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Program Structure for Final Year Engineering
Semester VII & VIII
UNIVERSITY OF MUMBAI
(With Effect from 2022-2023)

Semester VII
Course Code Course Name Teaching Scheme Credits Assigned
(Contact Hours)
Theory Pract. Tut. Theory | Pract. Tut. Total

ECC701 Microwave Engineering 3 -- -- 3 -- -- 3

ECC702 Mobile Communication 3 -- -- 3 - - 3
System

ECCDLO701X Department Optional 3 -- -- 3 -- -- 3
Course-3

ECCDLO702X Department Optional 3 -- -- 3 -- -- 3
Course-4 3

ECCILO701X Institute Level Optional 3 3 (NG 3
Course-1 ‘Y-

ECL701 Microwave Engineering -- 2 -- \4- 1 -- 1
Laboratory A

ECL702 Mobile Communication -- 2 - NV - 1 -- 1
System Laboratory

ECP701 Major Project-| -- 6" & - 3 - 3
Total 15 10 = 15 5 - 20

xQ"\‘
# indicates work load of Learner (Not Faculty), for I\{I"gio?ﬂ’roject
Project Guide Load = % hour per week per project ggp}p;

Course Course Name ‘,;:'\\ Examination Scheme
Code W& Theory
Internal’/Assessment End Exam Term | Practical
Test 1y, Test 2 | Avg. Sem. Duration | Work | & Oral Total
O\ Exam (in Hrs)
ECC701 | Microwave Engineering X1 éb" 20 20 80 3 - - 100
*R
ECC702 Mobile Communication J ( " 90 20 20 80 3 _ _ 100
System A
ECCDLO | Department Level Qptional 3
701X Course-3 &/ 20 20 20 80 - - 100
ECCDLO | Department Levé{{ Optional 3
702X Course-4 7% 20 20 20 80 - - 100
ECCILO | Institute Level Optional 3
701X Course-1 20 20 20 80 - - 100
ECL701 Microwave Engineering _ _ _ _ -- 25 25 50
Laboratory
ECL702 Mobile Communication _ _ _ _ -- 25 25 50
System Laboratory
ECP701 Major Project-I _ _ _ _ -- o5 o5 50
Total 100 | 400 75 75 650
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Department Level Optional Course-3

Course Code Course Name
ECCDLO 7011 Efficient Architectures for DSP
Algorithms
ECCDLO 7012 Deep Learning
ECCDLO 7013 Cloud Computing and Security
ECCDLO 7014 Big Data Analytics
ECCDLO 7015 Software Defined Radio 1,
Department Level Optional Course-4 >\: "

Course Code Course Name,: ’\:
ECCDLO 7021 | Robotics - \
ECCDLO 7022 | 5G Technology 1o

(!
ECCDLO 7023 Internet Qgﬁ;\ﬁunication Engineering
ECCDLO 7024 Advg@c:e\d "Digital Signal Processing
ECCDLO 7025 :,iﬁ;);ia{r;tum Computing

.V
N ~
¢ \
/'Y \.\.
Qu.

o X 40 .
_. " Institute Level Optional Course-1

Courgf@Baf'e Course Name
ECQLS 7011 | Product Lifecycle Management
QE‘CCILO 7012 | Reliability Engineering
ECCILO 7013 | Management Information System
ECCILO 7014 | Design of Experiments
ECCILO 7015 | Operation Research
ECCILO 7016 | Cyber Security and Laws
ECCILO 7017 | Disaster Management and Mitigation Measures
ECCILO 7018 | Energy Audit and Management
ECCILO 7019 | Development Engineering
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Semester VIII

Course Code Course Name Teaching Scheme Credits Assigned
(Contact Hours)
Theory | Pract. Tut. Theory | Pract. | Tut. Total
ECCS801 Optical Communication and 3 - - 3 - -- 3
Networks
ECCDLO801X Department Level Optional 3 - - 3 - -- 3
Course-5
ECCDLO802X Department Level Optional 3 - - 3 - -- 3
Course-6
ECCILO801X Institute Level Optional 3 - - 3 - - 3
Course-2
ECLS801 Optical Communication and - 2 - - 1 - 1
Networks Laboratory A(} 5
ECP801 Major Project-1I -- 12¢ -- -- o~ | - 6
Total 12 14 - 12 "\N\F - 19
o
# indicates work load of Learner (Not Faculty), for Major Project g}
Project Guide Load = 01 hour per week per project group \
o\
Course Code Course Name Exam@mn Scheme
Theory o~ Q‘
Internal Assessment Eng/ Exam Term | Practical
Test | Test2 | Avg. m. Duration | Work | & Oral Total
1 ¢ {bExam (in Hrs)
. . . \
ECC801 Optical Communication 20 20 g 80 3 _ _ 100
and Networks PR
ECCDLO801 Department Level Optional 4
X Course-5 20 “%}\> 20 80 3 -- -- 100
ECCDLO802 | Department Level Optional NO
X Course-6 2& .%% 20 80 3 -- -- 100
ECCILO801X | Institute Level Optional 2 20 20 80 3 _ _ 100
Course-2
ECL801 Optical Communication 3‘\”’
and Networks Laborat B B B B B 25 25 S0
ECP801 Major Project-II OLV - - - - - 50 100 150
Total . — - -
Oy 80 | 320 75 125 600

A
<r
&
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Department Level Optional Course-5

Course Code Course Name
ECCDLO 8011 System On Chip Design
ECCDLO 8012 Natural Language Processing
ECCDLO 8013 Wireless Networks
ECCDLO 8014 Web Design
ECCDLO 8015 RF Design

Department Level Optional Course-6

Course Code Course Name ; A P
ECCDLO 8021 Autonomous Vehicle A ,\: ’
ECCDLO 8022 Satellite and Nano Satellite gg{ﬁaanication
ECCDLO 8023 Network Managementi[imj;élécé)mmunication
ECCDLO 8024 Microstrip Aljggpff;\\

ECCDLO 8025 Augmented‘&’gealﬁi:ty and Virtual Reality
7

O

N
Instiuﬁg Level Optional Course-1

Course Code ¢ i\’\" N Course Name

ECCILO 8011 <[*Pfoject Management

ECCILO 80;{2/» Finance Management

ECClI |Qj§013 Entrepreneurship Development and Management
E\(;E{LO 8014 Human Resource Management

ECCILO 8015 | Professional Ethics and CSR

ECCILO 8016 Research Methodology

ECCILO 8017 IPR and Patenting

ECCILO 8018 Digital Business Management

ECCILO 8019 Environmental Management

? 4
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECC701 | Mhcrowave 03 -- -- 03 -- - 03
Engineering
Course Course Examination Scheme
Code Name Theory Marks Exam Term | Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Microwave
ECC701 | Engineering 20 20 20 80 03 -- - 100
Course Pre-requisite: Knowledge of Electromagnetic Engineering
Course Objectives: \‘ v
The course should enable the students to: Y
1. Perceive the concepts of waveguides and analyze the ﬁéld components in
different types of Waveguides. > ,‘,
2. Categorize different types of microwave components based on their
applications. Q)
3. Imbibe knowledge to use microwave oscﬂlators & amplifiers in microwave
communication and Compare their characthstlcs Iv.
4, Demonstrate the ability to measure Qlfﬁe“rent microwave parameters using
microwave bench setup. £ V
Course Outcomes: \&,
1. Describe the types of Wav\guldes rectangular waveguides and field
equations NN
2. Understand the coupling ymechanisms in waveguides and analyze the
waveguide multiport }unctlons
3. .Explore the mlcrowa‘ve linear tubes and analyze with microwave cross field
tubes i
4, Understand, th’e mlcrowave solid state devices and avalanche transit time
devices
5. Dem: §t¥ate the microwave bench set up and conducting measurements of

dl}fe t parameters

\/;u
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Module | Unit
No. No.

1.0 TRANSMISSION LINES 06

Transmission line equations, open and short circuit transmission lines,
1.1 | variation of impedance over length of line, Smith chart, use of Smith chart
in impedance matching

Topics Hrs.

1.2 | Planar transmission lines: microstrip line, strip line and coplanar lines

2.0 WAVEGUIDES 07
Introduction, microwave spectrum and bands, applications of
microwaves,

Types of waveguides, rectangular waveguides, field equations in
rectangular waveguide, field components of TM and TE waves for
rectangular waveguide, modes of TM and TE waves in féctangular
2.1 | waveguide, impossibility of TEM waves, cut off frequency o‘f?ectangular
waveguide;

QP
Wave impedance in rectangular waveguide: Wav :ijnpedance fora TM
and TE wave in rectangular waveguide, Domlnant mode and degenerate
modes, mode characteristics of phase, Kelocr[y, group velocity,
wavelength and impedance relations; Illu§trative problems;
Cavity resonators: Types of caV1ty‘ “resonators; Rectangular cavity
2.2 | resonator: Dominant modes and< fesonant frequencies, illustrative
problems. N/
3.0 WAVEGUIDE COMPONEQ’)FS 06

Coupling mechanisms: P’I%Be loop, coupling to a cavity resonator,
waveguide dlSCOIltlnu}“le\S waveguide irises, tuning screws and posts,
matched loads; Wavegulde attenuators; Waveguide phase shifters;
waveguide \’ \

multiport Jugctibns Eplane Tee, H plane Tee, Magic Tee, applications of
3.2 | Magic Tee ‘hybrid ring; Ferrites: Faraday rotation principle, gyrator,
isolator, clrculator

4.0 Ng{(?i%})WAVE TUBES 10

ictowave linear beam tubes (O type): Limitations of conventional tubes
"\J sat microwave frequencies; Klystron: Velocity modulation process,
bunching process, output power and beam loading; Multicavity Klystron
amplifiers: Beam current density, output current and output power of two
cavity Klystron; Reflex Klystron: Velocity modulation, power output and
efficiency.

Helix Traveling Wave tube: Slow wave structures, amplification process,
conventional current; Microwave cross field tubes (M type): Introduction,
4.2 | cross-field effects; Magnetrons: Different types, 8-cavity cylindrical
travelling wave Magnetron, Hull cut-off and Hartree conditions, modes
of resonance and PI-mode operation.

5.0 MICROWAVE SEMICONDUCTOR DEVICES 06

Microwave solid-state devices: Microwave tunnel diode; Pin diodes,
varactor diodes, crystal detectors.

Transferred electron devices: Gunn-effect diodes, RWH theory, modes of
operations;

Avalanche transit time devices: IMPATT diode, TRAPATT diode,
BARITT diode,

6.0 MICROWAVE MEASUREMNETS 04

3.1

4.1

University of Mumbai - R-2019-C-Scheme - BE Electronics and Telecommunication EngineeringPage 7 of 127



Description of microwave bench: Different blocks and their features,
precautions; Microwave power measurement: Bolometers; Measurement
of attenuation; Frequency standing wave measurements: measurement of
low and high VSWR; Cavity Q; Impedance measurements.

Total 39

6.1

Text Books:

1. Samuel Y. Liao, —Microwave Devices and Circuitsl, Pearson, 3rd Edition, 2003.

2. Peter A. Rizzi, —Microwave Engineering Passive Circuitsl PHI, 3rd Edition, 1999

3. M.L. Sisodia, G.S.Raghuvanshi, —Microwave Circuits and Passive Devicesl Wiley
Eastern Ltd., New Age International Publishers Ltd, 1stEdition, 1995.

Reference books
1. R.E. Collin —Foundations for Microwave Engineeringl IEEE Press, John Wiley

ol

£ 3

Internal Assessment (20-Marks): '3
44

Internal Assessment (IA) consists of two class tests of 20 marks each. IA-1 is to be conducted on

approximately 40% of the syllabus and IA-2 will be based on rem’airﬁng contents (approximately

40% syllabus but excluding contents covered in [A-I). Duratia;i:xof each test shall be one hour.

Average of the two tests will be considered as IA marks. . {}.\

%

End Semester Examination (80-Marks): O
..\:' ¥
Weightage to each of the modules in end—semestgx\e){amination will be proportional to number of
respective lecture hours mentioned in the curgiculum.
R\
1. Question paper will comprise of total (l&\questions, each carrying 20 marks.
2. Question No: 01 will be compulgo*r‘y'ﬁrid based on entire syllabus wherein 4 to 5 sub-questions
will be asked. N“
3. Remaining questions will be;rp@}ed in nature and randomly selected from all the modules.
4.Total 04 questions need tode.dttempted.

2 \.'3
N\
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical | Tutorial Theory Practical | Tutorial | Total
ECC702 | Mobile
Communication 03 - -- 03 -- -- 03
System
Course Course Name Examination Scheme
Code Theory Marks Exam Term | Practical | Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 Avg. Exam. (Hrs.)
ECC702 | Mobile
Communication 20 20 20 80 03 - -- 100
System
Course Pre-requisite: ~ 1
.\\’.
ECCA405 - Principles of Communication Engineering A P
ECC501 - Digital Communication \
ECC602 - Computer Communication and Networks s
.’\ v
Course Objectives: N\

1. To understand the cellular fundamentals and different gyp‘es.:é)f radio propagation models.
2. To study evolution of 2G and 3G mobile technologiqsa;f}\'
3. To illustrate the working principle of LTE. e\
4. To learn the concepts of emerging technologiesj,(}'i G standards and beyond.
S
Course Outcomes: D

After successful completion of the cpftffé,e" student will be able to:
Explain the cellular fundamentqts’pr‘\d estimate the coverage and capacity of cellular systems.
Classify different types of pr,opabation models and analyse the link budget.
Compare and contrast GSM:;GPRS, HSCSD, EDGE and IS-95 Technologies.
Apply the concepts of.(@ technologies for UMTS and CDMA 2000.
Describe the features:g\d working principle of 3GPP LTE.
Discuss the emeré{ng technologies for upcoming mobile communication systems.

\?

ogkwnpE
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Module | Unit

No. No. Topics Hrs.
1.0 Fundamentals of Mobile Communication 07
L1 Introduction to Wireless Communication: Mobile Radio Telephony, Examples of 01
) Wireless Communication Systems
The Cellular Concept System Design Fundamentals: Frequency reuse, Channel
1.2 | assignment strategies, Interference and system capacity, Trunking and Grade of 06
service, Improving Coverage and Capacity in Cellular System and related problems.
2.0 Mobile Radio Propagation 08
Large scale fading: Free space propagation model, ground reflection (two-ray) model,
2.1 | practical Link budget design using path loss models. 03
Self-learning: Basic propagation mechanisms, reflection, diffraction and scattering.
29 Small scale fading: Small-scale multipath propagation, parameters of mobile 0
: multipath channels, types of small-scale fading, Rayleigh and Ricéan distributions.
Features of all conventional multiple access techniques: FreguienCy Division
23 Multiple Access (FDMA), Time Division Multiple Access (TPMA), Space 03
’ Spectrum Multiple Access (SSMA), Space Division Maltiple Access (SDMA),
Orthogonal Frequency Division Multiple Access (QFDMA), OFDM-PAPR
~=
3.0 2G Technologies A\ 08
GSM: GSM Network Architecture, air intelﬁcé specifications, GSM signaling
31 protocol architecture, GSM channels, GSM services and features, GSM multifare 04
) structure, GSM speech coding, GSM Ca.'ti procedures, Authentication and security in
GSM, and handoff procedures in C@M
3.2 | GSM evolution: GPRS, HSCSD and EDGE architecture, radio specifications 02
33 IS-95: CDMA air 1nterfz£ce',,\CDMA channels, power control in CDMA system, 00
: handoff, and RAKE receiver.
4.0 3G Technologies Oy 4 05

UMTS: Obj ectxves standardization and releases, network architecture, air interface
4.1 spemﬁcatlons Jelfannels, security procedure, W-CDMA air interface, attributes of W- | 03
CDMA /s\y@‘gem W-CDMA channels.

Cdma2000 cellular technologies: Forward and Reverse Channels, Handoff and
Pow€rControl.

4.2 02

5.0 &’P LTE 06

Introduction, system overview: Frequency bands and spectrum flexibility, network

>1 structure, protocol structure.

02

Physical layer: Frames, slots, and symbols, modulation, coding, multiple-antenna

5.2 techniques

02

Logical and Physical Channels: Mapping of data onto (logical) sub-channels,
5.3 | Establishing a connection, Physical layer retransmissions and reliability, Power 02
control, and handover.

6.0 Advanced techniques for 4G deployment and beyond 05

6.1 | Multi-antenna Techniques: Smart antennas, Multiple input Multiple output systems. 02

Cognitive radio: Architecture, spectrum sensing.

6.2 Software Defined Radio (SDR): Components and Applications.

02
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6.4 Introduction to 5G network and technologies used in 5G such as small cell concept, 01
: Massive MIMO, Beamforming, NOMA, and mm wave).
Total 39
Textbooks:

1. T.L. Singal “wireless communications”, Mc Graw Hill Education.

2. Theodore S. Rappaport “wireless communications - principles and practice”,
PEARSON, Second edition.

3. Andreas F. Molisch “wireless communications” WILEY INDIA PVT LTD, Second
edition.

Reference Books:
1. Upena Dalal “Wireless and Mobile Communications|”, Oxford university Press
2. Vijay K.Garg “Wireless Communications and Networking” ,Morgan—Kaufmann series

in Networking-Elsevier. y \

3. J. H. Reed, Software-Defined Radio, Prentice-Hall, 2002  ,.» ¥

4. W.C.Y. Lee, Mobile Communication, Wiley \\' ’

5. David Tse, Pramod Viswanath “Fundamentals of ereless ‘Communication”
published by Cambridge University Press R

E - Resources: ¢ :\&

NPTEL courses: )

1. http://nptel.ac.in/courses/117104099/ - (Athanced 3G and 4G Wireless Mobile
communications) QO

2. https://nptel.ac.in/courses/117/102/1F¥%102062/ - (Wireless Communications)

3. Virtual lab: http://vlab.co.in WY

4 NG
7/

AN\
Internal Assessment (20-Marks):. N
Internal Assessment (IA) conéisfs of two class tests of 20 marks each. IA-1 is to be conducted
on approximately 40% of" tbe syllabus completed and IA-2 will be based on remaining contents
(approximately 40% sy}fabus but excluding contents covered in IA-I). Duration of each test
shall be one hour. ver’age of the two tests will be considered as IA marks.
End Semester EXamination (80-Marks):

Weightage.t {d each of the modules in end-semester examination will be proportional to number
of respect‘fve lecture hours mentioned in the curriculum.

1. Question paper will comprise of total 06 questions, each carrying 20 marks.

2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-
questions will be asked.

3. Remaining questions will be mixed in nature and randomly selected from all the modules.

4. Weightage of each module will be proportional to number of respective lecture hours as
mentioned in the syllabus.

5. Total 04 questions need to be solved.
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Course Code Course Name Teaching Scheme Credits Assigned
(Contact Hrs.)

Theory | Practical | Tutorial | Theory | Practical Tutorial Total

ECCDLO Efficient 03 -- -- 03 -- -- 03
7011 Architectures for
DSP Algorithms

Examination Scheme

Theory Marks Exam |.Term | Practical | Total
Course Code | Course Name Duratiogry Work | And
Internal assessment End | (in Hrs)> Oral
Sem. R4
Avg. Of | Exam | (\+
Test1l | Test2 | Test1and N7
Test 2 N
ECCDLO | Efficient 20 20 20 . (80 03 - - 100
7011 Architectures for o M
DSP Algorithms N
R
o -
Course Prerequisite: N0
ECC303 Digital System Design o
ECC404 Signals & Systems N~
ECC502 Discrete Time Signal Processing
ECC503 Digital VLSI Design <&

ECM®601 Mini Project 2B- FPG,Q\based Project

y..

Course Obijectives: / << ;

1. To describe the cﬁéx;taéteristics of computationally intensive algorithms
2. To identify the bottlenecks of intensive computations.
3. To learn various techniques to map DSP algorithms on hardware to improve performance.

Course Outcome:
After successful completion of the course students will be able to

COL: Explain various typical DSP algorithms and their applications

CO2: Describe various methodologies/technigues to map DSP algorithms on Hardware

CO3: Analyze various hardware architectures available to implementation DSP algorithms

CO4: Evaluate and select efficient hardware architecture for implementation of given DSP algorithm.
COS5: Design/propose hardware architecture for effective implementation of given DSP algorithm.

University of Mumbai - R-2019-C-Scheme - BE Electronics and Telecommunication Engineering Page 12 of 127



Module | Unit

No. No. Topics Hrs

1 Introduction to DSP Systems 06

1.1 Typical DSP Algorithms, Graphical representation of DSP Algorithms

1.2 Signal flow graph (SFG), data flow graph (DFG) and dependence graph (DG), high level
transformation, critical path

2 Efficient Algorithm to Architecture Mapping 07

2.1 Design of N-bit incrementer, decrementer, complimenter ,

2.2 Techniques to enhance circuit performance, pipelining and parallelyprocessing, circuit
design for N bit natural numbers, optimized circuit design for diﬁeren}ﬁfunctions

3 Efficient Adder Architecture ré”\’, v 07
3.1 | Introduction to Adder design, Variable Block Adder CII’CUI\deSIgn Delay optimized Carry
Look Ahead Adder

PR
o

™~
3.2 | Carry Select Sum Adder, Conditional Sum Adder; L)'n’g"s Adder

3.3 | Prefix and Parallel prefix adders, Running Ave,?éig‘e Circuit

4 Efficient Multiplier Design \{,3\} 07

4.1 | Array Multiplier ,Signed and Unsrgned Multiplier ,Booths Multiplier , Bough-Wooley
Multiplier PR\

Wy

4.2 | Architecture of Squaring Gircuit, Reconfigurable Constant Multiplier Design

. 8 o
5 DSP Archltecture@Q gn 06

5.1 Floating poml\ representation 1EE754, floating point operations-2’s compliment
representauon -adder, subtractor, multiplier

52 | CORDICArchitecture, FFT Architecture, FIR filter

L2

6 Efficient Design of Machine Learning Hardware 06

6.1 Artificial Intelligence and Machine Learning, Software and Co-design Optimizations,
Pruning, Systolic array convolution

6.2 Hardware-Level Techniques, RTL design of sum of differences, Energy efficient hardware
accelerator design methodology for Neural Networks

Total 39
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Textbooks:

1. VLSI Digital Signal Processing Systems Design and Implementation — Khesab Parhi

2. COMPUTER ARITHMETIC Algorithms and Hardware Designs-Behrooz Parhami

3. Machine Learning in VLSI-lbrahim (Abe) M. Elfadel, Duane S. Boning, Xin Li
Computer-Aided Design

Reference Books:

1. Bill Franks, —Taming The Big Data Tidal Wave: Finding Opportunities in Huge Data Streams
with Advanced Analyticsl, Wiley

2. Chuck Lam, —Hadoop in Actionl, Dreamtech Press

E-Resources:

1. https://nptel.ac.in/courses/108105118 ¢ ;'Q:'
2. https://nptel.ac.in/courses/108106149 = >\:"
3. https://nptel.ac.in/courses/108105157 N
/X
Internal Assessment (20-Marks): 3

Internal Assessment (IA) consists of two class test&bf 20 marks each. IA-1 is to be conducted on
approximately 40% of the syllabus and I1A-2 IPM)e based on remaining contents (approximately
40% syllabus but excluding contents covered, IA-I). Duration of each test shall be one hour.
Average of the two tests will be con3|dered as IA marks.

End Semester Examination (80:Mfétfks):

Weightage to each of the moc@es’ in end-semester examination will be proportional to number of

respective lecture hours m;e?r/)jtioned in the curriculum.

1. Question paper WIQcomprlse of total 06 questions, each carrying 20 marks.

2. Question No: 01;W|II be compulsory and based on entire syllabus wherein 4 to 5 sub-questions
will be asked.

3. Remaining questions will be mixed in nature and randomly selected from all the modules.

4.Total 04 questions need to be attempted.
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Course Course Teaching Scheme Credits Assigned
Code Name (Contact Hours)
Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
ECCDLO | Deep
7012 | Learning 03 - - 03 - - 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term | Practical | Total
Internal Assessment | End Sem. | Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Deep
ECCDLO
2012 Learning 20 20 20 80 03 -- -- 100
Course Pre-requisite: D' ’
)
1. ECC 604-Artificial Neural Networks and Fuzzy logic N

Course Objectives: A \N
At the end of the course, the students will be expgefe\a to:

Learn how to use TensorFlow for buildingaﬁd testing Deep Learning models

Compare various CNN architectures %';\\

Know the importance of Regularisatién and Optimization techniques in Deep Learning networks
Learn Deep Learning models forworking with sequential data

Understand motivation and fufictioning of the most common types of Autoencoders and apply such
mechanisms to various l@gfniflg problems.

arONE

Qv

7

Course Outcomes: ¥
..{\ i
After successful/cc(qlplétion of the course student will be able to:
AX
Understandthe fundamentals of Deep Learning
Understand the concepts of TensorFlow, its main functions, operations and the execution pipeline
Improve deep learning models using Regularization and Optimization techniques
Compare the Convolution Neural Network architectures and use them as per the application
Design and implement Sequence Neural Network systems and solve real-world problems
Illustrate the working of Autoencoders and use them for real-life applications

ok wdE
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Module | Unit

No. No. Topics Hrs.

1.0 Introduction to Deep learning 03

1.1 History of Deep Learning- A Probabilistic Theory of Deep Learning

1.2 | Introduction to Deep Feedforward Networks, Gradient Based Learning, Hidden
Units

1.3 | Architecture Design, Backpropagation Algorithm

2.0 TensorFlow for Deep learning 06

Introduction to TensorFlow using Python: Computational Graph, Key

2.1 Highlights, Creating a Graph
29 Regression example, Gradient Descent, TensorBoard, Modularity, Sharing
) Variables, Keras
23 Preprocessing and Data Augmentation of Images Qnd Datasets using
’ TensorFlow
3.0 Regularization and Optimization Techniques Q}” 06

3.1 | Regularization: Need of Regularlzatlon\” L2 Regularization, LI
Regularization, Early Stopping and Dropout\

3.2 | Optimization: Challenges in NN Optlmlzatlon Gradient Descent Approaches,
Parameter Initialization Approach, Ad‘{}ptlve Approaches - AdaGrad, RMSProp
and Adam =

3.2 | Introduction to Batch Normahzaﬁon

4.0 Evolution of CNN in Dee \éarnlng 08

Review of CNN Arghit}cture Introduction of various CNN Architectures:

4.1 LeNet, AlexNet, VGG ‘GoogleNet, ResNet and UNet

4.2 | Comparison of. CNN Architectures, Evaluation Parameters

43 Apphcatlgm§ of CNN in Image Classification and Object Detection

5.0 Sequgé}e Modelmg 08

l}ec\ﬁrrent and Recursive Nets: Recurrent Neural Networks, Bidirectional

> '\ , Encoder Decoder Architectures

Introduction to Long Short-Term Memory (LSTM) and Temporal
Dependencies

5.3 | Gated Recurrent Units (GRUSs)

5.2

Applications of RNN in Real World- Image Captioning and Time Series

>4 Forecasting and Prediction

6.0 Encoder Decoder Models 08

6.1 | Autoencoder: Encoder-Decoder Model, Training & Learning Manifold Space

6.2 | Regularized Autoencoders: Sparse, De-noising and Contractive

6.3 | Deep Autoencoder: Architecture and Working

Variational Autoencoders: Limitations of Autoencoders, Loss Function, Re-

6 parameterization Trick, Latent Space Visualization
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6.5

Applications of Autoencoders and Variational Autoencoders-Dimensionality
Reduction , Image De-noising and Compression

Total 39

Self-learning Topics***:

Deep learning

Retrieval, Recommender System, End-to-End Speech Recognition and Machine Translation
*#% No questions to be asked in exams.

applications in Object Localization, Video Classification, Content based Image

Text Books:

1.

2.

Reference books

1.

2.

Charu C. Aggarwal, Neural Networks and Deep Learning, Springer International
Publishing, 2018.

Ian Goodfellow, Yoshua Bengio and Aaron Courville, Deep Learning, MIT Press,
2016.

' . .
Christopher M. Bishop, Pattern Recognition and Me@aine Learning, Springer-

Verlag, 2006. ,\}/
Duda, Richard, Peter Hart, and David Stork, Pa&tem Classification, 2" edition,
Wiley-Interscience, 2000. x,\\,\ ’

Michael Nielsen, Neural Networks and ﬁgep Learning, Determination Press,
2015.

Reza Zadeh, Bharath Ramsundar, '\T§§1§orFlow for Deep Learning, 1% edition,
O'Reilly Media Inc, 2018. &

Zaccone, Giancarlo, Deep J@ammg with TensorFlow, 2™ edition, Packt
Publishing, 2018. «3:

/"‘} 3

NPTEL / Swayam Courses Oy

1.

2.

3.

NPTEL course beep learning by Prof. Sudarshan Iyengar, IIT Ropar.
https://nptel.ac.in/courses/106/106/106106184/

NPTEL cofirs€ on Deep learning by Prof. Prabir Kumar Biswas, IIT Kharagpur.
https://mptel.ac.in/courses/106/105/106105215/

NPPEL Course on Practical Machine Learning with TensorFlow by Prof.

Bé%r man Ravindran, IIT Chennai.
https://nptel.ac.in/courses/106/106/106106213/

Online Resources:

https://www.tensorflow.org/tutorials/images/data_augmentation
https://towardsai.net/p/machine-learning/improving-artificial-neural-network-
with-regularization-and-optimization
https://towardsdatascience.com/regularization-techniques-for-neural-networks-
e55129512866
https://www.kaggle.com/sid321axn/regularization-techniques-in-deep-learning
https://medium.com/@minions.k/optimization-techniques-popularly-used-in-
deep-learning-3¢219ec8elcc
https://www.jeremyjordan.me/variational-autoencoders/
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Internal Assessment (20-Marks):

Internal Assessment (IA) consists of two class tests of 20 marks each. IA-1 is to be
conducted on approximately 40% of the syllabus and IA-2 will be based on remaining
contents (approximately 40% syllabus but excluding contents covered in IA-I). Duration of
each test shall be one hour. Average of the two tests will be considered as A marks.

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to
number of respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total 06 questions, each carrying 20 marks.
2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-

questions will be asked. \~
3. Remaining questions will be mixed in nature and randomly selected from all the modules.
4. Total 04 questions need to be attempted. A\~
A
A ‘.;; ;
K\
,0'\‘ :{\
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INY
R
)
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)

Theory Practical Tutorial Theory Practical | Tutorial | Total

ECCDLOC | Cloud

7013 Computing and 03 -- - 03 -- -- 03
Security
Course Course Examination Scheme
Code Name Theory Marks Exam Term | Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl Test2 | Avg. Exam. (Hrs.)

ECCDLOC | Cloud

7013 Computing 20 20 20 80 03 -- -- 100
and Security

Course Pre-requisite: A\ ¢
Computer Communication Network N,
.. . \\
Digital Encryption System 7% T4

.’\ ¥

Course Objectives:

1. Understand the fundamentals of cloud computing . \J

2. Appreciate the importance of virtualization in clouq,gs’g?nputing

3. Understand various cloud computing services ar@plétforms

4. Understand application design concepts in cloud *

5. Understand the security aspects of cloud computing

6. .

Understand the advances in cloud computing

Course Outcome: PN

After successful completion of the cGurse student will be able to :-

1. Explain the fundamentals of\cl{)’ud computing.

2. Interpret the significance efwirtualization in the context of cloud computing

3. Describe cloud computing-services working on AWS, Azure and Google cloud platforms

4. Explain application design aspects of cloud computing

5. Interpret securitxé%peéts to cloud computing.

6. Explain advargees in cloud computing in terms of multimedia cloud, fog, edge computing and real

applications of eloud.
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Module | Unit Topics Hrs.
No. No.

1.0 Introduction to Cloud 04

1.1 | Introduction to Cloud Computing, Cloud Characteristics, Cloud Computing
Components, Comparing of Cloud Computing with Peer to Peer architecture, Client
Server , Distributed, Grid, Cloud Deployment model (Cloud types- Public, Private,
Community, Hybrid), Service Models-( laaS,PaaS,SaaS,)

2.0 Virtualization 07

2.1 | Introduction & benefit of Virtualization —

Implementation Levels of Virtualization- VMM Design Requirements and Providers
— Virtualization at OS level — Middleware support for Virtualization— Virtualization
structure/tools and mechanisms: Hypervisor and Xen Architecture, Binary
Translation with full Virtualization, Para Virtualization with Compiler Support -
Virtualization of CPU, Memory and 1/0O Devices, Hardware support for Virtualization
in intel x86 processor — CPU Virtualization — MemoryVirtualization and 1/O
Virtualization — Virtualization in Multicore processors o1,

3.0 Cloud Computing Services {«Q’)V 10

3.1 Compute Services - Amazon Elastic Compute Cloud, Google Compute Engine,
Windows Azure Virtual Machines \~

Storage Services - Amazon Simple Storage Service, Google Cloud Storage, Windows
Azure Storage

Database Services - Amazon Relational Data S@ré Amazon DynamoDB, Google
Cloud SQL, Google Cloud Datastore, Wmdows Azure SQL Database, Windows
Azure Table Service &

Application Services - Application Runhmes & Frameworks, Queuing Services,
Email Services, Notification Serwce&\Medla Services

3.2 | Content Delivery Services - Amazon CloudFront, Windows Azure Content Delivery
Network 3™

Analytics Services - AmaZQn Elastic MapReduce, Google MapReduce Service,
Google BigQuery, WindgwsiAzure HDInsight

Deployment & Management Services - Amazon Elastic Beanstalk, Amazon
CloudFormation .\' \

Identity & Access {Management Services - Amazon Identity & Access Management,
Windows Azure. Active Directory

Open Source.Private Cloud Software - CloudStack, Eucalyptus, OpenStack

4.0 Cloud Application Design 06

4.1 De,i?/g?f~ Considerations for Cloud Applications - Scalability, Reliability &
Avéllablllty, Security, Maintenance & Upgradation, Performance

4.2 Cloud Application Design Methodologies - Service Oriented Architecture, Cloud
Component Model, laaS, PaaS and Saas services for cloud applications, Model View
Controller, RESTful Web Services,

Data Storage Approaches - Relational (SQL) Approach, Non-Relational (No-SQL)
Approach

5.0 Cloud Security 06

5.1 | Security for Virtualization Platform — Host security for SaaS,

PaaS and laaS — Data Security — Data Security Concerns —

Data Confidentiality and Encryption — Data Availability —Data Integrity — Cloud
Storage Gateways — Cloud Firewall

5.2 | AAA Administration for Clouds -AAA model — SSO for Clouds — Authentication
management and Authorization management in clouds — Accounting for Clouds
Resource utilization.
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6.0 Cloud Computing Applications 06

6.1 | Cloud Computing for Health care, Education, Transportation, Manufacturing
Industry, Energy System, Mobile Computing

6.2 | Multimedia Cloud - Introduction, Streaming Protocols - RTMP Streaming, HTTP
Live Streaming, HTTP Dynamic Streaming

6.3 | Case Studies - Live Video Streaming App , Video Transcoding App, Edge
Computing, FOG Computing

Total 39

Text books :

Lo

Cloud Computing - A Hands-on Approach - Arshdeep Bahga and Vijay K. Madisetti
2. Mastering Cloud Computing: Foundations and Applications Programming Paperback —
by Rajkumar Buyya , Christian Vecchiola , S.Thamarai Selvi , Publisher: Morgan

Kaufmann "
3. Amazon Web Services For Dummies (For Dummies Series) Paperback
by Bernard Golden, Publisher: John Wiley & Sons (\"

4. “The Cloud Computing Book: The Future of Computing Explarmed” Douglas E. Comer
5. Cloud Computing for Dummies, Judith Hurwitz Daniel Kw@h

v
Reference books \

1. Cloud Computing Black Book : Kailash Jayaswal,\{égannath Kallakurchi, Donald J.
Houde, Dr. Deven Shah by Kogent Learning $§)I13rt|ons Publisher : Dreamtech Press

2. Cloud Computing Concepts Technology ansQArchltecture Erl second hand book online
from UsedBooksFactory

3. Practical Cloud Security by Chris Dots‘w Publlsher(s) O'Reilly Media, Inc. ISBN:
9781492037514

4. AWS Whitepapers & Guides htmswaws amazon.com/whitepapers/

5. Azure whitepapers https: //azu?‘@mlcrosoft com/en-in/resources/whitepapers/
6. Google Cloud Whltepaperg’ﬁttps //cloud.google.com/whitepapers
MOOC "\\

1. NPTEL SwayarT{Eourse on Cloud computing By Prof. Soumya Kanti Ghosh
https://nptekas.h/courses/106/105/106105167/

2. Cloud or’grpﬁting and Distributed Systems By Prof. Rajiv Misra
httpsz//oMinecourses.nptel.ac.in/noc22_cs18/preview

3. G@g\ﬁe Cloud Computing Foundation Course
https://nptel.ac.in/courses/106/105/106105223

Internal Assessment (20-Marks):

Internal Assessment (IA) consists of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40% of the syllabus and IA-2 will be based on remaining contents (approximately
40% syllabus but excluding contents covered in IA-I). Duration of each test shall be one hour.
Average of the two tests will be considered as IA marks.

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.
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1. Question paper will comprise of total 06 questions, each carrying 20 marks.
2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-questions

will be asked.
3. Remaining questions will be mixed in nature and randomly selected from all the modules.

4.Total 04 questions need to be attempted.
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCDLO | Big Data
7014 | Analytics 03 - - 03 - - 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Big Data
ECCDLO .
7014 Analytics 20 20 20 80 03 -- - 100
Course Prerequisite: ;\{f‘."
Basic knowledge of Database Management System Y
\ 2

\l

Course Objectives:
1.  To Provide an Overview of an exciting growing field of Big DataAnaIytlcs
2. Tointroduce the tools required to manage and analyze big dataﬁke Hadoop, NoSqgl, Map Reduce.
3. Toteach the fundamental techniques in achieving big data ahalytics with scalability and streaming capability

L
Py \
Course Outcome: K’

After successful completion of the course student will be ablé\to
1. Understand the key issues in big data management “and its associated applications in intelligent business and

scientific computing. *
2. Acquire fundamental enabling techniques and\scalable algorithms like Hadoop, MapReduce and NoSQL in big
data analytics. S

3. Interpret business models and scientific computlng paradigms, and apply software tools for big data analytics.
4. Achieve adequate perspectives of b;g\data analytics in various applications like recommender systems, social
media applications etc

5. Develop applications for Blg,Data analy3|s using Hadoop and NoSQL etc.

,\\.,
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Module | Unit

No. No. Topics Hrs

1 Introduction to Big Data Analytics 03

11 Introduction to Big Data, Big Data characteristics, Types of Big Data, Traditional vs. Big
Data a business approach

1.2 Technologies Available for Big Data, Infrastructure for Big Data, Big Data Challenges, Case
Study of Big Data Solutions.

2 Hadoop 05

2.1 | Introduction to Hadoop. Core Hadoop Components, Hadoop Ecosystem-Apache HBase,
Hive, HCatalog, Pig, Mahout, Oozie, Zookeeper, Sqoop, Physical Archltecture Hadoop
limitations. O*

v
3 NoSQL é’.} 06

3.1 | Introduction to NoSQL, NoSQL business drivers, NOSQL database case studies.

3.2 | NoSQL data architecture patterns: Key-value store& Graph stores, Column family
(Bigtable) stores, Document stores, VarlatlonSxof NoSQL architectural patterns

£

3.3 | Using NoSQL to manage big data: What, |s~a blg data NoSQL solution? Understanding the
types of big data problems; Analyzmg ng data with a shared-nothing architecture; Choosing
distribution models: master-slave versus peer-to-peer; Four ways that NoSQL systems handle
big data problems

Managing MongoDB database\w\th CRUD operations.

4 MapReduce O “} 06

4.1 | MapReduce and Thgt\Néw Software Stack: Distributed File Systems, Physical Organization
of Compute Nodes;Large Scale File-System Organization.

4.2 MapReducé\?‘hé Map Tasks, Grouping by Key, The Reduce Tasks, Combiners, Details of
MapRe@fé&“Execution, Coping With Node Failures

74
43 | Ak bﬁthms Using MapReduce: MapReduce WordCount Program,
Matfix-Vector Multiplication by MapReduce , Relational-Algebra Operations by
MapReduce, Matrix Operations,

Matrix Multiplication by MapReduce.

5 Techniques in Big Data Analytics 13

5.1 | Finding Similar Item: Nearest Neighbor Search, Similarity of Documents, Distance Measures:
Euclidean, Jaccard , Cosine , Edit and Hamming Distance with its Examples

5.2 | Mining Data Streams: Data Stream Management Systems, Data Stream Model, Examples of
Data Stream Applications: Sensor Networks, Network Traffic Analysis
Filtering streams: The Blooms filter.

5.3 | Link Analysis: PageRank Definition, Structure of the web, dead ends, Using Page rank in a
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search engine, Efficient computation of Page Rank: Page Rank Implementation Using
MapReduce

5.4 Frequent Itemset Mining: Market-Basket Model, Apriori Algorithm, Algorithm of Park-
Chen-Yu

6 Big Data Analytics Applications 06

6.1 Recommendation Systems: Introduction, A Model for Recommendation Systems:
Collaborative-Filtering System, Content based system and its Examples.

6.2 Mining Social-Network Graphs: Social Networks as Graphs, Types of Social-Network.
Clustering of Social Graphs: Applying Standard Clustering Techniques, Counting triangles
using MapReduce.

£ 3
7 3

Total Aab’ 39

Y\

%
¥

Textbooks: NS
1. Radha Shankarmani and M Vijayalakshmi —Big Data Analyticsl, er\ey
2. Alex Holmes —Hadoop in Practicel, Manning Press, Dreamtech PreSs.
3. Dan McCreary and Ann Kelly —Making Sense of NoSQL — A:g'UIde for managers and the rest of us,
Manning Press. c \\\
Reference Books: Q.
1. Bill Franks, —Taming The Big Data Tidal Wave: ]ima‘ing Opportunities in Huge Data Streams with
Advanced Analyticsl, Wiley

2. Chuck Lam, —Hadoop in Actionl, DrearntecQPress

E-Resources: \'

1. https://www.analyticsvidhya. com/bng2014/05/hadoop simplified

2. https.//www.analvtlcswdhya.coqlleOQ/2014/05/|ntroductlon mapreduce/

3. https://www.pdfdrive.com/big2data-analytics-a-hands-on-approach-e158549112.html
4 https://www.pdfdrive.corp!ﬂgt%-science-and-biq-data-analvtics-e58447171.html

,s

Internal Assessment (20-Mar ks)
“

Internal Assessment’(IA) consists of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40%) f the syllabus and [A-2 will be based on remaining contents (approximately
40% syllabus but excluding contents covered in IA-I). Duration of each test shall be one hour.
Average of the two tests will be considered as IA marks.

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total 06 questions, each carrying 20 marks.

2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-questions
will be asked.

3. Remaining questions will be mixed in nature and randomly selected from all the modules.

4.Total 04 questions need to be attempted.
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCDLOC | Software
7015 Defined Radio 03 B B 03 B B 03
Course Code Course Examination Scheme
Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Software
FCCOEOC | Defined 20 | 20 | 20 80 03 . - 100
Radio
Prerequisites: ;’5351
o Computer Communication and Networks Z.
e Mobile Communication Systems N J
Course Objectives: The objective of this course is K A\?

1.

To introduce fundamental knowledge of Software Defmed ??adlo (SDR) and Cognitive Radio

(CR) technology in next generation networks.

2.

To introduce the hardware and software requwemerﬁs and design aspects of CR
To introduce the architecture, spectrum sensmg\spectrum awareness and allocation in CR

networks.

To introduce the various standards avallab1e\1n CR technology and GNU platform for
experimentation.

\

7% N
Wy 3

a\'

Course Outcomes: After Iearning the.cﬁurse the students will be able to demonstrate the ability

.
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To Learn the hardware and Software architecture and various design principles of SDR

To understand challenges“‘f receiver design and select suitable hardware and software for SDR.
To understand the fb\'Stl’OﬂS components and challenges of CR technology for better spectrum

exploitation.
To analyze var

&Js spectrum sensing techniques in CR environment.
To unders}aﬁd and apply the techniques of dynamic spectrum allocation and scheduling in CR
based networks.
To understand various standards of CR Technology and its role in next generation networks and
GNU platform.




Module Unit _ No. of
No No. Topic Hrs

Software Defined Radio 5

11 Basic components of Software Defined Radios, Software defined radio hardware
1 architectures
Distortion parameters - Sources and metrics of distortion in a transceiver,

12 Nonlinear distortion and nonlinearity specifications, Power amplifiers: Nonlinear
Distortion in Transmitted Signals
SDR Architecture and Components 8
21 Power amplifier Line-up for linearity & power requirement calculations,

Linearization Techniques for nonlinear distortion in SDR, Pre_distortion
Techniques for nonlinear distortion in SDR ~ Y

2.2 Digital Pre distortion Techniques for Linear/Nonlinear Dlstortlon

2.3

SDR Software architecture, Software Tunable Analog RadTo‘Components
24 Antenna Systems, Reconfigurable Digital Radio TestoIogles Basic Digital
Radio Components O

Cognitive Radio ~O¥ 6

3

Cognitive radio features and capabllltles‘ \.

Cognitive radio architecture ©

3.1 | Functions of cognitive radio \

Dynamic spectrum access, Compoﬂents of cognitive radio Interference
3 temperature ,Spectrum sensing /2"

Spectrum analysis and spgc)t,rihn decision

Research challenges iq{:ognitive Radio:

Issues in spectrum seljsihg Spectrum management issues

Spectrum moblllty issues , Network layer and transport layer issues, Cross-layer
design for cognitive radio networks, Artificial intelligence approach for
designing quﬁftlve radio, Location-aware cognitive radio

3.2

Spect@m*Sensmg for Cognitive Radio 6

Chaﬂ’enges Matched Filtering, Waveform-Based Sensing, Cyclostationarity -
Beised Sensing, Energy Detector-Based Sensing, Radio Identification,
Cooperative Sensing, External Sensing, Statistical Approaches and Prediction.
4.2 Sensing Frequency, Hardware Requirements and Approaches, Multi-
dimensional Spectrum Awareness

4 4.1

Dynamic spectrum access and management in Cognitive Radio 8

51 | Spectrum access models : Exclusive-use model , Shared-use model Spectrum
commons model

Dynamic spectrum access architecture:

5.2 Infrastructure-based versus infra structure less cognitive

radio network Centralized versus distributed dynamic spectrum access

Inter- and intra-RAN dynamic spectrum allocation

5.3 Medium access control for dynamic spectrum access :
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Optimal decision on spectrum sensing and spectrum access
Multichannel and multiuser MAC

Spectrum allocation and scheduling, Spectrum trading
Performance analysis of cognitive MAC protocols

Advanced topics in Cognitive Radio 6

6.1 Cognitive radio architectures for NeXt Generation (XG) networks

6 6.2 Cognitive radio standardization : IEEE SCC 41, IEEE 802.22 for wireless
' regional area networks (WRANS)

6.3 GNU Radio for cognitive radio experimentation

Total 39
Recommended Books: eV
P
1. Huseyin Arslan, “Cognitive Radio, Software Defined Radio, and AdaptNe Wireless Systems”,
Springer, 2007 A\

2. Ekram Hossain, Dusit Niyato, Zhu Han, “Dynamic Spectrum. As\cess and Management in
Cognitive Radio Networks”, Cambridge University Press, 2009 N/

3. Bruce Fette, “Cognitive radio technology”, Elsevier, 2{1(1%d1t10n 2009.
\

4 Alexandar M Wylingskey, Maziar Nikovee, Y T}&mas Hou, “Cognitive Radio Communications and
Networks Principles and Practice”, Elsevier, 201Q

REFERENCES: f.g{‘t

C ) 4

1. Kwang-Cheng Chen, Ramjee Prasiqﬂ, “Cogmtlve radio networks”, John Wiley & Sons Ltd.,
2009.

™ A\
2. Francisco Rodrigo Porto Gg\fzflcanti, Soren Andersson, “Optimizing Wireless Communication

Systems” Springer, 2002<

3. Linda Doyle, “E%éﬁtlals of Cognitive Radio”, Cambridge University Press, 2009.

E-Resources:

1. NPTEL: https://nptel.ac.in/courses/108/107/108107107/
2. GNU Radio: https://www.gnuradio.org/
https://wiki.gnuradio.org/index.php/Tutorials
http://www.gcndevelopment.com/gnuradio/downloads.html
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Internal Assessment (20-Marks):

Internal Assessment (IA) consists of two class tests of 20 marks each. 1A-1 is to be conducted on
approximately 40% of the syllabus and IA-2 will be based on remaining contents (approximately
40% syllabus but excluding contents covered in IA-I). Duration of each test shall be one hour.
Average of the two tests will be considered as |A marks.

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total 06 questions, each carrying 20 marks.
2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5, ‘sub- -guestions

will be asked. Q¥
3. Remaining questions will be mixed in nature and randomly selected from all the modules.
4.Total 04 questions need to be attempted. A\~
: .’\&
k ;'
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Course Course Teaching Scheme Credits Assigned
Code Name (Contact Hours)
Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
ECCDLO | Robotics 03 -- -- 03 -- -- 03
7021
Examination Scheme
Theory Marks Exam Term | Practical | Total
Internal assessment End Duration | Work And
Course | Course Avg. | Sem. | (inHrs.) Oral
Code Name | Test1 | Test2 | of | Exam
Test1
and
Test 2
ECCDLO | Robotics 20 20 20 80 03 - ~ - 100
7021 &Y
Course Prerequisite: - Engineering Mathematics IIl and IV N

Course Objectives:

1. To introduce the functional elements of Robotics

ok wn

Course Outcomes:

N

D\
P ""
S 3

:{L

-l
N

To impart knowledge on the direct and inverse kinematics
To introduce the manipulator differential motion and control
To educate on various path planning techniq sf""‘

To introduce the dynamics and control of manipulators

To study about the localization, planningand navigation
INY

After successful completion of the course Students will be able to

e Explain basic concept jSrp‘b\otics.
e Describe the differeptiélfrﬁotion, add statics in robotics
o Describe the varia{s{zfath planning techniques.
e Describe the dynamics and control in robotics industries.
e Write pro
o Use Rob@s ih different applications
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Module | Unit
No. No.

BASIC CONCEPTS

1.1 | Brief History

1.2 | Types of Robot-Technology-Robot classifications and specifications

1. 1.3 | Design and Control issues 3

1.4 | Various manipulators

1.5 | Sensors, work cell

1.6 | Programming languages

DIRECT AND INVERSE KINEMATICS

2.1 | Mathematical representation of Robots - Position and orientation

2.2 | Homogeneous transformation Various joints, Degrees of freedom

2. 2.3 | Representation using the Denavit Hattenberg parameters 8

2.4 | Direct kinematics-Inverse kinematics

2.5 | Solvability — Solution methods-Closed form solution

2.6 | SCARA robots-

Topics Hrs.

PATH PLANNING Qv
3.1 | Joint space technique v
3 3.2 | Use of p-degree polynomial, Cubic polynomial, Cartes\r&n space technigue 8
' 3.3 | Parametric descriptions 2
3.4 | Straight line and circular paths S N
3.5 | Position and orientation planning ok,
DYNAMICS AND CONTROL VY
4.1 | Lagrangian mechanics X
4.2 | 2DOF Manipulator O
4, 4.3 | Lagrange Euler formulation v 7
4.4 | Dynamic model
4.5 | Manipulator control problerq,tmear control schemes-PID control scheme-
Force control of robotic manipulator
SERVICE ROBOTICS &4
5.1 | Need for service robbts
52 | LOCALIZATION: Challenges of Localization- Map Representation-
PI’ObabI|IStI2‘j\/[ap based Localization Monte carlo localization- Landmark
5. based nawgatlon Globally unique localization- Positioning beacon | 7
systems{Route based localization
5.3 NNING AND NAVIGATION: Path planning overview, Cell

?3 Mmposition path planning Potential field path planning-Obstacle
<p-avoidance

APPLTCATIONS

6.1 | Ariel robots

6.2 | Collision avoidance

6.3 Robots for agriculture, mining, exploration, underwater, civilian and
military applications, nuclear applications, Space applications

6.4 | Humanoids

Total 39

Text Books:

1. R.K.Mittal and 1.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi,4th Reprint,
2005.

2. JohnJ.Craig ,Introduction to Robotics Mechanics and Control, Third edition, Pearson
Education, 2009.
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3. M.P.Groover, M.Weiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-Hill
Singapore, 1996.

4. Roland Siegwart, Illah Reza Nourbakhsh, Davide Scaramuzza, ,,Introduction to Autonomous
Mobile Robots”, Bradford Company Scituate, USA, 2004

Reference Books:

1. Ashitava Ghoshal, Robotics-Fundamental Concepts and Analysis’, Oxford University Press,
Sixth impression, 2010.

2. K. K.Appu Kuttan, Robotics, | K International, 2007.

Edwin Wise, Applied Robotics, Cengage Learning, 2003.

4. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied
Publishers,Chennai, 1998

5. Riadh Siaer, ,,The future of Humanoid Robots- Research and applications, Intech Publications,
2012.

w

Internal Assessment (20-Marks): :\’j{'

Internal Assessment (IA) consists of two class tests of 20 marks each. Q\-l is to be conducted on
approximately 40% of the syllabus and IA-2 will be based on remaifiifig contents (approximately
40% syllabus but excluding contents covered in IA-I). Duration of-éach test shall be one hour.
Average of the two tests will be considered as IA marks. \w

End Semester Examination (80-Marks): \J

%
xQ

“'\\\.
Weightage to each of the modules in end-semester Q{‘érﬁination will be proportional to number of
respective lecture hours mentioned in the curricuhqp.'
Y,

1. Question paper will comprise of total 06:¢uestions, each carrying 20 marks.
2. Question No: 01 will be compulsorz@ based on entire syllabus wherein 4 to 5 sub-questions

will be asked. ~
3. Remaining questions will be mixed‘in nature and randomly selected from all the modules.
4.Total 04 questions need to be attémpted.

P,
%

7

\/
3/\
o

Q}
<

/
L/7\Y

University of Mumbai - R-2019-C-Scheme - BE Electronics and Telecommunication Engineerin@age 32 of 127



Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCDLO | 5G Technology
7022 03 -- - 03 -- -- 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
ECCDLO | 5G
7022 Technology 20 20 20 80 03 -- -- 100
Course pre-requisite:
Digital Communication \ ’
Mobile Communication Systems
- 32
Course Objectives: p ,'\
.’\ ¥

1. Learn the basics of 5G and beyond wireless communication .3

2. Study 5G network architecture and Heterogeneous Networkahd Small cells

3. Provide understanding of the key technologies and enablérs 'of 5G and beyond communication systems.
4. Learn 5G technology like massive MIMO, mmWave em‘

‘\
\
N/

Course Outcome:

P\
After successful completion of the course student wilkbe able to:
1. Distinguish between the major ceIIuIa;,cémmunication standards (1G/2G/3G/4G/5G systems) and architecture
of wireless communications networks:Z> *
2. Apply the 5G techniques e.g., mass'nZe MIMO, mmWave etc. for the design of communication systems.
3. Analyse various modulation aneLmuItlpIexmg techniques e.g., OFDM, NOMA etc.
4. Describe applications of cogm.tive radio in 5G Wireless Communications.

7
\/
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Module | Unit Topics Hrs.
No. No.

1 Introduction 04

1.1 | Introduction to 5G Technology, Features, Requirements, Applications, 5G Services,
Introduction to 5Gi

1.2
Digital modulations (OFDM, 5G Technology Modulation Techniques) and
performance metrics, 5G Internet, Internet of Things and Context-Awareness, Software
Defined Networking, Network Function Virtualisation (NFV)

2 5G Architecture 08

2.1
5G Network Architecture, Cloud RAN(C-RAN), Definitions of Heterogeneous
Networks, Radio Resource and Interference Management for Heterogeneous Networks,
Traffic offloading scenarios for heterogeneous networks, mobility management and
handover

2.2
Small cell deployments: different types, Deployment scenarios, performance and
analysis, Energy efficient mechanism with BS sleep mode in green small cell networks,
Game theory and learning techniques for self-organization in smaH cell networks, 3GPP
RAN standards for small cell Q¥

3 Mm Wave ¢ 08

31 Q

mmWave: Millimeter bands, radio-wave propagation PhyS|cal layer design and
algorithms, mmWave MIMO challenges, channel mob‘ellmg channel estimation and
Beam-forming. Types of transceivers, Merits amKDemerlts Applications

3.2 | Physical or Radio layer Technologies - Masswe MIMO (Sub 6Ghz) -mm wave
MIMO (above 6 GHz)

4 NOMA <\ 05

Non orthogonal Multiple Acces§~(~NOMA), Different Types: power domain NOMA and
code domain NOMA, Difference between Orthogonal multiple access and NOMA,
Filter Bank multi carrier»FQh duplex Radio Techniques, Precoding

5 Cognitive Radio EQS"Sé Wireless Networks 08

5.1
Introduction; Overwew of Cognitive Radio Technology in 5G Wireless, Spectrum
Optlmlsaﬁq}r'usmg Cognitive Radio, Cognitive Radio and Carrier Aggregation, Energy-

Efflcyeanognltlve Radio Technology

5.2
Coﬁmtlve Radios to Mitigate Interference in Macro/femto Heterogeneous Networks,
C\ognltlve Radio enabled Operations, Interference Coordination: Orthogonality in the
Time/Frequency domain, Intra-tier Interference mitigation, Compressive sensing

6 Trends in 5G 06

5G NR, Carrier Aggregation in 5G, Open RAN, Use cases of 5G:eMBB, URLLC and
mMTC, Advance applications: Robotic surgery, driverless car and Industrial 0T
(1oT), Tactile Internet, 5G-1oT applications, AR/VR in 5G

Total 39
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Text books:

1. Principles of Modern Wireless communication systems by Aditya k Jagannathan
2. Robert W. Heath, Robert C. Daniel, James N. Theodore S. Rappaport, Murdock, "Millimeter
Wave Wireless Communication", Prentice Hall, 2014.

Reference books

1. R. Vannithamby and S. Talwar, Towards 5G: Applications, Requirements and Candidate
Technologies., John Willey & Sons, West Sussex, 2017.

2. Manish, M., Devendra, G., Pattanayak, P., Ha, N., 5G and Beyond Wireless Systems PHY Layer
Perspective, Series in Wireless Technology Springer, 2021

3. Alagan Anpalagan, Mehdi Bennis, Rath Vannithamby, Design and deployment of small cell
networks, Cambridge university press, 2015

4. Rose Qingyang Hu, Yi Qian, Heterogeneous Cellular Networks, John Wiley & Sons, Ltd.,
Publication, 2013

5. T.S. Rappaport, R. W. Heath Jr., R. C. Daniels, and J. M. Murdock, Mllllmeter Wave Wireless
Communication., Pearson Education, 2015. v

6. M. Vaezi, Z. Ding, and H. V. Poor, Multiple Access techniques for 5G W'treless Networks and
Beyond., Springer Nature, Switzerland, 2019 \

N\

Internal Assessment (20-Marks): N
Internal Assessment (IA) consists of two class tests of 20 m\arks each. IA-1 is to be conducted on
approximately 40% of the syllabus and IA-2 will be,based on remaining contents (approximately
40% syllabus but excluding contents covered in IA«T) Duration of each test shall be one hour.
Average of the two tests will be considered as IA\marks

End Semester Examination (80-Marks)s

'\v
Weightage to each of the modules m,Qn\d semester examination will be proportional to number of
respective lecture hours mentloned.ln the curriculum.

1. Question paper will compr}Se of total 06 questions, each carrying 20 marks.
2. Question No: 01 W111 be compulsory and based on entire syllabus wherein 4 to 5 sub-questions
will be asked. \ }
3. Remaining questI(;\s will be mixed in nature and randomly selected from all the modules.
4.Total 04 questions need to be attempted.
X
\ ;
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Internet
ECCDLO Communication 03 -- - 03 -- -- 03
7023 . :
Engineering
Course Course Name Examination Scheme
Code Theory Marks Exam Term Practical Total
Internal Assessment | End Sem. Duration | Work | and Oral
Test | Test | Avg. Exam. (Hrs.)
1 2
Internet
ECCDLO | . nmunication | 20 | 20 | 20 80 03 - - 100
7023 : .
Engineering
Course Pre-requisite: A’
* Analog communication \\: v
* Digital Communication ¢ Y
*  Computer Communication and Networks . OX x

Course Objectives:

£7
2
QS

N
To focus on Internet protocol, standards, services, and administration.

Lo

To discuss the Internet security protocol and 'gij:éu’rity services

1
2
3. To discuss multimedia communicationcg,"gg%d;trds and compression techniques
4. To add insights on software deﬁnid’ﬁet;vork & network automation

5. To introduce Internet of Thlligsx\ '

o,

Course Outcomes: ,'\\f

e

After successful ;o%fetion of the course student will be able to:

AX
1. Compare the ;h&ocols at each layer of TCP/IP protocol suite.

2. Explain the internet security aspects of protocols at various layers of TCP/IP protocol suite.
Apply the various compression algorithms for audio, image & video coding.

Categorize and design simple networked multimedia systems.

a >~ w

Compare integrated & differentiated services for quality of service.

6. Explain a software defined Network.
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Module Unit
No. No.

1.0 Introduction to Internet 03

What is the Internet, Evolution of the Internet, service description,
Network protocol?

Topics Hrs.

1.1

1.2 Overview of TCP/IP, layer functions

2.0 Application Layer in the Internet 06

21 Application Layer- Host configuration, DHCP, Domain Name System
: (DNS), Multicast DNS

2.2 Remote Login, TELNET and SSH, HTTPS, electronic mail

3.0 Internet Security 05
3.1 Network layer security (AH, ESP, [Psec)

Transport layer security (SSL), Application layer security (secure E mail-
3.2 PGP, S/MIME)

':i’

3.3 VPN Firewall, Intrusion Detection System. \
4.0 Multimedia Communications {\‘/} 10
Information Representation- text, images, audiorand video, Text and
4.1 image compression, Audio and video compréséion video
compression standards: H.261, H.263, P\L 323 MPEG 1, MPEG 2, Other
4.2
coding formats for text, speech 1rnage and video
multimedia transport across IP né&Works and relevant protocols such as
43 RSVP, RTP, RTCP, DVMRPx- Slgnalhng Protocols: Real-Time Streaming
) Protocol (RTSP). A%
RN
4.4 VoIP, IPTV R I\
5.0 Quality of Sexvices (QoS) 07

Integrated sefyices (intserv): Architecture and Service Model, Resource
5.1 Reservatloq Protocol (RSVP), Packet Scheduling Disciplines in the
Intemelf

leferentlated Services (diffserv): Framework and Concept, Assured and
E@)edlted Services, Packet Classification, Routers Internals and Packet

>2 << Bropping Techniques
Z
6.0 Q\\(/ Network Industry Trends & Automation 08
6.1 Introduction to software defined networking, OPENFLOW
Why network automation? Simplified Architectures, Deterministic
outcomes, Business Agility, Types of network automation, Device
6.2 Provisioning, Data collection, Migrations, Configuration Management,
' Compliance, Reporting, Troubleshooting, Evolving from the management
plane from SNMP to device APIs--- Impact of open networking, Network
Automation in the SDN era.
6.3 Introduction to Internet of Things (IoT): Definition and characteristics of
' IoT, Physical design of loT: Things in IoT, IoT Protocols.
Total 39
Text Books:
1. B. Forouzan, —T'CP/IP Protocol Suitel, 4th Edition, McGraw-Hill Publication
2. K. R. Rao, Zaron S. Bojkovic, Dragorad A. Milocanovic, Multimedia Communication
Systems, Prentice Hall India, 2002. ISBN: 81-203-2145-6.
3. Network Programmability & Automation---Jason Edelman, Scott S. Lowe & Matt

Oswalt, OREILLY.
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References:

1. Steve Heath, Multimedia and Communication Technology, Second Edition, Focal
Press, 2003.

2 ISBN: 81-8147-145-8. Ted Wallingford, —Switching to VoIPI, Oreilly Publication

3. Fred Halsall, —Multimedia Communicationsl, Pearson education, 2001

4 K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovanovic, —Multimedia
Communication Systemsl, Pearson education, 2004

5. Raif steinmetz, Klara Nahrstedt, —Multimedia: Computing, Communications and
Applicationsl, Pearson education, 2002

6. Tay Vaughan, —Multimedia: Making it Workl, 6th edition, Tata McGraw Hill, 2004

7. Pallapa Venkataram, —Multimedia information systemsl, Pearson education
(InPress),2005.

8. Multimedia Communication Techniques and Standards

9. Arshdeep Bagha, Vijay Madisetti “Internet of Things”, universities Press.

; :.\5’.
\‘\: ol
Internal Assessment (20-Marks): ,\}, 4

Internal Assessment (IA) consists of two class tests of 2 ~'ﬁ{arks each. IA-1 is to be conducted on
approximately 40% of the syllabus and [1A-2 will beibafé’é on remaining contents (approximately
40% syllabus but excluding contents covered in ‘LQ'-I“): Duration of each test shall be one hour.
Average of the two tests will be considered as IA@Tks.

End Semester Examination (80-Marks): &

Weightage to each of the modules 1 ;én\'f—semester examination will be proportional to number of

respective lecture hours mentioned,iﬁ the curriculum.

1. Question paper will comp.@se of total 06 questions, each carrying 20 marks.

2. Question No: 01 will be‘compulsory and based on entire syllabus wherein 4 to 5 sub-questions
will be asked. <&

3. Remaining questlQns will be mixed in nature and randomly selected from all the modules.

4.Total 04 questlg;\s need to be attempted.

&
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory | Practical | Tutorial | Theory Practical | Tutorial | Total
Advanced
EC7((3)]2)4L0 Digital Signal 03 - - 03 - - 03
Processing
Course Course Name Examination Scheme
Code Theory Marks Exam Term | Practical Total
Internal Assessment | End Sem. | Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Advanced
FCDLO | Digital Signal | 20 | 20 | 20 80 03 - - 100
Processing .
.\}’.
Course Pre-requisite: Y
O
ECCS502 Discrete-Time Signal Processing A
Course Objectives: ax '

1. To develop a thorough understanding of power spectrum estlmatlon and different models for the same.

2. To apply optimum linear filters, linear predlctlon \and adaptive filtering techniques for signal processing
applications. X \“

3. To process multi-rate data. ,;\’.\

4. To develop multi-resolution analysis ugiﬁl}g‘\vévelets.

o

Course Outcomes: \i \
/ 3\' 3

After successful completion of the x;ourse student will be able to:

[lustrate parametric and\(hm-parametrlc techniques of power spectrum estimation.

Explain optimum linigar filters and their different forms.

Perform linear,qsgmation and prediction of discrete time signals.

Implement variQus types of adaptive filters for the given applications.

Design interpolator, decimator and sampling rate convertors for multi-rate signal processing.
Apply concepts of wavelets and filter banks for signal processing applications.

o g s Wb
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Module | Unit Topics Hrs.
No. No.

1.0 Power Spectrum Estimation 09

1.1 | Principle of Power Spectrum Estimation

1.2 | Non Parametric Method of Power Spectrum Estimation: Modified Periodogram,
Bartlett’s Method, Welch’s Method, Blackman-Tukey Method

1.3 | Parametric Methods for Power Spectrum Estimation: Relationships between the
Autocorrelation and the Model Parameters, AR, MA & ARMA Models

1.4 | Introduction to Least-Squares Method for the AR Model Parameters and Yule-Walker
Method for the AR Model Parameters

2.0 Optimum Linear Filters 03

2.1 | Wiener Filters

2.2 | FIR Wiener Filter (Wiener-Hopf filter)

2.3 | IIR Wiener filter (Non-Causal and Causal IIR Wiener Filter)

2.4 | Orthogonality Principle in Linear Mean-Square Estimation ;\'}:'

3.0 Linear Prediction & v 05

3.1 Forward and Backward Linear Prediction

Va X 4

3.2 | Solution of Normal Equation (Levinson-Durbin and S¢huf Algorithm)
3.3 | AR Lattice and ARMA Lattice Ladder Filters 3%

3.4 | MMSE Estimation ¢ O"
3.5 | Introduction to Kalman Filter, Matched Filtex,
4.0 Adaptive Filters (\(,{" 07
4.1 | Adaptive Algorithms: LMS Algorlth "NLMS Algorithm, RLS Algorithm, Lattice
Ladder Algorithm A

4.2 | Applications of Adaptive \Fﬁters System Identification, Adaptive Channel
Equalization, Echo Canceiha,tlon Adaptive Noise Cancellation
Self-Study: Suppressl}orluof Narrowband Interference in Wideband Signals, Adaptive

~N O

Array AN

5.0 Multi-rate Slg@frocessmg 08

5.1 | Introduction to Multi-rate Signal Processing

5.2 Interpo/lati,oﬁand Decimation, Sampling Rate Conversion by Non-integer Factor
53 Mul}ilsf‘ﬁgex Interpolation and Decimation

5.4 Po\l&ﬁhase Decomposition

5.5 | Filter Banks: Quadrature Mirror Filter Banks

Self-Study: Subband Coding

6.0 Introduction to Wavelets 07

6.1 | Limitations of Fourier Transform and Short Time Fourier Transform, Introduction to
Time-Frequency Tiling

6.2 | Multi-resolution analysis using Discrete Time Wavelet Transform: Haar MRA,
Analysis of two band dyadic filter banks, Frequency response of the Haar Filter Bank
6.3 | Introduction to Daubechies Wavelets

6.4 | Application of Wavelet theory to Signal Denoising (Soft and Hard Thresholding)
Self-Study: Signal Compression, Image Compression

Total 39

Note: No questions will be asked in the end semester exam from self-study topics. However, students are
encouraged to explore these topics for better understanding of the subject.
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Textbooks:
1. John G. Proakis, Dimitris K. Manolakis, “Digital Signal Processing Principles, Algorithms, and
Applications”, Prentice-Hall, 4th Edition, 2012.
2. Simon Haykin, “Adaptive Filter Theory”, Pearson Education, Fourth Edition, 2002
Martin Vetterli, Jelena Kovacevic, “Wavelets and Subband Coding”, Prentice-Hall, 1995.
4. Burrus, C. Sidney, Ramesh A. Gopinath, and Haitao Guo, "Introduction to wavelets and wavelet
transforms", Prentice Hall Inc. 1997"

w

Reference Books:
1. Emmanuel C. Ifeachor, Barrie W. Jervis, “Digital Signal Processing: A Practical Approach”,
Pearson Education, 2008.
2. E. Chandrasekhar, V. P. Dimri, V. M. Gadre (Eds.), “Wavelets and Fractals in Earth System
Sciences”, CRC Press, 2013.
3. Tarun Kumar Rawat, “Digital Signal Processing”, Oxford University Press, 2014.
4. K. Deergha Rao, M.N.S. Swamy, “Digital Signal Processing: Theory anq Practice”, Springer,
2018.
5. K. P. Soman, K.I. Ramchandran and N. G. Reshmi, “Insight 1nt0\Wavelets From Theory to
Practice", Third Edition PHI, 2010.
6. P.P. Vaidyanathan, “Multirate Systems and Filter Banks”, Preptl\ce—Hall, 1993.
7. Sanjit K. Mitra, “Digital Signal Processing: A Computer-]%?ééﬁ Approach”, McGraw Hill, 2011.
L 3
NPTEL / Swayam Course: ‘{\' g
1. “Estimation of Signals and Systems” by Prof. S« Mflkhopadhyay, IIT Kharagpur.
https://nptel.ac.in/courses/108/105/108105059/
2. “Adv. Digital Signal Processing - Multira}e\\éﬁd wavelets” by Prof. V. M. Gadre, IIT Bombay.
https://nptel.ac.in/courses/117/101/1 1?@001/

/0 "“
S 3
~
o

Internal Assessment (20-Marks);i

,».;~

Internal Assessment (IA) conswts of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40% of the&yllabus and [A-2 will be based on remaining contents (approximately
40% syllabus but e Iuiﬁng contents covered in IA-1). Duration of each test shall be one hour.
Average of the ‘E\J}Qtests will be considered as IA marks.

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total 06 questions, each carrying 20 marks.

2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-questions
will be asked.

3. Remaining questions will be mixed in nature and randomly selected from all the modules.

4. Total 04 questions need to be attempted.
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCDLO | Quantum
7025 Computing 03 B B 03 - N 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Quantum
ECCDLO | Computing | 20 | 20 | 20 80 03 - - 100
7025
Course pre-requisite: ~ 1
A\ ¢
ECC303- Digital System Design Pl
ECC301-Engineering Mathematics-I11 {}
ECCDLO05014- Data Structures and Algorithm A N
ECL404-Skill Lab: Python Programming AN
Course Objectives: ~0O%
1. To understand basics of quantum computing \J

2. To understand mathematics required for quantum ccm‘rputmg.
3. To understand building blocks of quantum cormputlng

4. To understand quantum algorithms.

5. To understand quantum hardware prmcmles.

6. To understand tools for quantum com&utmg

f/'“, 3

Course Outcome:
After successful completion of the Gourse student will be able to :-
1. Explain basic concepts of qua‘ntum computing
2. Explain mathematical fufidarmentals required for quantum computing.
3. Explain building blocksjof guantum computing through architecture and programming models.
4. Explain quantum a,f@orlthms
5. Explain quanturh hardware building principles.
6. Explain usaggo tools for quantum computing.

—
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Module | Unit Topics Hrs.
No. No.
1.0 Introduction to Quantum Computing 07

1.1 | Motivation for studying Quantum Computing

1.2 | Origin of Quantum Computing

1.3 | Quantum Computer vs. Classical Computer

1.4 | Introduction to Quantum mechanics

1.5 | Overview of major concepts in Quantum Computing

Qubits and multi-qubits states

Bloch Sphere representation

Quantum Superposition

Quantum Entanglement

1.6 | Major players in the industry (IBM, Microsoft, Rigetti, D-Wave &tc.)

2.0 Mathematical Foundations for Quantum Computing X424 05

2.1 | Matrix Algebra: basis vectors and orthogonality, inner ‘product and Hilbert
spaces, matrices and tensors, unitary operators and p{O}ectors Dirac notation,
Eigen values and Eigen vectors. ~

3.0 Building Blocks for Quantum Program NV 08

3.1 | Architecture of a Quantum Computing platform~~‘:

3.2 | Details of g-bit system of information represer?t?:\tlon

Block Sphere

Multi-qubits States Quantum supe@pbsmon of qubits (valid and invalid
superposition) QO

Quantum Entanglement

Useful states from quantum arg‘orlthmlc perceptive e.g. Bell State
Operation on qubits: Me \g and transforming using gates.
Quantum Logic gates an?fsklrcun

No Cloning Theorem.ard Teleportation

3.3 | Programming quel for a Quantum Computing Program

Steps perforrned‘on classical computer

Steps perforfﬁed on Quantum Computer

Movn;g\ ata between bits and qubits.

4.0 Qu;milm Algorithms and Error correction 06

4.1 | Quantum Algorithms

O S‘ilor s Algorithm

“Grover’s Algorithm

Deutsch’s Algorithm

Deutsch -Jozsa Algorithm

4.2 | Quantum error correction using repetition codes
3 qubit codes

Shor’s 9 qubit error correction Code

5.0 Quantum Hardware 10

5.1 | lon Trap Qubits

The DiVincenzo Criteria

Lagrangian and Hamiltonian Dynamics in a Nutshell: Dynamics of a Translating
Rotor

5.2 | Quantum Mechanics of a Free Rotor: A Poor Person’s Atomic

Model: Rotor Dynamics and the Hadamard Gate, Two-Qubit Gates

The Cirac-Zoller Mechanism: Quantum Theory of Simple Harmonic Motion, A
Phonon-Qubit Pair Hamiltonian, Light-Induced Rotor-Phonon Interactions,
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Trapped lon Qubits, Mglmer-Sgrenson Coupling ..

5.3 | Cavity Quantum Electrodynamics (cQED): Eigenstates of the Jaynes-Cummings
Hamiltonian

Circuit QED (cirQED): Quantum LC Circuits, Artificial Atoms, Superconducting
Qubits

5.4 | Quantum computing with spins:

Quantum inverter realized with two exchange coupled spins in quantum dots, A
2-qubit spintronic universal quantum gate.

6.0 OSS Toolkits for implementing Quantum program 03

6.1 | IBM quantum experience
6.2 | Microsoft Q
Rigetti PyQuil (QPU/QVM)

Total 39

Text books: '
BV
1. Michael A. Nielsen, “Quantum Computation and Quantum Informatlon" Cambridge
University Press. v
David McMahon, “Quantum Computing Explained”, Wiley ZOQB
Qiskit textbook https://qiskit.org/textbook-beta/
Vladimir Silva, Practical Quantum Computing for Develope\s 2018
Bernard Zygelman, A First Introduction to Quantum C(\mﬁutlng and Information,2018
Supriyo Bandopadhyay and Marc Cahy, “Introduction+to Spintronics”, CRC Press, 2008.

%
N\,

Reference books R
NV
1. The Second Quantum Revolution: From Eftanglement to Quantum Computing and Other
Super-Technologies, Lars Jaeger x'\\
2. La Guardia, Giuliano Gladioli “Quqnfum Error correction codes”’Springer,2021

7~
\./"‘;.

Sar~wN

Internal Assessment (20- Mau‘ks)

Internal Assessment (IAY¢ e@‘n5|sts of two class tests of 20 marks each. 1A-1 is to be conducted on
approximately 40% of the syllabus and IA-2 will be based on remaining contents (approximately
40% syllabus but é}sludmg contents covered in IA-I). Duration of each test shall be one hour.
Average of the ((QJOxtests will be considered as IA marks.

Vé

N
End Semegger Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total 06 questions, each carrying 20 marks.

2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-questions
will be asked.

3. Remaining questions will be mixed in nature and randomly selected from all the modules.

4.Total 04 questions need to be attempted.
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)
Practical

Credits Assigned

Theory Tutorial Theory Practical | Tutorial | Total

ECCILO
7011

Product Life
Cycle
Management

03 03 - - 03

Course
Code

Course

Examination Scheme

Name

Theory Marks Exam Term Practical Total

Internal Assessment End Sem. Duration Work | and Oral

Testl | Test2 | Avg. Exam. (Hrs.)

ECCILO
7011

Product Life
Cycle
Management

20 20 20 80 03 100

Objectives:

1.
2.
3.

4.

To familiarize the students with the need, benefits and comReqlents of PLM

To acquaint students with Product Data Management & PLM strategies

To give insights into new product development program\and guidelines for designing
and developing a product

To familiarize the students with Virtual ProductzDev\Iopment

%
x \n

Outcomes: Learner will be able to.. &

Gain knowledge about phases of PLM, \PLM strategies and methodology for PLM
feasibility study and PDM |mplementa(uon

Illustrate various approaches and tetshnlques for designing and developing products.
Apply product engineering guLdelmes / thumb rules in designing products for moulding,

1.

N

machining,

sheet metal workirgetc.

Acquire knowledge in aﬁpiying virtual product development tools for components,
machining and manufacturlng plant

P

7
p
AN

Module

/'{<

3 N
</ Detailed Contents Hrs

01

Introduction
Management

Globalization,
Widespread Impact of PLM, Focus and Application, A PLM Project, Starting the PLM
Initiative, PLM Applications

PLM Strateg

implementation, Developing PLM Vision and PLM Strategy , Change management for

PLM

to Product Lifecycle Management (PLM): Product Lifecycle 10
(PLM), Need for PLM, Product Lifecycle Phases, Opportunities of

Pre-PLM Environment, PLM Paradigm, Importance & Benefits of PLM,

ies: Industrial strategies, Strategy elements, its identification, selection and

02

Product Desi

Organization

Models, Reference Model, Product Design in the Context of the Product Development
Process, Relation with the Development Process Planning Phase, Relation with the Post
design Planning Phase, Methodological Evolution in Product Design, Concurrent
Engineering, Characteristic Features of Concurrent Engineering, Concurrent Engineering

ign: Product Design and Development Process, Engineering Design, 09

and Decomposition in Product Design, Typologies of Design Process
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and Life Cycle Approach, New Product Development (NPD) and Strategies, Product
Configuration and Variant Management, The Design for X System, Objective Properties
and Design for X Tools, Choice of Design for X Tools and Their Use in the Design

Process

Product Data Management (PDM): Product and Product Data, PDM systems and 05
03 importance, Components of PDM, Reason for implementing a PDM system, financial

justification of PDM, barriers to PDM implementation

Virtual Product Development Tools: For components, machines, and manufacturing 05

plants, 3D CAD systems and realistic rendering techniques, Digital mock-up, Model

04 building, Model analysis, Modeling and simulations in Product Design, Examples/Case
studies
Integration of Environmental Aspects in Product Design: Sustainable Development, 05
Design for Environment, Need for Life Cycle Environmental Strategies, Useful Life

05 Extension Strategies, End-of-Life Strategies, Introduction of Environmental Strategies

into the Design Process, Life Cycle Environmental Strategies and Considerations for
Product Design A ‘

Life Cycle Assessment and Life Cycle Cost Analysis: Properties, and ‘Framework of 05
Life Cycle Assessment, Phases of LCA in ISO Standards, Flelctsof Application and
06 Limitations of Life Cycle Assessment, Cost Analysis and The Life Cycle Approach,
General Framework for LCCA, Evolution of Models for Product Life Cycle Cost

Analysis 2 \ '
Total X 39
Assessment: N\
\\
Internal: 2

Assessment consists of two tests out of Wmch one should be compulsory class test and the other is
either a class test or assignment on Ilve problems or course project.

End Semester Theory Examlnatlbn

Some guidelines for setting. up. the guestion paper. Minimum 80% syllabus should be covered in
question papers of end seiqest’er examination. In question paper weightage of each module will be
proportional to nunQer of respective lecture hours as mention in the syllabus.

1. Questionr pé{per will comprise of total six question

2. All quest\On carry equal marks

3. Questions will be mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) will be from any module other than module 3)

4. Only Four question need to be solved.

REFERENCES:

1. John Stark, “Product Lifecycle Management: Paradigm for 21st Century Product Realisation”,
Springer-Verlag, 2004. ISBN: 1852338105

2. Fabio Giudice, Guido La Rosa, AntoninoRisitano, “Product Design for the environment-A life
cycle approach”, Taylor & Francis 2006, ISBN: 0849327229

3. SaaksvuoriAntti, ImmonenAnselmie, “Product Life Cycle Management”, Springer,
Dreamtech, ISBN: 3540257314

4. Michael Grieve, “Product Lifecycle Management: Driving the next generation of lean
thinking”, Tata McGraw Hill, 2006, ISBN: 0070636265
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Course Course Name Teaching Scheme Credits Assigned

Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCILO | Reliability
7012 Engineering 03 B B 03 B B 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Reliabilit
ECCILO Engineeri}rllg 20 20 | 20 80 03 - . 100
7012
Obijectives: A ;
1. To familiarize the students with various aspects of probability theory’ i/~
2. To acquaint the students with reliability and its concepts {}
3. Tointroduce the students to methods of estimating the system r.eiieﬁ;ility of simple and complex
systems AN
4. To understand the various aspects of Maintainability, Ava\l!ébility and FMEA procedure
Outcomes: Learner will be able to... : \‘
1. Understand and apply the concept of Probability:t{ja\éngineering problems
2. Apply various reliability concepts to calculalx{{iifferent reliability parameters
3. Estimate the system reliability of simple anﬁ‘complex systems
4. Carry out a Failure Mode Effect and C;&i'ﬁ%ality Analysis
AN
(v B
Module O\ Detailed Contents Hrs
Probability theory: Prokability: Standard definitions and concepts; Conditional
Probability, Baye’s{l‘h.éorem.
01 Probability Distributions: Central tendency and Dispersion; Binomial, Normal, 08
Poisson, We'bﬁ{l, Exponential, relations between them and their significance.
Measures.0f Dispersion: Mean, Median, Mode, Range, Mean Deviation, Standard
Deviation,Wariance, Skewness and Kurtosis.
Reliability Concepts: Reliability definitions, Importance of Reliability, Quality
Assurance and Reliability, Bath Tub Curve.
02 Failure Data Analysis: Hazard rate, failure density, Failure Rate, Mean Time To Failure 08
(MTTF), MTBF, Reliability Functions.
Reliability Hazard Models: Constant Failure Rate, Linearly increasing, Time Dependent
Failure Rate, Weibull Model. Distribution functions and reliability analysis.
03 System Reliability: System Configurations: Series, parallel, mixed configuration, k out 05
of n structure, Complex systems.
Reliability Improvement: Redundancy Techniques: Element redundancy, Unit
04 redundancy, Standby redundancies. Markov analysis. 08
System Reliability Analysis — Enumeration method, Cut-set method, Success
Path method, Decomposition method.
05 Maintainability and Availability: System downtime, Design for Maintainability: 05
Maintenance requirements, Design methods: Fault Isolation and self-diagnostics, Parts
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standardization and Interchangeability, Modularization and Accessibility, Repair Vs
Replacement.
Availability — qualitative aspects.

Failure Mode, Effects and Criticality Analysis: Failure mode effects analysis,

06 severity/criticality analysis, FMECA examples. Fault tree construction, basic symbols, 05
development of functional reliability block diagram, Fault tree analysis and Event tree
Analysis

Total 39
Assessment:
Internal:

Assessment consists of two tests out of which; one should be compulsory class test and the other is
either a class test or assignment on live problems or course project. ~ 1
Qb

End Semester Theory Examination: i

Some guidelines for setting up the question paper. Minimum 80% syltqbus should be covered in
guestion papers of end semester examination. In question paper Welghtage of each module will be

proportional to number of respective lecture hours as mention m t\e syllabus.

\

1. Question paper will comprise of total six question ¢~ \

2. All question carry equal marks
3. Questions will be mixed in nature (for examplesuﬁposed Q.2 has part (a) from module 3 then
part (b) will be from any module other than nmdule 3)

4. Only Four question need to be solved.
V)
. 2
REFERENCES: NS
1. L.S. Srinath, “Reliability Enginez:ri}lg” Affiliated East-Wast Press (P) Ltd., 1985.
2. Charles E. Ebeling, “Rehabkﬁty and Maintainability Engineering”, Tata McGraw Hill.
3. B.S. Dhillion, C. Singh, “Ehglneerlng Reliability”, John Wiley & Sons, 1980.
4. P.D.T. Conor, “Practlcar Reliability Engg.”, John Wiley & Sons, 1985.
5. K.C.Kapur, L.R. ,K&mberson “Reliability in Engineering Design”, John Wiley & Sons.
6. Murray R. Splegel ‘Probability and Statistics”, Tata McGraw-Hill Publishing Co. Ltd.

l'{<

&7
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)

Theory Practical Tutorial Theory Practical | Tutorial | Total
Management
ECCILO 1 formation 03 - - 03 - - 03
7013
System
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Management
ECCILO | 1 formation | 20 | 20 | 20 80 03 - - 100
7013
System
. ] .\"\’.
Objectives:
1. The course is blend of Management and Technical field. \{ b

2. Discuss the roles played by information technology in today’s‘business and define various
technology architectures on which information systems are p'um

3. Define and analyze typical functional information sys@en@éhd identify how they meet the
needs of the firm to deliver efficiency and competitngﬁdvantage

4. ldentify the basic steps in systems development \

L4
Outcomes: Learner will be able to... \
1. Explain how information systems Trangquﬁ'ﬁ Business
2. ldentify the impact information systg\n%have on an organization
3. Describe IT infrastructure and itg;eomponents and its current trends
4. Understand the principal toqls.ana technologies for accessing information from databases to
improve business performgﬁeé and decision making
5. Identify the types of sﬁteths used for enterprise-wide knowledge management and how they
provide value for }{L';sinesses

&
K%

£

Module Detailed Contents Hrs

Introduction To Information Systems (1S): Computer Based Information Systems, Impact
01 of IT on organizations, Imporance of IS to Society. Organizational Strategy, Competitive 4
Advantages and IS.

Data and Knowledge Management: Database Approach, Big Data, Data warehouse and
Data Marts, Knowledge Management.

Business intelligence (BI): Managers and Decision Making, Bl for Data analysis and
Presenting Results

03 Ethical issues and Privacy: Information Security. Threat to 1S, and Security Controls 7
Social Computing (SC): Web 2.0 and 3.0, SC in business-shopping, Marketing,
04 Operational and Analytic CRM, E-business and E-commerce — B2B B2C. Mobile 7
commerce.

Computer Networks Wired and Wireless technology, Pervasive computing, Cloud
computing model.

02

05
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Information System within Organization: Transaction Processing Systems, Functional
06 Area Information System, ERP and ERP support of Business Process. 8
Acquiring Information Systems and Applications: Various System development life cycle
models.
Total 39
Assessment:
Internal:

Assessment consists of two tests out of which; one should be compulsory class test and the other is
either a class test or assignment on live problems or course project.

End Semester Theory Examination:
Some guidelines for setting up the question paper. Minimum 80% syllabus should be covered in
question papers of end semester examination. In question paper weightage of each module will be
proportional to number of respective lecture hours as mention in the syllab@]s?

1. Question paper will comprise of total six question \\' )

2. All question carry equal marks

3. Questions will be mixed in nature (for example supposed Q 2\has part (a) from module 3 then

part (b) will be from any module other than module 3) \
4. Only Four question need to be solved. C

REFERENCES: ‘N¢§>"

1. Kelly Rainer, Brad Prince, Management Infb>rhati0n Systems, Wiley

2. K.C. Laudon and J.P. Laudon, Manage@@nt Information Systems: Managing the Digital Firm,
10" Ed., Prentice Hall, 2007. N

3. D. Boddy,A Boonstra, Managlrigmformatlon Systems: Strategy and Organization, Prentice
Hall, 2008 ¢
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Course Course Name Teaching Scheme Credits Assigned

Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCILO | Design of
7014 Experiments 03 B B 03 B B 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Design of
ECCILO | pyperiments | 20 | 20 | 20 80 03 - - 100
7014
Objectives: 4

1. To understand the issues and principles of Design of Experiments (DOE)

2. To list the guidelines for designing experiments

3. To become familiar with methodologies that can be used in, eo}uunctlon with experimental

designs for robustness and optimization AN
Outcomes: Learner will be able to.. 4 \&\ )
1. Plandata collection, to turn data into information and'to make decisions that lead to appropriate
action ,o;.}
2. Apply the methods taught to real life situati
3. Plan, analyze, and interpret the results of experlments
W
P\
,“}\ ,
Module -~ Détailed Contents Hrs

Introduction AN
1.1 Strategy of Experlmentatlon

01 1.2 Typical Applic tiopis of Experimental Design

1.3 Guidelines fer.Désigning Experiments

1.4 Responsg Strface Methodology

Fitting Regre$sion Models

2.1 Linear Regression Models

2.2 Estimation of the Parameters in Linear Regression Models
2.3 Hypothesis Testing in Multiple Regression 08
2.4 Confidence Intervals in Multiple Regression
2.5 Prediction of new response observation

2.6 Regression model diagnostics

2.7 Testing for lack of fit

Two-Level Factorial Designs

3.1 The 22 Design

3.2 The 22 Design 07
3.3 The General 2% Design

3.4 A Single Replicate of the 2 Design

3.5 The Addition of Center Points to the 2 Design,

06

02

03
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3.6 Blocking in the 2% Factorial Design
3.7 Split-Plot Designs

Two-Level Fractional Factorial Designs

4.1 The One-Half Fraction of the 2¥ Design

4.2 The One-Quarter Fraction of the 2% Design
04 4.3 The General 2*? Fractional Factorial Design
4.4 Resolution 111 Designs

4.5 Resolution IV and V Designs

4.6 Fractional Factorial Split-Plot Designs

07

Response Surface Methods and Designs

5.1 Introduction to Response Surface Methodology
05 5.2 The Method of Steepest Ascent 07
5.3 Analysis of a Second-Order Response Surface

5.4 Experimental Designs for Fitting Response Surfaces

Taguchi Approach OV
6.1 Crossed Array Designs and Signal-to-Noise Ratios W\ 04
6.2 Analysis Methods TR A
6.3 Robust design examples W

06

39

Total %) \}

Assessment: PEs)

Internal:
Assessment consists of two tests out of which; one shodld be compulsory class test and the other is
either a class test or assignment on live problems or. c}urse project.

o.\,’

h &Y

End Semester Theory Examination: "

Some guidelines for setting up the que,stloh paper. Minimum 80% syllabus should be covered in
guestion papers of end semester exammation In question paper weightage of each module will be
proportional to number of respgg:\t[ye Iecture hours as mention in the syllabus.

1. Question paper will congprise of total six question
2. All guestion carry.equal marks
3. Questions will be.mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) will be’from any module other than module 3)
4. Only Foygﬁyestion need to be solved.
\ ;

REFERENCES:

1. Raymond H. Mayers, Douglas C. Montgomery, Christine M. Anderson-Cook, Response
Surface Methodology: Process and Product Optimization using Designed Experiment, 3"
edition, John Wiley & Sons, New York, 2001

2. D.C. Montgomery, Design and Analysis of Experiments, 5th edition, John Wiley & Sons,
New York, 2001

3. George E P Box, J Stuart Hunter, William G Hunter, Statics for Experimenters: Design,
Innovation and Discovery, 2" Ed. Wiley

4. W J Dimond, Peactical Experiment Designs for Engineers and Scintists, John Wiley and Sons
Inc. ISBN: 0-471-39054-2

5. Design and Analysis of Experiments (Springer text in Statistics), Springer by A.M. Dean, and
D. T.Voss
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ECCILO
7015

Operations
Research

03

03

03

Course
Code

Course
Name

Examination Scheme

Theory Marks

Internal Assessment

Test1

Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practical
and Oral

Total

ECCILO

Operations
Research

20 20

20

80

03

7015

100

Objectives: ¢ \
1

2.
3.

Formulate a real-world problem as a mathematical programming mogei.’

Understand the mathematical tools that are needed to solve opgi\rr@étion problems.
Use mathematical software to solve the proposed models. N

-l
o

Outcomes: Learner will be able to.. \* }
1. Understand the theoretical workmgs of the simplex me‘thod the relationship between a linear

2.

program and its dual, including strong duality and cpmplementary slackness.

Perform sensitivity analysis to determine the\dlreCtlon and magnitude of change of a model’s

optimal solution as the data change.

Solve specialized linear programmmg broblems like the transportation and assignment
problems, solve network models Ilke\the ‘shortest path, minimum spanning tree, and maximum

7~
\./"‘; 3
~

flow problems.

Understand the applications: i)"f‘integer programming and a queuing model and compute

important performance.mq’as?ures

e’

/
2\7

Module

£\
e
3

Detailed Contents

<

&

Hrs

01

Introduct'@ﬁ’ to Operations Research: Introduction, , Structure of the Mathematical
Model, Limitations of Operations Research

Linear Programming: Introduction, Linear Programming Problem, Requirements of
LPP, Mathematical Formulation of LPP, Graphical method, Simplex Method Penalty
Cost Method or Big M-method, Two Phase Method, Revised simplex method, Duality,
Primal — Dual construction, Symmetric and Asymmetric Dual, Weak Duality Theorem,
Complimentary Slackness Theorem, Main Duality Theorem, Dual Simplex Method,
Sensitivity Analysis

Transportation Problem: Formulation, solution, unbalanced Transportation problem.
Finding basic feasible solutions — Northwest corner rule, least cost method and Vogel’s
approximation method. Optimality test: the stepping stone method and MODI method.
Assignment Problem: Introduction, Mathematical Formulation of the Problem,
Hungarian Method Algorithm, Processing of n Jobs Through Two Machines and m

14
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Machines, Graphical Method of Two Jobs m Machines Problem Routing Problem,
Travelling Salesman Problem

Integer Programming Problem: Introduction, Types of Integer Programming Problems,
Gomory’s cutting plane Algorithm, Branch and Bound Technique. Introduction to
Decomposition algorithms.

Queuing models: queuing systems and structures, single server and multi-server models,

. . . . S e . 05
Poisson input, exponential service, constant rate service, finite and infinite population

02

Simulation: Introduction, Methodology of Simulation, Basic Concepts, Simulation
Procedure, Application of Simulation Monte-Carlo Method: Introduction, Monte-Carlo
Simulation, Applications of Simulation, Advantages of Simulation, Limitations of
Simulation

03 05

Dynamic programming. Characteristics of dynamic programming. Dynamic
04 programming approach for Priority Management employment smoothening, capital 05
budgeting, Stage Coach/Shortest Path, cargo loading and Reliability problems.

Game Theory. Competitive games, rectangular game, saddle point, minjmax‘ (maximin)
method of optimal strategies, value of the game. Solution of games with saddle points,
dominance principle. Rectangular games without saddle point — m'kxed strategy for 2 X 2
games. 2 M

05 05

Inventory Models: Classical EOQ Models, EOQ Model W@Ih\frice Breaks, EOQ with
Shortage, Probabilistic EOQ Model, R

o $ 3

06 05

Total 39

%
X o
AN
O\

2579
L %

Assessment: QO

W
Internal: PN
Assessment consists of two tests out of whieh; one should be compulsory class test and the other is

either a class test or assignment on live prgblems or course project.

End Semester Theory Examinatigfé:‘ :

Some guidelines for setting upi,tﬁ'e guestion paper. Minimum 80% syllabus should be covered in
question papers of end seméster examination. In question paper weightage of each module will be
proportional to numbe,n;@f respective lecture hours as mention in the syllabus.

3

1. Question, prer will comprise of total six question

2. All question carry equal marks

3. Questions will be mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) will be from any module other than module 3)

4. Only Four question need to be solved.

REFERENCES:

1. Taha, H.A. "Operations Research - An Introduction”, Prentice Hall, (7th Edition), 2002.

2. Ravindran, A, Phillips, D. T and Solberg, J. J. "Operations Research: Principles and Practice",
John Willey and Sons, 2nd Edition, 2009.

3. Hiller, F. S. and Liebermann, G. J. "Introduction to Operations Research", Tata McGraw Hill,
2002.

4. Operations Research, S. D. Sharma, KedarNath Ram Nath-Meerut.

5. Operations Research, KantiSwarup, P. K. Gupta and Man Mohan, Sultan Chand & Sons.
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Course Course Name Teaching Scheme Credits Assigned

Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCILO | Cyber Security
7016 and Laws 03 B B 03 B B 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Cyber
ECCILO | o0 rityand | 20 20 | 20 80 03 - - 100
7016
Laws
Objectives: \ 4
1. To understand and identify different types cybercrime and cyber law
2. To recognized Indian IT Act 2008 and its latest amendments <\~
3. To learn various types of security standards compliances N
Outcomes: Learner will be able to... &\’
1. Understand the concept of cybercrime and its effect éin,ijutside world
2. Interpret and apply IT law in various legal issueg&\“"
3. Distinguish different aspects of cyber law \ :
4. Apply Information Security Standards comptiance during software design and development
W
&
Module ¢, Detailed Contents Hrs
Introduction to Cybe[cg’trﬁe: Cybercrime definition and origins of the world,
01 Cybercrime and infor,mét?oﬁ security, Classifications of cybercrime, Cybercrime and the 4
Indian ITA 2000, A glgbal Perspective on cybercrimes.
Cyber offenses .&fﬁ:ybercrime: How criminal plan the attacks, Social Engg, Cyber
stalking, Cyb&g café and Cybercrimes, Botnets, Attack vector, Cloud computing,
Proliferati,qr{(pf Mobile and Wireless Devices, Trends in Mobility, Credit Card Frauds in
02 Mobile ahd’Wireless Computing Era, Security Challenges Posed by Mobile Devices, 9
Registry Settings for Mobile Devices, Authentication Service Security, Attacks on
Mobile/Cell Phones, Mobile Devices: Security Implications for Organizations,
Organizational Measures for Handling Mobile, Devices-Related Security Issues,
Organizational Security Policies and Measures in Mobile Computing Era, Laptops
Tools and Methods Used in Cyberline
03 Phishing, Password Cracking, Keyloggers and Spywares, Virus and Worms, 5
Steganography, DoS and DDoS Attacks, SQL Injection, Buffer Over Flow, Attacks on
Wireless Networks, Phishing, Identity Theft (ID Theft)
The Concept of Cyberspace
E-Commerce , The Contract Aspects in Cyber Law ,The Security Aspect of Cyber Law
04 ,The Intellectual Property Aspect in Cyber Law 8
, The Evidence Aspect in Cyber Law, The Criminal Aspect in Cyber Law, Global
Trends in Cyber Law , Legal Framework for Electronic Data Interchange Law Relating
to Electronic Banking , The Need for an Indian Cyber Law
05 Indian IT Act. 6
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Cyber Crime and Criminal Justice : Penalties, Adjudication and Appeals Under the IT
Act, 2000, IT Act. 2008 and its Amendments

Information Security Standard compliances

06 | SOX, GLBA, HIPAA. ISO, FISMA, NERC, PCI. 6
Total 39
Assessment:
Internal:

Assessment consists of two tests out of which; one should be compulsory class test and the other is
either a class test or assignment on live problems or course project.

End Semester Theory Examination:
Some guidelines for setting up the question paper. Minimum 80% syllabus should be covered in
guestion papers of end semester examination.

.\ \'0

In question paper weightage of each module will be proportional to nu(nber of respective lecture

hours as mention in the syllabus. A
.’\v
1. Question paper will comprise of total six question
2. All question carry equal marks . ;’~.\

3. Questions will be mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) will be from any module other than moduIexs)
4. Only Four question need to be solved. \
¥
;\.

N\

REFERENCES: o\

Nina Godbole, Sunit Belapuré;'nyber Security, Wiley India, New Delhi

The Indian Cyber Law byss‘urésh T. Vishwanathan; Bharat Law House New Delhi

The Information technglogy Act, 2000; Bare Act- Professional Book Publishers, New Delhi.
Cyber Law & Cyber Crimes By Advocate Prashant Mali; Snow White Publications, Mumbai
Nina Godbole, Inﬂ}rmatlon Systems Security, Wiley India, New Delhi

Kennetch J. Qﬁéﬁp, Cyber Security & Global Information Assurance Information Science
Publishings

William¢ qllngs Cryptography and Network Security, Pearson Publication

8. Websites for more information is available on : The Information Technology ACT, 2008- TIFR

: https://www.tifrh.res.in

9. Website for more information , A Compliance Primer for IT professional
https://www.sans.org/reading-room/whitepapers/compliance/compliance-primer-
professionals-33538

oukrwpE

~
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ECCILO
7017

Disaster
Management
and Mitigation
Measures

03

03

03

Course
Code

Course

Examination Scheme

Name

Theory Marks

Internal Assessment

Testl Test2

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practical
and Oral

Total

Avg.

Disaster
Management
ECCILO | 4 20 20 | 20 80 03 0,
Mitigation \
Measures

100

B
Objectives: . N
To understand physics and various types of disastef~§écurring around the world
To identify extent and damaging capacity of a disaster
To study and understand the means of Iosses:éjid methods to overcome /minimize it.
To understand role of individual and various erganization during and after disaster
To understand application of GIS in the}iéld of disaster management
To understand the emergency government response structures before, during and after

disaster AN

QW
Outcomes: Learner will be able to... &~

)

1. Getto know natural ag-Well as manmade disaster and their extent and possible effects on
the economy. .71

Plan of national.importance structures based upon the previous history.

3. Get acquainted\with government policies, acts and various organizational structure
associated-with an emergency.

4. Getto k&{wx the simple do’s and don’ts in such extreme events and act accordingly.

AX.

\ ;

oL

n

Module Detailed Contents Hrs

Introduction

1.1 Definition of Disaster, hazard, global and Indian scenario, general perspective,
importance of study in human life, Direct and indirect effects of disasters, long term
effects of disasters. Introduction to global warming and climate change.

Natural Disaster and Manmade disasters:

2.1 Natural Disaster: Meaning and nature of natural disaster, Flood, Flash flood,
drought, cloud burst, Earthquake, Landslides, Avalanches, Volcanic eruptions,
Mudflow, Cyclone, Storm, Storm Surge, climate change, global warming, sea level
rise, ozone depletion

2.2 Manmade Disasters: Chemical, Industrial, Nuclear and Fire Hazards. Role of growing
population and subsequent industrialization, urbanization and changing lifestyle of
human beings in frequent occurrences of manmade disasters.

Disaster Management, Policy and Administration

01 03

02 09

03 06
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3.1 Disaster management: meaning, concept, importance, objective of disaster
management policy, disaster risks in India, Paradigm shift in disaster management.
3.2 Policy and administration:
Importance and principles of disaster management policies, command and co-
ordination of in disaster management, rescue operations-how to start with and how to
proceed in due course of time, study of flowchart showing the entire process.

04

Institutional Framework for Disaster Management in India:

4.1 Importance of public awareness, Preparation and execution of emergency
management programme. Scope and responsibilities of National Institute of Disaster
Management (NIDM) and National disaster management authority (NDMA) in India.
Methods and measures to avoid disasters, Management of casualties, set up of
emergency facilities, importance of effective communication amongst different
agencies in such situations.

4.2 Use of Internet and softwares for effective disaster management. Applications of GIS,
Remote sensing and GPS in this regard.

06

05

Financing Relief Measures: -

5.1 Ways to raise finance for relief expenditure, role of government agenmes and NGO’s
in this process, Legal aspects related to finance raising as well as overiaﬂ management
of disasters. Various NGO’s and the works they have carried obt{in the past on the
occurrence of various disasters, Ways to approach these teams\\’

5.2 International relief aid agencies and their role in extreme exents.

09

06

Preventive and Mitigation Measures: \

6.1 Pre-disaster, during disaster and post-disaster measuregm some events in general

6.2 Structural mapping: Risk mapping, assessmeht;and analysis, sea walls and
embankments, Bio shield, shelters, early warnipg-and communication

6.3 Non Structural Mitigation: Community based:diSaster preparedness, risk transfer and
risk financing, capacity development ahqd training, awareness and education,
contingency plans.

6.4 Do’s and don’ts in case of disasters apfj effectlve implementation of relief aids.

06

Total

39

Assessment: N

Internal:
Assessment consists of t O\tPfStS out of which; one should be compulsory class test and the other is
either a class test or aggnment on live problems or course project.

End Semester Theéry Examination:
Some gmdelmes\for setting up the question paper. Minimum 80% syllabus should be covered in

guestion papers of end semester examination.

proportional to number of respective lecture hours as mention in the syllabus.

In question paper weightage of each module will be

1. Question paper will comprise of total six question
2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) will be from any module other than module 3)
4. Only Four question need to be solved.
REFERENCES:
1. ‘Disaster Management’ by Harsh K.Gupta, Universities Press Publications.
2. ‘Disaster Management: An Appraisal of Institutional Mechanisms in India’ by O.S.Dagur,

University of Mumbai

published by Centre for land warfare studies, New Delhi, 2011.
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3. ‘Introduction to International Disaster Management’ by Damon Copolla, Butterworth
Heinemann Elseveir Publications.
4. ‘Disaster Management Handbook’ by Jack Pinkowski, CRC Press Taylor and Francis group.
5. ‘Disaster management & rehabilitation” by Rajdeep Dasgupta, Mittal Publications, New Delhi.
6. ‘Natural Hazards and Disaster Management, Vulnerability and Mitigation — R B Singh, Rawat
Publications
7. Concepts and Techniques of GIS —C.P.Lo Albert, KW. Yonng — Prentice Hall (India)
Publications.
(Learners are expected to refer reports published at national and International level and updated
information available on authentic web sites)
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCILO Energy Audit
and 03 - - 03 - - 03
7018
Management
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Energy Audit
ECCILO | [ 20 | 20 | 20 80 03 - - 100
7018
Management
Qé
Objectives: i)
1. To understand the importance energy security for sustainable devbl\(‘)pment and the
fundamentals of energy conservation. AN
2. To introduce performance evaluation criteria of various eléctrical and thermal installations to
facilitate the energy management Cy
3. To relate the data collected during performance evqluatlon of systems for identification of
energy saving opportunities. Y
QO
Outcomes: Learner will be able to... "
INY
1. To identify and describe present s staﬁeo’f energy security and its importance.
2. To identify and describe the basm’f)rmmples and methodologies adopted in energy audit of an
utility.
3. To describe the energy performance evaluation of some common electrical installations and
identify the energy savmgopportumtles
4. To describe the energy performance evaluation of some common thermal installations and
identify the energWa\/mg opportunities
5. Toanalyze thg<data collected during performance evaluation and recommend energy saving
measures /
oX
Module Detailed Contents Hrs
Energy Scenario:
01 Present Energy Scenario, Energy Pricing, Energy Sector Reforms, Energy Security, 04
Energy Conservation and its Importance, Energy Conservation Act-2001 and its Features.
Basics of Energy and its various forms, Material and Energy balance
Energy Audit Principles:
Definition, Energy audit- need, Types of energy audit, Energy management (audit)
approach-understanding energy costs, Bench marking, Energy performance, Matching
02 energy use to requirement, Maximizing system efficiencies, Optimizing the input energy 08
requirements, Fuel and energy substitution. Elements of monitoring& targeting; Energy
audit Instruments; Data and information-analysis.
Financial analysis techniques: Simple payback period, NPV, Return on investment (ROI),
Internal rate of return (IRR)

University of Mumbai
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Energy Management and Energy Conservation in Electrical System:
Electricity billing, Electrical load management and maximum demand Control; Power
factor improvement, Energy efficient equipments and appliances, star ratings.

03 Energy efficiency measures in lighting system, Lighting control: Occupancy sensors, 10
daylight integration, and use of intelligent controllers.

Energy conservation opportunities in: water pumps, industrial drives, induction motors,
motor retrofitting, soft starters, variable speed drives.

Energy Management and Energy Conservation in Thermal Systems:

Review of different thermal loads; Energy conservation opportunities in: Steam
distribution system, Assessment of steam distribution losses, Steam leakages, Steam
trapping, Condensate and flash steam recovery system.

04 General fuel economy measures in Boilers and furnaces, Waste heat recovery, use of 10
insulation- types and application. HVAC system: Coefficient of performance, Capacity,
factors affecting Refrigeration and Air Conditioning system performance and savings
opportunities.

Energy Performance Assessment:

05 On site Performance evaluation techniques, Case studies based on: Motors and variable 04
speed drive, pumps, HVAC system calculations; Lighting System Installed Load
Efficacy Ratio (ILER) method, Financial Analysis. NS
Energy conservation in Buildings: oYt

06 Energy Conservation Building Codes (ECBC): Green Building, LEED rating, 03
Application of Non-Conventional and Renewable Energy Souirces

Total £ OX 39
Assessment: L '
Internal: 0

Assessment consists of two tests out of which; ong §h0uld be compulsory class test and the other is
either a class test or assignment on live problems ox: ‘course project.

\
DY

End Semester Theory Examination: e 2\ ’
Some guidelines for setting up the quesﬁon paper. Minimum 80% syllabus should be covered in
guestion papers of end semester exgmmatlon In question paper weightage of each module will be
proportional to number of respeCthe lecture hours as mention in the syllabus.

1. Question paper Wlll\comprlse of total six question

2. All question carry equal marks

3. Questions willbe mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) vyjii/be from any module other than module 3)

4. Only Fougguestion need to be solved.

REFERENCES:

1. Handbook of Electrical Installation Practice, Geofry Stokes, Blackwell Science

2. Designing with light: Lighting Handbook, By Anil Valia, Lighting System

3. Energy Management Handbook, By W.C. Turner, John Wiley and Sons

4. Handbook on Energy Audits and Management, edited by A. K. Tyagi, Tata Energy
Research Institute (TERI).

5. Energy Management Principles, C.B.Smith, Pergamon Press

6. Energy Conservation Guidebook, Dale R. Patrick, S. Fardo, Ray E. Richardson, Fairmont
Press

7. Handbook of Energy Audits, Albert Thumann, W. J. Younger, T. Niehus, CRC Press

8. www.energymanagertraining.com

9. www.bee-india.nic.in

University of Mumbai
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial] Total
ECCILO [Development 03 -- -- 03 -- -- 03
7019 Engineering
Examination Scheme
Subject Subject — ;l“heory Ma1t~ks T Practical
nternal assessmen erm |Practica
1| Total
Code Name Avg, Of Test [End Sem.| Work | & oral |OF31|Tot2
Test 1 [Test2 | 1and Test2 [Exam I8 %
ECCILO 20 20 20 80 O - -- 100
7019  |Development 1Y
Engineering B
A

Course objectives: L &

e To understand the characteristics of rural Somety argd the Scope, Nature and Constraints of
rural Development.

e To study Implications of 73rd CAA on Planmng, Development and Governance of Rural Areas

D
e An exploration of human values, wh&h go into making a _good‘ human being, a _good"
professional, a _good* society and a .ﬁf\goc’)d life‘ in the context of work life and the personal life of}

S 3

modern Indian professionals . "
e To understand the Nature andsj“yj')e of Human Values relevant to Planning Institutions
AN\

Course outcomes: \J
After successful comple 'Oi’!xmf the course student will be able to
e Apply knowledgefor Rural Development.

Apply kno 'ééée for Management Issues.
Apply knowledge for Initiatives and Strategies
Develop acumen for higher education and research.
Master the art of working in group of different nature.

Develop confidence to take up rural project activities independently
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Module Unit Topics Hrs.
No. No.

1.0 08

1.1  |Introduction to Rural Development Meaning, nature and scope of
development; Nature of rural society in India; Hierarchy of
settlements; Social, economic and ecological constraints for rural
development Roots of Rural Development in India Rural
reconstruction and Sarvodaya programme before independence;
Impact of voluntary effort and Sarvodaya Movement on rural
development; Constitutional direction, directive principles;
Panchayati Raj - beginning of planning and community
development; National extension services.

2.0 v 04
2.1 |Post-Independence rural Development Balwant Rai Mehta
Committee - three tier system of rural local overnment; Need and
scope for people‘s participation and Panchaya‘u Raj; Ashok Mehta
Committee - linkage between Panchayaf} Raj, participation and rural
development ~~ 4

3.0 C ;\" 06
3.1 Rural Development Initiativgs'in Five Year Plans Five Year Plans
and Rural Development,‘Pianmng process at National, State,
Regional and District le%l’s Planning, development, implementing
and monitoring orga&za‘uons and agencies; Urban and rural interface
- integrated approa:ch and local plans; Development initiatives and
their convergenée Special component plan and sub-plan for the
weaker sectgon, Micro-eco zones; Data base for local planning; Need
for dece\rjtf&lized planning; Sustainable rural development.

4.0 2D 04
4.1 [Post.73rd Amendment Scenario 73rd Constitution Amendment Act,
ineluding - X1 schedule, devolution of powers, functions and finance;

anchayati Raj institutions - organizational linkages; Recent changes
/ << in rural local planning; Gram Sabha - revitalized Panchayati Raj;
J;::< [nstitutionalization; resource mapping, resource mobilization
including social mobilization; Information Technology and rural
planning; Need for further amendments.

5.0 10

P
£
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5.1 |Values and Science and Technology Material development and its
values; the challenge of science and technology; Values in planning
profession, research and education. Types of Values Psychological
values — integrated personality; mental health; Societal values — the
modern search for a good society; justice, democracy, rule of law,
values in the Indian constitution; Aesthetic values — perception and
enjoyment of beauty; Moral and ethical values; nature of moral
judgment; Spiritual values; different concepts; secular spirituality;
Relative and absolute values; Human values— humanism and human

values; human rights; human values as freedom, creativity, love and
wisdom.

6.0 04
6.1 [Ethics Canons of ethics; ethics of virtue; ethics of duty, ethics of

responsibility; Work ethics; Professional ethics; E{h]cs in planning
profession, research and education

7 4

Total (N 36
NS
References : \ 3
1. ITPI, Village Planning and Rural Development, ITPE Néw Delhi
2. Thooyavan, K.R. Human Settlements: A 2005 MA\Pubhcatlon Chennai
3. Gol, Constitution (73rd Gol, New Delhi Amendfifent) Act, Gol, New Delhi
4. Planning Commission, Five Year Plans, Planr}ng Commission
5. Planning Commission, Manual of Integrated b District Planning, 2006, Planning Commission
New Delhi R
6. Planning Guide to Beginners N O
7. Weaver, R.C., The Urban Complﬁx Doubleday
8. Farmer, W.P. et al, Ethics in Planhing, American Planning Association, Washington.
9. How, E., Normative Ethlgs tﬂ Planmng, Journal of Planning Literature, Vol.5, No.2, pp.

123- 150
10. Watson, V., Confli ng‘ Ratlonalltles -- Implications for Planning Theory and Ethics,
Planning Theory a ractice, Vol. 4, No.4, pp.395 — 407

Internal Assessmy nf
Assessment consists of two class tests of 20 marks each. The first class test is to be conducted when|
approximately 40% syllabus is completed and second class test when additional 40% syllabus is|
completed. The average marks of both the test will be considered for final Internal Assessment,
Duration of each test shall be of one hour.

End Semester Examination:

1. Question paper will comprise of 6 questions, each carrying 20 marks.
2. The students need to solve total 4 questions.

3. Question No.1 will be compulsory and based on entire syllabus.

4. Remaining question (Q.2 to Q.6) will be selected from all the modules.
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Microwave
ECL701 | Engineering -- 02 -- -- 01 -- 01
Laboratory
Course Course Examination Scheme
Code Name Theory Marks Exam Term | Practical Total
Internal Assessment End Sem. Duration | Work | and Oral
Testl | Test2 | Avg. Exam. (Hrs.)
Microwave
ECL701 | Engineering -- -- - - - 25 25 50
Laboratory

Course Objectives:

1. To become familiar working with rectangular waveguides and doing microwave bench set up
2. To determine the characteristics of various microwave components
3. To be able to measure wave parameters like impedance, frequency, wavelength usmg microwave bench and

VSWR/power meter AN )
4. To study characteristics and behavior of various microwave semiconductor iewées
\
Course outcomes: On completion of this lab course the students will be able to \: ;
1. Able to handle microwave equipments \"
2. Able to understand microwave measurements and test the charctetistics of microwave components
3. Able to understand Wave gulde and transmission line measu@ments
4. Demonstrate working of microwave semiconductor deviceS.”
5. Demonstrate the microwave bench set up and conducgﬁxgomeasurements of different parameters
Sugges};g(l‘tist of Experiments
1 Measurement of microwave frequency, ushig direct and indirect method
2 Measurement of guide wavelength “20 *
3 Measurement of VSWR of unknowfi’load
4 Measurement of impedance ofsanknown load.
5 Study of field patterns of variells modes inside a rectangular waveguide cavity using Virtual lab
6 Study of field patterns of various modes inside a rectangular waveguide using Virtual lab
7 Find the change in cha’}cterlstlcs impedance and reflection coefficients of the transmission line by
changing the dlele@rlc properties of materials Embedded between two conductors. using Virtual lab
8 Determination ¢f VT characteristics of Gunn diode using microwave test bench.
9 Measurement0f attenuation
10 | Measurement of microwave power
11 | Characterization of E plane TEE, H plane TEE and Magic TEE
12 | Measurement of reflection coefficient using transmission line bench
Term Work:

At least 8 experiments covering the entire syllabus must be given “Batch Wise”. The experiments can be
conducted with the help of appropriate hardware setup/simulation tool (preferably open source)/breadboard and
components. Teacher should refer the suggested list of experiments and can design additional experiments to
acquire practical design skills. The experiments should be student centric and attempt should be made to make
experiments more meaningful, interesting and innovative.

Term work assessment must be based on the overall performance of the student with every experiment and
assignments graded from time to time. The grades will be converted to marks as per “Credit and Grading
System” manual and should be added and averaged. Based on the above scheme grading and term work
assessment should be done.

The practical and oral examination will be based on entire syllabus. Students are encouraged to share their
experiments codes on online repository. Practical exam slip should cover all the 8 experiments for examination.

University of Mumbai
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Teaching Scheme

Cé)g(;’ze Course Name (Contact Hours) Credits Assigned
Theory | Practical Tutorial Theory Practical Tutorial | Total
Mobile
Communication
ECL702 System -- 02 - - 01 - 01
Laboratory
Course Course Name Examination Scheme
Code
Theory Marks Term Practical Total
Internal assessment End Sem. Work and Oral
Test1 Test 2 Avg. Exam.
Mobile Qb
Communication L
ECL702 System - - - - N 25 25 50
Laboratory )1
' .‘\v
Course objectives: ~O%

 §

1. To understand the inter-dependencies of design paralﬂi“eters of cellular system.
2. To examine orthogonality condition for CDM '“sys’t'ems.
3. To Classify different types of propagation madels and analyze the link budget
4. To understand the working principles of ORDM, MIMO, and Cogpnitive radio.

Course outcomes:

N
a\

N

Wy 3

After the successful completion of tthég“u?se student will be able to

1.

2.
3.

4.

5.
6.

Demonstrate the effect of"g:egtu‘lar system design parameters on system capacity and quality of

service.

¥

\ @ N

Compare and contrast(tguriking radio systems.
Examine the effthf)}small-scale fading parameters on the performance of radio channel

characteristics. <§

3

Analyze Iir]lg(@u get for various propagation path-loss models.
Summarizedhe attributes of OFDM, MIMO, and Cognitive radio.

Evaluate the performance of different MIMO systems.

Suggested list of experiments: (Course teacher can design their own experiments based on the
prescribed syllabus)

Suggested Experiment List
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To observe the effect of velocity and direction of arrival of a vehicle on Doppler frequency.
To observe the effect of Cluster size (N) on C/I ratio and comment on the voice quality.

To observe the effect of incidence angle on reflection coefficient.
To observe the effect of different propagation models on coverage distance.
To analyze the effect of delay on blocking probability of a call for Erlang B and Erlang C

systems.




e To observe the effect of C/I ratio in a sectorised cell site and perform worst case analysis
for different values of N and degree of sectorisation
e A) Worst case C/l in a 3-sector cellular system for N =7
e B) Worst case C/I in a 3-sector cellular system for N =4
e C) Worst case C/l in a 6-sector cellular system for N =7
e D) Worst case C/l in a 6-sector cellular system for N =4

e  To generate Pseudo noise code used in a CDMA system.
e  To generate Walsh Codes using Hadamard Matrix.
o To plot Knife edge diffraction gain as a function of Fresnel diffraction parameter.
o  Toanalyze the effect of multipath diversity (RAKE receiver) on Bit Error Rate in CDMA
system.
e  To plot channel capacity versus SNR for different MIMO systems.
o  Simulation of OFDMA system.
e  GSM Network simulation. 23
e CDMA Network simulation. N
e  Simulation of spectrum sensing using energy detection method in, cggmtlve radio.
e  Demonstration of OFDM / MIMO /Cognitive radio. 23 >\
A

Term Work, Practical and Oral:

ol
SN

At least 8 experiments covering the entire syllabus must be glve “%atch Wise”. The experiments can be
conducted with the help of simulation tool (preferably Open, source) and breadboard and components.
Teacher should refer the suggested list of experiments ancf ean design additional experiments to acquire
practical design skills. The experiments should be stuﬁsLeht centric and attempt should be made to make
experiments more meaningful, interesting and innovative.
R

Term work assessment must be based on the oxe‘r%ﬂ performance of the student with every experiment and
assignments graded from time to time. The¢ades will be converted to marks as per “Credit and Grading
System” manual and should be added and averaged. Based on the above scheme grading and term work
assessment should be done. e\ D

)

The practical and oral examinatiofn Will be based on entire syllabus. Students are encouraged to share their
experiments codes on onlms\reposnory Practical exam slip should cover all the 8 experiments for
examination. << - -

l;:/<

\l

<
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical [Tutorial | Theory | TW/Pracs| Tutorial | Total
Ecp701 |Major =" 06 =" - 3 - 3
Project-1
Examination Scheme
: . Theory Marks
Subject S;:i'ﬁgt Internal assessment End Term |Practical
Code Test 1| Test2 Avg. Of Test| Sem. Work & Oral | Oralf Total
1 and Test 2| Exam 25
ECP701 |, . - | - - ~ |28 | 25 | - | 50
Major e
Project-1 33 >\ ’
: .’\Xo

Objective: The Project work enables the students to develop\ihe required skills and knowledge
gained during the programme by applying them for the anal,ysm of a specific problem or issue, via
a substantial piece of work which is carried out over an exfended period. It also enables the students
to demonstrate the proficiency in the design of a~reSearch project, application of appropriate
research methods, collection and analysis of datamand presentation of results.
Y,
Guidelines: N
1. Project Topic: N

S 3

e To proceed with the project4vork it is very important to select a right topic. Project can
be undertaken on any{domain of electronics and telecommunication programme.
Research and devel@‘pment projects on problems of practical and theoretical interest
should be encoura’qu

e Project work mu} be carried out by the group of at least two students and maximum
four and m&@ be original.

o Studen%hgn certalnly take ideas from anywhere, but be sure that they should evolve
them in the unique way to suit their project requirements.

e The project work can be undertaken in a research institute or organization/company/any
business establishment.

e Student must consult internal guide along with external guide (if any) in selection of
topic.

e Head of department and senior staff in the department will take decision regarding
selection of projects.

e Student has to submit weekly progress report to the internal guide and whereas internal
guide has to keep track on the progress of the project and also has to maintain attendance
report. This progress report can be used for awarding the term work marks.
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In case of industry projects, visit by internal guide will be preferred.

2. Project Report Format:

At the end of semester a project report should preferably contain at least following details:-

Abstract
Introduction
Literature Survey
a) Survey Existing system
b) Limitation of the Existing system or research gap
c) Problem Statement and Objective
d) Scope ; \

Proposed System N
a) Analysis/Framework/ Algorithm A -
b) Details of Hardware & Software « \?
c¢) Design details &’

d) Methodology (your approach to solve the xprgblém)
X\

. AN
Implementation Plan for next semester %

e Conclusion NV
e References Vo 4
INY
0"& z
3. Term Work: )

Distribution of marks for terrn:w@rlg shall be as follows:

a) Weekly Attendance(On Project Day
b) Contribution infie Project work

c) Project RepQI:thi)iral Bound)

d) Term E&d Presentation (Internal)

V4
The final cei({iﬁcation and acceptance of TW ensures the satisfactory performance on the
above aspects.

4. Oral & Practical :

Oral &Practical examination of Project-I should be conducted by Internal and External
examiners approved by University of Mumbai. Students have to give presentation and

demonstration on the Project- I.
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