [4 Hrs.]: Digital image representation. Ilements ol a

1. Digital Image Fund | n. b |
ampling and quantization Basic

digital image processing system, imagc model, S
relationships between pixels and imaging geomeiny

2. Image Transforms [8 Hrs.|: DI E..DCY: W)

and frequency domain methods, image

3. Image Enhancement |S Hrs.|: Spatial |
Image smoothing, Image sharpening,

enhancement by histogram modification,
I-nhancement based on imagc model

4. Image filtering and restoration |4 Hrs.|: Inverse filter. Wiener filter, Restoration based

on degradation model, algebraic approach to restoration

UNIT -1

Image segmentation [6 Hrs.]: Detection of discontinuitics, Edge linking, and boundar)
detection, Thresholding Region bascd segmentation

"N

6. Image Data Compression |7 Hrs.]: Pixel coding, Predictive techniques, Transform
coding. Vector quantization, JPEG, IPEG 2000

7. Applications [10 Hrs.]: Face Recognition, Signature Verification, Iris Recognition,
Fingerprint Recognition

M O THCH (DELC ) F(F Syllgbus | Hechn
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l. Rafel C. Gonzalez and Paul Wintz, Digital Image processing 3e, Pearson Education, 2013.

2. Anil K. Jain, Fundamentals of Digital Image Processing, 2e, PHI, 2004.

3.William K. Pratt, Digital Image Processing, 4¢, John Wiley & Sons; 2007.

References:

™ . .S, 23’
l. Bhabatosh Chanda andDwijesh DuttaMajumder, Digital Image Processing and Analysi

PHI Learning. 2011.
Machine

2. Milan Sonka, Vaclav Hlavac andRoger Boyle, Image Processing, Analysis and

Vision, 32e, Cengage Learning India Pvt Ltd, 2007.

. o le’
3. S. Annadurai and R. Shanmugalakshmi, Fundamentals of Digital Image Processing,

Pearson Education, 2007
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Optimization | cchaigees in Commenication (Elective {)

Question to be sy rres O ot
¥ r b
Vierstions to M CERE e | i» -
f rod
A

" .
e regemsites -

NI -]

\'dfht matical Hevww |6 Hrrs

" . - . 1  MMELry Jl'hl
i 1 n | mroncrihes of vV ecion SO and mMatrcs | ransformaton (O .

" S¢t1-( onstrained and | nstrained Optimization. One-Dimensional Scarch Methods
o Y L . . b L " % . L0 Wi L il
[ L] L - ! *
i . | n “ecarch 1.8 i “Carct Ht-\*‘t' 1B "\1;“'.'?" r-.,t “Secant ‘\-1';,!! H.E { I.'.Iv.,l]i. ni \'fo}‘.l _W
! N % & i L . N ' o, el % al i i
"NCW 1 \Methad Conmugate Direction method, U nconstrained VMethods and Neural Network
L % i b ;‘_, I'.L'h| ._.‘ - i | i ! § § a4 s ) ¥ j

le'T‘L‘T-.h \ .i_! nl“‘l:

LN T

Lincar Programming |6 Hrs|

Non-lLinear Coastrained Optimization [10 Hrs)

)
! | § ] % T i v -r-
Problems with Equality Constraints; P

L

~

blems with Inequality Constraints; Convex
Optimization Frodicmms

\pplication of Optimization l'echniques in Communication and Signal Processing [6 Hrs|

% 4
t -l""{.- "‘:u\.‘.f'\
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Text Books:

: 11 mization. Fourth
l. Edwin K. P. Chong and Stainslaw . Zak, An introduction 1o Optimization.

Edition, Wiley, 2013

2. Stephen Boyd Department and Lieven Va
University Press, 2009

3. L.R. Foulds, Optimization Techniques:
1981.

ndenberghe, Convex Optimization. Cambridge

An Introduction. Springer-Verlag New York Inc,

Reference Books:

ment. S Chand, 2001. |
Techniques in Engineering.

. V.K. Kapoor, Operations Research: Techniques fmj Mﬂna:ge
2. Godfrey C. Onwubolu and B. V. Babu, New Optimazation
Springer-Verlag New York Inc, 2004. |
3. Hamdy A. Taha, Operations Research. Fi
2007.
4. Kumar Gupta, Prem and Hira, D.S., Operations
2008.

fth edition, Macmillan Publishing Company,

Research., S Chand & Company [imited,

ive | | ' 22
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

EC 2134 (3Th+1T hra/week)
Applied Flectromagnetics (Flective-1)

Question to he set s Fight (Four from edd h unit) Each question carries 20 marks

Questions to be answered s Anv five selecting at least two from each unit

Credir - 4(.-3. T-1. P-0)

Course Objective: To serve as an advanced course in acquiring knowledge of electromagnetic

huwr} along with its applications 1n various fields.

» L ® - I - N : - . : 8
Pre-requisites: Basics of Electro-statics and Magneto-statics, Vector algebra, Vector Calculus

and Coordinate system

UNIT-I

|. Electromagnetic Theory
Fields in Media and Boundary

General Plane Wave
e. Oblique Incidence

Introduction to Microwave Engineering, Maxwell's Equations,
Conditions , The Wave Equation and Basic Plane Wave Solutions,
Solutions, Energy and Power, Plane Wave Reflection from a Media Interfac
at a Dielectric Interface, Some useful Theorems.

2. Transmission Line Theory

The Lumped-Element Circuit Model for a Transmission Line, Field Analysis of Transmission
Lines. The Terminated Lossless Transmission Line, The Smith Chart, The Quarter-Wave

Transformer, Lossy Transmission Lines

3. Transmission Lines and Waveguide

General Solutions for TEM, TE, and TM Wave, Parallel Plate Waveguide, Rectangular

Waveguide, Circular Waveguide, Coaxial Line, Surface Waves on a Grounded Dielectric Slab,

Microstrip Line, Wave Velocities and Dispersion.

UNIT-2

4. Antennas for Wireless Communication:

& Dielectric Resonator Antenna — Basic Characteristics, Feeding Methods,

Microstrip antenna
Transmission line model and cavity model for rectangular patch antenna,

Method of analysis,
Circular Patch Antenna, Inverted F Antenna, Planar Spiral Antenna.

_....-....--vvviiilll((lllllllllzl
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DEPARTMENT OF FLECTRONICS AND COM

Smart Antenna:

Int-‘ T _ _ ’ e ' leamforming Syslems., %Tl"d'ﬁt;‘,{‘:ﬂ'*
"Oduction, Benefits of Smart Antennas, SUructures for Beamion . -

tor the Coverage and Capacity Improvement. Smart Antenna Algorithms

5 Remote Sensing:

Atmospheric radiation basics M

Radar and Satellite Syvstems. Overview of remote SENSINE. 4
' an

| | : 2o e - I i 0N
Pectrum, Emission, Absorption, Scattering, Radiative transfer equation, Reflectio

relraction, Ray leigh and Mie scattering

Text Books:

l. D.M. Pozar, Microwave Engineering. le, John Wiley & Sons, 2005 |
2. Roger F. Harrington, Time Harmonic Electromagnetic Fields, 1e, McGraw Hill, 1961.
3. A. Balanis, Antenna Theory: Analysis and Design. 2e, John Wiley, 2005.,

4. Luk and | eung, Dielectric ‘[{ﬂ‘_ﬂjﬂa[i'.?r Antenna. le. Research Studies Press.
. I. K. Sarkar, Smart Antenna, le. Wiley, 2003.

6. G.P. De Loor, Radar Remote Sensing. le, Harwood Academic, 1983.

2002.

r;.
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