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Preamble

To meet the challenge of ensuring excellence in engineering education, the issue of quality needs to
be addressed, debated and taken forward in a systematic manner. Accreditation is the principal means
of quality assurance in higher education. The major emphasis of accreditation process is to measure
the outcomes of the program that is being accredited. In line with this Faculty of Science and
Technology (in particular Engineering)of University of Mumbai has taken a lead in incorporati
philosophy of outcome based education in the process of curriculum development. :

Faculty resolved that course objectives and course outcomes are to be clearly defined for{e%,h course,
so that all faculty members in affiliated institutes understand the depth and approa course to be
taught, which will enhance learner’s learning process. Choice based Credit and‘grading system
enables a much-required shift in focus from teacher-centric to learner-cenffie.€ducation since the
workload estimated is based on the investment of time in learning and not Ne hing. It also focuses
on continuous evaluation which will enhance the quality of education. @;gdit assignment for courses
is based on 15 weeks teaching learning process, however content o’f\;o’urses is to be taught in 13
weeks and remaining 2 weeks to be utilized for revision, guest Pe@res, coverage of content beyond

syllabus etc. \\/(}
There was a concern that the earlier revised curricul focused on providing information and

knowledge across various domains of the said pregramywhich led to heavily loading of students in
terms of direct contact hours. In this regard f@»y of science and technology resolved that to
minimize the burden of contact hours, total 6&& of entire program will be of 171, wherein focus
is not only on providing knowledge butsals building skills, attitude and self learning. Therefore
in the present curriculum skill based Ié&%yxtories and mini projects are made mandatory across all
disciplines of engineering in sec d third year of programs, which will definitely facilitate self
learning of students. The overﬁ? ts and approach of curriculum proposed in the present revision

is in line with AICTE modg{Qr ulum.

The present curriculumqhy' 'be implemented for Second Year of Engineering from the academic year
2020-21. Subsequ@t is will be carried forward for Third Year and Final Year Engineering in the
academic yea@Zl- 2, 2022-23, respectively.

O

{LQ
<3;.r‘.” . K. Ukarande Dr Anuradha Muzumdar

ssociate Dean Dean
Faculty of Science and Technology Faculty of Science and Technology
University of Mumbai University of Mumbai
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Incorporation and Implementation of Online Contents
from NPTEL/ Swayam Platform

The curriculum revision is mainly focused on knowledge component, skill based activitiesfand
project based activities. Self learning opportunities are provided to learners. In the r@(
process this time in particular Revised syllabus of ‘C ¢ scheme wherever possibl nal
resource links of platforms such as NPTEL, Swayam are appropriately provided. In an earlier
revision of curriculum in the year 2012 and 2016 in Revised scheme ‘A' an @}’espectively,
efforts were made to use online contents more appropriately as additional Iegtr)ﬂg materials to

: /
enhance learning of students. {

4

In the current revision based on the recommendation of AICTE model curriculum overall credits
are reduced to 171, to provide opportunity of self learning to learher<Learners are now getting

sufficient time for self learning either through online courses O@ itional projects for enhancing
their knowledge and skill sets. \\Q

The Principals/ HoD’s/ Faculties of all the insti % required to motivate and encourage
learners to use additional online resources a n platforms such as NPTEL/ Swayam.
Learners can be advised to take up online c Q))n successful completion they are required to
submit certification for the same. This will definitely help learners to facilitate their enhanced
learning based on their interest. Q/

&
%Q?

Dr. S. K. Ukaram@\ Dr Anuradha Muzumdar

Associate Deg) Dean

Faculty o{/§ ence and Technology Faculty of Science and Technology
Univer Mumbai University of Mumbai

ol
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Preface By BoS

Technological developments in the field of electronics and telecommunication engineering have
revolutionized the way people see the world today. Hence, there is a need for continuously
enriching the quality of education by a regular revision in the curriculum, which will help our
students achieve better employability, start-ups, and other avenues of higher studies. The current
revision in the Bachelor of Engineering program (REV- 2019 ‘C’ Scheme) aims at providing a
strong foundation with required analytical concepts in the field of electronics {and
telecommunication engineering. (\\3
Some of the salient features of this revised curriculum are as below and they fall in I} ith the
features in AICTE Model Curriculum. Q}

1. The curriculum is designed in such a way that it encourages innov t@D{nd research as the
total number of credits has been reduced from around 200 credits ir%n earlier curriculum to
171 credits in the current revision.

2. In the second and third-year curriculum, skill-based Iq{%@ries and mini-projects are
introduced. O\

3. It will result in the students developing a problem-so \bé,'épproach and will be able to meet
the challenges of the future.

4. The University of Mumbai and BoS — Electranics«ehd Telecommunication Engineering will
ensure the revision of the curriculum onr @r}yasis in the future as well and this update will
certainly help students to achieve bettek employability; start-ups and other avenues for higher

studies. Q/

The BoS would like to thank all @bject experts, industry representatives, alumni, and various
other stakeholders for their“singere efforts and valuable time in the preparation of course
contents, reviewing the f{q’gents, giving valuable suggestions, and critically analyzing the

contents.
4

Board of Studies lectronics and Telecommunication Engineering

Dr. Far g\‘.)Chairman

Dr. V. N\P ar: Member
indra Duche: Member
ilind Shah: Member

Dr. R. K. Kulkarni: Member
Dr. Baban U. Rindhe: Member
Dr. Mrs. Nair: Member

Dr. Nalbarwar: Member

Dr. Sudhakar Mande: Member
Dr. S. D. Deshmukh: Member
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Program Structure for Final Year
Electronics & Telecommunication 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. TGty M Total
ECC701 Microwave Engineering 3 -- - 3 - (A\V] 3
ECC702 Mobile Communication 3 - - 3 - YW 3
System " !
ECCDLO701X | Department Optional 3 - - 3 ((}' - 3
Course-3 (\
ECCDLO702X | Department Optional 3 - - 3 o P - 3
Course-4 &
ILO701X Institute Level Optional 3 - - N - - 3
Course-1 P
ECL701 Microwave Engineering - 2 -- s::':}-- 1 -- 1
Laboratory WA,
ECL702 Mobile Communication - 2 3| - 1 - 1
System Laboratory o\ {Z)
ECP701 Major Project-| - 6" LS - - 3 - 3
Total 15 A0 - 15 5 - 20
N’
# indicates work load of Learner (Not Faculty),@aj r Project
Project Guide Load =% hour per week per plio{&
Course Course Name Examination Scheme
Code v F Theory
InternalAssessment End Exam | Term | Practical
Test2 | Avg. Sem. Duration | Work | & Oral Total
7S .
q Exam (in Hrs)
ECC701 | Microwave Engineering& Voo 20 20 80 3 . . 100
ECC702 | Mobile Communicatiofiy, ™ 3
Syeten e D | 2 20 | 20 80 - - 100
ECCDLO | Department L ptional 3
701X Course-3 . 20 20 20 80 -- -- 100
ECCDLO | Department Lavel Optional 3
209X Coursesd 20 20 20 80 - - 100
ILO701X néu&u?evel Optional 20 20 20 - 3 __ __ 100
ECL701 rowave Engineering --
“{“ﬂ Taboratory - - - - 25 25 50
ECI(Z?;_, " Mobile Communication -
System Laboratory B B B B 25 25 50
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 (‘1(/1/
ECCDLO 7014 Big Data Analytics (19
4

ECCDLO 7015 Software Defined Radio Q)

/
Department Level Optional Course-4 @

Course Code Course Name \(5:)

N\
ECCDLO 7021 Robotics Y

ECCDLO 7022 5G Technology ’X\\{’/

.
ECCDLO 7023 Internet Comr@:ﬁaﬁ‘bn Engineering
2%

ECCDLO 7024 Adv%@ital Signal Processing

ECCDLO 7025 uantun¥ Computing
r

<’
@1)%% Level Optional Course-1
Course (&E{“ Course Name

ILO L™ | Product Lifecycle Management
Puos ycle Manag
) %012 Reliability Engineering

b MO 7013 Management Information System
(.} ILO 7014 Design of Experiments

?\C’) ILO 7015 Operation Research

ILO 7016 Cyber Security and Laws

2(1/ ILO 7017 Disaster Management and Mitigation Measures

ILO 7018 Energy Audit and Management

ILO 7019 Development Engineering
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Program Structure for Final Year
Electronics & Telecommunication Engineering

Semester VII & VIII
UNIVERSITY OF MUMBAI
(With Effect from 2022-2023)

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

ECC801 Optical Communication and 3 - - 3 - (;\j-v 3
Networks &

ECCDLO801X | Department Level Optional 3 -- -- 3 i - 3
Course-5 C/’\

ECCDLO802X | Department Level Optional 3 - - 3 :}V - 3
Course-6 o~ b

ILO801X Institute Level Optional 3 - - 3 t} - - 3
Course-2 \

ECL801 Optical Communication and -- 2 “ O 1 -- 1
Networks Laboratory

ECP801 Major Project-II -- 12¢ ., -- 6 -- 6

Total 12 14 \} 12 7 - 19

# indicates work load of Learner (Not Faculty), for I\Qjéug\ject

Project Guide Load = 01 hour per week per prole

Course Code Course Name /\ Examination Scheme
.\ % Theory
Interhal Assessment End Exam | Term | Practical
TesT\< /'Féstz Avg. Sem. Duration | Work | & Oral Total
/) Exam | (in Hrs)
ECC801 Optical Communication !
and Networks Q:)S( 20 20 80 3 - - 100
ECCDLO801 | Department Level Optienal |*
X P ‘S’{{. 20 20 | 20 80 3 - - 100
ECCDLO802 | Department Leve t\b@onal
X Course 6 7 20 20 | 20 80 3 - - 100
1LO801X Institute LevelOptional 20 20 20 80 3 . . 100
Coursef?”
ECL801 Optical'€ammunication __ __ __ B __ o o 50
tworks Laboratory
ECP801 MajorProject-1l _ _ - - - 50 100 150
N\ Tol - ~ | 80 | 320 - 75 | 125 600

Q‘}/
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Department Level Optional Course-5

Course Code Course Name
ECCDLO 8011 System On Chip Design
ECCDLO 8012 Natural Language Processing (1/
ECCDLO 8013 Wireless Networks (1/

ECCDLO 8014 Web Design (1/
4
ECCDLO 8015 RF Design Q(()

Department Level Optional Course-6 \

Course Code Course Name (o
RV
ECCDLO 8021 Autonomous Vehicle \Q“’
ECCDLO 8022 Satellite and Nano Sat §6mmun|cat|on

ECCDLO 8023 Network Manag&s@ in‘Telecommunication

ECCDLO 8024 MICFOS}{ nna

ECCDLO 8025 ted Reality and Virtual Reality

/

Qg%(e Level Optional Course-1

Course Codgi\“ A Course Name
ILO f%fb‘ Project Management
IIQ@BT/? Finance Management
(’II;OYOlS Entrepreneurship Development and Management
N L0 8014 Human Resource Management
?\ ./ 1LO 8015 Professional Ethics and CSR
Q ILO 8016 Research Methodology
(.1/ ILO 8017 IPR and Patenting
Q‘ ILO 8018 Digital Business Management
ILO 8019 Environmental Management
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECc7o1 | Microwave 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 -- - { 1/100
L §
@

N’

Course Objectives:

The course should enable the students to:

1. Perceive the concepts of waveguides and analyze the &;‘1;:1 components in
different types of Waveguides. \\;

2. Categorize different types of microwave co
applications.

3. Imbibe knowledge to use microwave osci

communication and Compare their chata

4, Demonstrate the ability to measure di
microwave bench setup.

Course Outcomes:

1. Describe the types of wadveglides, rectangular waveguides and field
equations

2. Understand the coup%/'\echanisms in waveguides and analyze the
waveguide multipoft junctions

3. .Explore the mi linear tubes and analyze with microwave cross field
tubes

4, Understan

devices

%

Course Pre-requisite: Knowledge of Electromagnetic Engineering

ampliﬁers in microwave
cs. IV.
nt microwave parameters using

© '
N
&

pents based on their

@{Qg microwave solid state devices and avalanche transit time

the microwave bench set up and conducting measurements of
arameters

5. Deil tr
$
N\
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Module
No.

Unit
No.

Topics

Hrs.

1.0

TRANSMISSION LINES

06

1.1

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

1.2

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

2.0

WAVEGUIDES

2.1

Introduction, microwave spectrum and bands, applications of
microwaves, {

Types of waveguides, rectangular waveguides, field equati

rectangular waveguide, field components of TM and TE w for
rectangular waveguide, modes of TM and TE waves i ¢tangular
waveguide, impossibility of TEM waves, cut off frequency&f tangular

waveguide;
”

Wave impedance in rectangular waveguide: Wavexiw sedance for a TM
and TE wave in rectangular waveguide, Domln ode and degenerate
modes, mode characteristics of pha e\ 01ty, group velocity,
wavelength and impedance relations; Illus%ﬁﬁ ve problems;

2.2

Cavity resonators: Types of cav'{%ﬁ’sgﬁ)nators, Rectangular cavity
resonator: Dominant modes and nant frequencies, illustrative

problems.

3.0

WAVEGUIDE COMPOW‘!‘S’

06

3.1

waveguide disconti s, waveguide irises, tuning screws and posts,
matched loads;/Waveguide attenuators; Waveguide phase shifters;
waveguide

Coupling mechanism e loop, coupling to a cavity resonator,
4&‘3

3.2

multiport ju XE plane Tee, H plane Tee, Magic Tee, applications of

Magic eg%n rid ring; Ferrites: Faraday rotation principle, gyrator,
isolatog, Circtlator

4.0

Q@VAVE TUBES

10

G

ictowave linear beam tubes (O type): Limitations of conventional tubes

at microwave frequencies; Klystron: Velocity modulation process,
}bunchlng 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.

4.2

Helix Traveling Wave tube: Slow wave structures, amplification process,
conventional current; Microwave cross field tubes (M type): Introduction,
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

4.1

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

University of Mumbai-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering
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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. (‘1/(1/

Reference books (1/ :

1. R.E. Collin —Foundations for Microwave Engineeringl IEEE Press, John Wiley Q)

(’}XI

Internal Assessment (20-Marks):

Internal Assessment (IA) consists of two class tests of 20 marks eac {K}l is to be conducted on
approximately 40% of the syllabus and IA-2 will be based on = ing contents (approximately
40% syllabus but excluding contents covered in [A-I). Duraigog. 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 curficylum.

1. Question paper will comprise of to uestions, each carrying 20 marks.

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

3. Remaining questions w111 in nature and randomly selected from all the modules.

4.Total 04 questions neeq, mpted
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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 | a ({@al
Testl | Test2 Avg. Exam. (Hrs.) ‘}l) i
ECC702 | Mobile
Communication 20 20 20 80 03 - 0 -- 100
System 4 y
N\
Course Pre-requisite: (by
ECCA405 - Principles of Communication Engineering \
ECC501 - Digital Communication
ECC602 - Computer Communication and Networks \(?3
\Y,
Course Objectives: \0
1. To understand the cellular fundamentals and different ty.p{k?} radio propagation models.
2. To study evolution of 2G and 3G mobile technologi
3. To illustrate the working principle of LTE.
4. To learn the concepts of emerging technolo for 4 G standards and beyond.
Course Outcomes: +
After successful completion of th %/ tudent will be able to:
1. Explain the cellular fundamen@d estimate the coverage and capacity of cellular systems.
2. Classify different types of ion models and analyse the link budget.
3. Compare and contrast %c RS, HSCSD, EDGE and IS-95 Technologies.
4. Apply the concepts of C%\ hnologies for UMTS and CDMA 2000.
5. Describe the featur working principle of 3GPP LTE.
6. Discuss the e %technologies for upcoming mobile communication systems.
Q}\%
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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 probleﬁfs}
2.0 Mobile Radio Propagation {.{ 08
Large scale fading: Free space propagation model, ground reflection (two+f Hmodel,
2.1 | practical Link budget design using path loss models. ~ o 03
Self-learning: Basic propagation mechanisms, reflection, diffraction anthscattering.
29 Small scale fading: Small-scale multipath propagation, parameter@gbile 0
: multipath channels, types of small-scale fading, Rayleigh and/Ricgafi distributions.
Features of all conventional multiple access techniques: Fre uengy Division
23 Multiple Access (FDMA), Time Division Multiple Access (ITBMA), Space 03
: Spectrum Multiple Access (SSMA), Space Division Mliiple Access (SDMA),
Orthogonal Frequency Division Multiple Access (OEDMA), OFDM-PAPR
N4
3.0 2G Technologies 08
GSM: GSM Network Architecture, air @e specifications, GSM signaling
31 protocol architecture, GSM channels, G ervices and features, GSM multifare 04
) structure, GSM speech coding, GSM rocedures, Authentication and security in
GSM, and handoff procedures in &GSM.
3.2 | GSM evolution: GPRS, HSC)@"and)EDGE architecture, radio specifications 02
33 IS-95: CDMA air interf: C})MA channels, power control in CDMA system, 00
: handoff, and RAKE re{e}ve
4.0 3G Technologies(/ v 05
UMTS: Obj ee(?@’ %ndardization and releases, network architecture, air interface
4.1 | specifications, chdnnels, security procedure, W-CDMA air interface, attributes of W- | 03
CDMA s , W-CDMA channels.
Cdma20@0 cellular technologies: Forward and Reverse Channels, Handoff and
4.2 02
P{(;E} ontrol.
"4
5.0 PP LTE 06
{;,} Introduction, system overview: Frequency bands and spectrum flexibility, network 00
A’\ structure, protocol structure.
( \:} 5.2 Physical layer: Frames, slots, and symbols, modulation, coding, multiple-antenna 02
: techniques
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
6.2 Cognitive radio: Architecture, spectrum sensing. 00
) Software Defined Radio (SDR): Components and Applications.
University of Mumbai-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering 14 of 131



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. (1/
3. Andreas F. Molisch “wireless communications” WILEY INDIA PVT LTD, Sec@
edition.

Reference Books:
1. Upena Dalal “Wireless and Mobile Communications|”, Oxford univ @ ress
2. Vijay K.Garg “Wireless Communications and Networking” ,Mor fmann series

in Networking-Elsevier. \

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

4. W.C.Y. Lee, Mobile Communication, Wiley E::c;g

5. David Tse, Pramod Viswanath “Fundamentals of Wirele\sw mmunication
published by Cambridge University Press \Q

E - Resources: \\Q

NPTEL courses: Q};

1. http:/nptel.ac.in/courses/117104099/ - ( d 3G and 4G Wireless Mobile

communications)
2. https://nptel.ac.in/courses/117/ 1(,)1 1 2062/ - (Wireless Communications)
3. Virtual lab: http://vlab.co.in

V.
Internal Assessment (20-Mark§)</3

on approximately 40% o syllabus completed 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. % ge of the two tests will be considered as A marks.

End Semester nation (80-Marks):

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

Weightage to ®aCh of the modules in end-semester examination will be proportional to number
of resp@ lecture hours mentioned in the curriculum.
tion paper will comprise of total 06 questions, each carrying 20 marks.
s }\Questlon No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-
\3 questions will be asked.
(.L’ 3. Remaining questions will be mixed in nature and randomly selected from all the modules.
Q“‘ 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.

University of Mumbai-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering 15 of 131


http://nptel.ac.in/courses/117104099/
https://nptel.ac.in/courses/117/102/117102062/
http://vlab.co.in/

Course Code Course Name Teaching Scheme

(Contact Hrs.)

Credits Assigned

Theory | Practical | Tutorial | Theory | Practical Tutorial

Total

ECCDLO
7011

Efficient
Architectures for
DSP Algorithms

03 03

A,

03

Examination Scheme

D
“'\"0’
<

Practical
And
Oral

Theory Marks

Course Code Course Name

A\
E
ram | S
(in Heg)-p
&
S

End
Sem.
Exam

Internal assessment

Avg. Of
Test 1 and
Test 2

Test1l | Test?2

Total

Efficient
Architectures for
DSP Algorithms

ECCDLO
7011

20 20 20 03 --

SN

100

»
Course Prerequisite:
ECC303 Digital System Design

ECC404 Signals & Systems Q/
ECC502 Discrete Time Signal Proce%

ECC503 Digital VLSI Design
ECM®601 Mini Project 2B- FPG

4 7

N\

1. To describe the @l’i’r}cteristics of computationally intensive algorithms
2. To identify the bottlenecks of intensive computations.
3. Tolearn ya\ techniques to map DSP algorithms on hardware to improve performance.

d Project

Course Obijectives:

Course O
After s@ss ul 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.
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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 Ievel(«i
transformation, critical path ¢ V)
2 Efficient Algorithm to Architecture Mapping (\f\) v 07
i
2.1 Design of N-bit incrementer, decrementer, complimenter , {}',\/ v
NS
2.2 Techniques to enhance circuit performance, pipelining and parallel \ essing, circuit
design for N bit natural numbers, optimized circuit design for differéntflnctions
N 7
—_
3 Efficient Adder Architecture o N\ 07
"’
3.1 | Introduction to Adder design, Variable Block Adder circuit@i’g”n, Delay optimized Carry
Look Ahead Adder
£
3.2 | Carry Select Sum Adder, Conditional Sum Adder\L\Q‘sg s Adder
3.3 | Prefix and Parallel prefix adders, Running A@@‘g&ircuit
4 Efficient Multiplier Design A (.J 07
4.1 | Array Multiplier ,Signed and Qr%ign\éd Multiplier ,Booths Multiplier , Bough-Wooley
Multiplier
‘VI
4.2 | Architecture of Squaring(Ci Syit, Reconfigurable Constant Multiplier Design
RV
5 DSP Architecture 06
:x\
51 Floating poig&‘epresentation IEE754, floating point operations-2’s compliment
represer}aljt\s@ adder, subtractor, multiplier
5.2 CO}ch\ofchitecwre, FFT Architecture, FIR filter
6 Cli\ﬁMt Design of Machine Learning Hardware 06
6 ?\\Avftificial Intelligence and Machine Learning, Software and Co-design Optimizations,
8 Pruning, Systolic array convolution
i7
Q»ﬁ.’z 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 Da@%&ms
with Advanced Analyticsl, Wiley

2. Chuck Lam, —Hadoop in Actionl, Dreamtech Press /
E-Resources: /QQ‘)
1. https://nptel.ac.in/courses/108105118 ,\(b

2. https://nptel.ac.in/courses/108106149 \(:O

3. https://nptel.ac.in/courses/108105157 (;9\'

\\{/

e

Internal Assessment (20-Marks): ~

Internal Assessment (IA) consists of two class !s?\of 20 marks each. IA-1 is to be conducted on
approximately 40% of the syllabus and IA- ‘V%Lbe based on remaining contents (approximately
40% syllabus but excluding contents co@i IA-I). Duration of each test shall be one hour.
Average of the two tests will be considered asAA marks.

End Semester Examination (80 :

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

\}
1. Question paper Wi@prise 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. Remainin stions will be mixed in nature and randomly selected from all the modules.
4.Total.04 questions need to be attempted.

Q¥
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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 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,
Testl | Test2 | Avg. | Exam. (Hrs.) N\
Deep {“L\;) i
ECCDLO .
2012 Learning 20 20 20 80 03 --{‘_ LV - 100

O

o X4

,»\J
C:)

Course Pre-requisite:

1. ECC 604-Artificial Neural Networks and Fuzzy logic \0
N4

Course Objectives:
At the end of the course, the students will be exp@?&)

Learn how to use TensorFlow for bui}@ d testing Deep Learning models

Compare various CNN architecture

Know the importance of Regularisationi and Optimization techniques in Deep Learning networks

Learn Deep Learning models forwerking with sequential data

Understand motivation and’ functioning of the most common types of Autoencoders and apply such

mechanisms to various% problems.

N

After successful@letion of the course student will be able to:

arONE

Course Outcomes:

1. Underst@e fundamentals of Deep Learning
2. Und%an the concepts of TensorFlow, its main functions, operations and the execution pipeline
3 I deep learning models using Regularization and Optimization techniques
‘Tmrr%are the Convolution Neural Network architectures and use them as per the application
S\Lf sign and implement Sequence Neural Network systems and solve real-world problems
QQ llustrate the working of Autoencoders and use them for real-life applications
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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 A( 06

71 Introduction to TensorFlow using Python: Computational Gra%@y

Highlights, Creating a Graph

Regression example, Gradient Descent, TensorBoard, Modulasify, Sharing
2.2 i
Variables, Keras Q}
)3 Preprocessing and Data Augmentation of Imagesféﬁsf Datasets using
’ TensorFlow
3.0 Regularization and Optimization Techniques \Cg 06

3.1 | Regularization: Need of Regularizat{%\riZ Regularization, L1
Regularization, Early Stopping and Dropoqt\

Parameter Initialization Approach, ive Approaches - AdaGrad, RMSProp

3.2 | Optimization: Challenges in NN Opti won Gradient Descent Approaches,
and Adam %

3.2 | Introduction to Batch Norm 21@

4.0 Evolution of CNN in De p}earnlng 08

41 Review of CNN AChiteéture, Introduction of various CNN Architectures:

LeNet, AlexNet, VGGMGoogleNet, ResNet and UNet
4.2 | Comparison Architectures, Evaluation Parameters

43 Applicat'@{a{“oPCNN in Image Classification and Object Detection

5.0 Sequ odeling 08
W . N

wgnt and Recursive Nets: Recurrent Neural Networks, Bidirectional
”% , Encoder Decoder Architectures

“ntroduction to Long Short-Term Memory (LSTM) and Temporal
\6:6 Dependencies

4

5.3 | Gated Recurrent Units (GRUSs)

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

O
oV

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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Applications of Autoencoders and Variational Autoencoders-Dimensionality

6.5 Reduction , Image De-noising and Compression

Total 39

Self-learning Topics***:
Deep learning applications in Object Localization, Video Classification, Content based Image
Retrieval, Recommender System, End-to-End Speech Recognition and Machine Translation

*#% No questions to be asked in exams.
Text Books: (1/

1. Charu C. Aggarwal, Neural Networks and Deep Learning, Springer In(e@)nal

Publishing, 2018. /
2. lan Goodfellow, Yoshua Bengio and Aaron Courville, Deep Lea@)ﬂIT Press,

2016. p.
ND

1. Christopher M. Bishop, Pattern Recognition and M@ne Learning, Springer-
Verlag, 2006.

2. Duda, Richard, Peter Hart, and David Stork, Pﬁ@n Classification, 2™ edition,
Wiley-Interscience, 2000. (b

3. Michael Nielsen, Neural Networks and%% Learning, Determination Press,
2015.

4. Reza Zadeh, Bharath RamsundagwTensérFlow for Deep Learning, 1% edition,
O'Reilly Media Inc, 2018.

5. Zaccone, Giancarlo, Deef*“ rming with TensorFlow, 2" edition, Packt

Reference books

Publishing, 2018.
NPTEL / Swayam Courses: Q/

1. NPTEL course (@ep learning by Prof. Sudarshan Iyengar, IIT Ropar.
https://nptel%ig/courses/ 106/106/106106184/
2. NPTELc on Deep learning by Prof. Prabir Kumar Biswas, IIT Kharagpur.
https}/m’gg -ac.in/courses/106/105/106105215/
3. NPMourse on Practical Machine Learning with TensorFlow by Prof.
alaraman Ravindran, IIT Chennai.
CZ)h ://mptel.ac.in/courses/106/106/106106213/

@me Resources:

(1/ 1. https://www.tensorflow.org/tutorials/images/data_augmentation
Q" 2. https://towardsai.net/p/machine-learning/improving-artificial-neural-network-

with-regularization-and-optimization

3. https://towardsdatascience.com/regularization-techniques-for-neural-networks-
e55129512866

4. https://www.kaggle.com/sid321axn/regularization-techniques-in-deep-learning

5. https://medium.com/@minions.k/optimization-techniques-popularly-used-in-
deep-learning-3¢219ec8elcc

6. 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): q/

Weightage to each of the modules in end-semester examination will be pro al to

number of respective lecture hours mentioned in the curriculum.

/
1. Question paper will comprise of total 06 questions, each carrying 2@(&
2. Question No: 01 will be compulsory and based on entire syllabus wiherein 4 to 5 sub-

. . V4
questions will be asked.
3. Remaining questions will be mixed in nature and randomly sel?e\b(e from all the modules.
4. Total 04 questions need to be attempted. L
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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 %
Testl Test2 | Avg. Exam. (Hrs.) 1&{} i
ECCDLOC | Cloud 5
7013 Computing 20 20 20 80 03 -- {1/ -- 100
and Security ot
°
Course Pre-requisite: ’\{%5
Computer Communication Network
Digital Encryption System \(?3
\;
Course Objectives: {i@
1. Understand the fundamentals of cloud computing . $
2. Appreciate the importance of virtualization in clouﬁ,.;?np ting
3. Understand various cloud computing services aad platforms
4. Understand application design concepts in OG_)
5. Understand the security aspects of CIMU ing
6. Understand the advances in cloud co i
Course Outcome: |

After successful completion of the ¢

1. Explain the fundamentals o u

2. Interpret the significancq alization in the context of cloud computing
r

4. Explain application
5. Interpret security,a

e student will be able to :-
computing.

aspects of cloud computing
s to cloud computing.

:@'
3. Describe cloud comgté%g% vices working on AWS, Azure and Google cloud platforms
b5

in cloud computing in terms of multimedia cloud, fog, edge computing and real

O
N

QO
oV
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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 Provi r‘?
— Virtualization at OS level — Middleware support for Virtualization— Virtuali 9%
structure/tools and mechanisms: Hypervisor and Xen Architecture,. Bi
Translation with full Virtualization, Para Virtualization with Compiler § ort -
Virtualization of CPU, Memory and 1/0O Devices, Hardware support foW;igtﬂa zation
in intel x86 processor — CPU Virtualization — MemoryVirtua@oﬁ and 1/0
Virtualization — Virtualization in Multicore processors -~
3.0 Cloud Computing Services ,\(b 10
3.1 | Compute Services - Amazon Elastic Compute Cloud, Google Compute Engine,
Windows Azure Virtual Machines Cn
Storage Services - Amazon Simple Storage Service, G@é”CIoud Storage, Windows
Azure Storage
Database Services - Amazon Relational Data, Sfote)” Amazon DynamoDB, Google
Cloud SQL, Google Cloud Datastore, Win Azure SQL Database, Windows
Azure Table Service
Application Services - Application R%e & Frameworks, Queuing Services,
Email Services, Notification Serviges, Media Services
3.2 | Content Delivery Services - A&MloudFront, Windows Azure Content Delivery
Network
Analytics Services - Amazon™Elastic MapReduce, Google MapReduce Service,
Google BigQuery, Windewis Azure HDInsight
Deployment & gement Services - Amazon Elastic Beanstalk, Amazon
CloudFormation
Identity & Acc@anagement Services - Amazon Identity & Access Management,
Windows A%’A tive Directory
Open Souyeg Rrivate Cloud Software - CloudStack, Eucalyptus, OpenStack
4.0 Clo‘l}q‘@&ﬁ:aﬁon Design 06
4.1 Deﬁgg Considerations for Cloud Applications - Scalability, Reliability &
vgil ility, Security, Maintenance & Upgradation, Performance
4%/ ud Application Design Methodologies - Service Oriented Architecture, Cloud
;\} Component Model, laaS, PaaS and Saas services for cloud applications, Model View
A 2\‘ Controller, RESTful Web Services,
p &:} Data Storage Approaches - Relational (SQL) Approach, Non-Relational (No-SQL)
i ) Approach
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

Py

Text books : (1/ y

Lo

4.
5.

P

Cloud Computing - A Hands-on Approach - Arshdeep Bahga and Vijay K. i
Mastering Cloud Computing: Foundations and Applications Programming Paperpack —
by Rajkumar Buyya , Christian Vecchiola , S.Thamarai Selvi , Publishe@ rgan
Kaufmann
Amazon Web Services For Dummies (For Dummies Series) Paperba
by Bernard Golden, Publisher: John Wiley & Sons
“The Cloud Computing Book: The Future of Computing Expla?i}ed
Cloud Computing for Dummies, Judith Hurwitz Daniel Ki@

N\

\Y;

”, Douglas E. Comer

Reference books

1.

2.

o1

MOOC

3.

N

P i N

nnath Kallakurchi, Donald J.
ions , Publisher : Dreamtech Press
hitecture - Erl second hand book online

Cloud Computing Black Book : Kailash Jayas
Houde, Dr. Deven Shah by Kogent Learning
Cloud Computing Concepts Technology
from UsedBooksFactory

Practical Cloud Security by Chris D@tsoR, Publisher(s): O'Reilly Media, Inc. ISBN:
9781492037514

AWS Whitepapers & Guides_Hittps:¥aws.amazon.com/whitepapers/

Azure whitepapers https://azyreimicrosoft.com/en-in/resources/whitepapers/

Google Cloud White[@@m;://cIoud.qooqle.com/whitepapers

NPTEL Swa &se on Cloud computing By Prof. Soumya Kanti Ghosh
https://npte‘ xi&?&ourses/106/105/106105167/
Cloud ing and Distributed Systems By Prof. Rajiv Misra
httpsé‘r%&ﬁecourses.nptel.ac.in/nocZZ csl18/preview

00 Ie\floud Computing Foundation Course
m//nptel.ac.in/courses/106/105/106105223

ernal 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 B B 03 B B 03
Course Course Examination Scheme 7
Code Name Theory Marks Exam Term Practical ¢ 1/T0tal
Internal Assessment End Sem. Duration | Work | and Qral |
Testl | Test2 | Avg. Exam. (Hrs.) j,&(&
Big Data B Pud
ECCDLO | nalytics 20 | 20 | 20 80 03 - Y 100
7014 i(}
~ N
. ' f}
Course Prerequisite: ,\

Basic knowledge of Database Management System

Course Objectives: \(;O
1.  To Provide an Overview of an exciting growing field of Big Dat alytics.
2. Tointroduce the tools required to manage and analyze big :f"he Hadoop, NoSqgl, Map Reduce.
3. Toteach the fundamental techniques in achieving big data i%j ics with scalability and streaming capability

Course Outcome:

After successful completion of the course student will be able to
1. Understand the key issues in big data managerpﬁ its associated applications in intelligent business and
scientific computing.
2. Acquire fundamental enabling techniques H'%atable algorithms like Hadoop, MapReduce and NoSQL in big
data analytics. ?{
3. Interpret business models and scientific
4. Achieve adequate perspectives of bi
media applications etc
5. Develop applications for Big;@g analysis using Hadoop and NoSQL etc.

computing paradigms, and apply software tools for big data analytics.
analytics in various applications like recommender systems, social

N
a
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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

25
$
1.2 Technologies Available for Big Data, Infrastructure for Big Data, Big Data Challe s,izése

. . »
Study of Big Data Solutions. A\’\
{ 4

2 Hadoop oo 05

7N
2.1 | Introduction to Hadoop. Core Hadoop Components, Hadoop Ecosysteém che HBase,
Hive, HCatalog, Pig, Mahout, Oozie, Zookeeper, Sqoop, Physica{LAr itecture, Hadoop
limitations. A ':}

N
3 NoSQL Ca 06

o
3.1 | Introduction to NoSQL, NoSQL business drivers, NQ?QL}atabase case studies.

3.2 | NoSQL data architecture patterns: Key-value s%f{t@\?gph stores, Column family

(Bigtable) stores, Document stores, Variations 0SQL architectural patterns
. N

N
3.3 | Using NoSQL to manage big data: Whag'rg big data NoSQL solution? Understanding the
types of big data problems; Analyzin@ big data with a shared-nothing architecture; Choosing
distribution models: master-slaveae eer-to-peer; Four ways that NoSQL systems handle

big data problems
Managing MongoDB datapas?%vhﬁ CRUD operations.
V 4

MSoftware Stack: Distributed File Systems, Physical Organization

4.1 | MapReduce and @
of Compute %@\c{es

4 MapReduce {/ V 06

e rge Scale File-System Organization.

4.2 MapRedugtOEh Map Tasks, Grouping by Key, The Reduce Tasks, Combiners, Details of
Mapw gl':"xecution, Coping With Node Failures

4.3 orMs Using MapReduce: MapReduce WordCount Program,
%X—Vector Multiplication by MapReduce , Relational-Algebra Operations by
O\:\\ﬂapReduce, Matrix Operations,
¥Matrix Multiplication by MapReduce.

.

5 \) Techniques in Big Data Analytics 13
L2
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 ¢ /%Ms
Collaborative-Filtering System, Content based system and its Examples.

6.2 Mining Social-Network Graphs: Social Networks as Graphs, Types of §o¥wl—Network.
Clustering of Social Graphs: Applying Standard Clustering Technique@unting triangles

using MapReduce.
Total (b, 39
ota A
N

Textbooks:
1. Radha Shankarmani and M Vijayalakshmi —Big Data Analy‘ucs

2. Alex Holmes —Hadoop in Practicel, Manning Press, Dreamte@bes
3. Dan McCreary and Ann Kelly —Making Sense of NoSQL for managers and the rest of us,

Manning Press.

Reference Books: %
1. Bill Franks, —Taming The Big Data Tidal Wave: F% pportunities in Huge Data Streams with
Advanced Analyticsl, Wiley
2. Chuck Lam, —Hadoop in Actionl, Dream

E-Resources: ‘&-

1. https://www.analvticsvidhva.com/(m/ 14/05/hadoop-simplified

2. https://www.analvticsvidhya.gam/bM2014/05/introduction—mapreduce/

3. https://www.pdfdrive.com/Riosdata-analytics-a-hands-on-approach-e158549112.html
4. https://www.pdfdrive.co -Science-and-big-data-analytics-€58447171.html

A\

Internal Assessment (20;%‘%):

Internal Assessment consists of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40%,o0f the syllabus and IA-2 will be based on remaining contents (approximately
40% syllabus b cluding contents covered in IA-I). Duration of each test shall be one hour.
Average o%two tests will be considered as [A marks.

En %ester Examination (80-Marks):

q ightage to each of the modules in end-semester examination will be proportional to number of
spective 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 - - 03 - - 03
Course Code Course Examination Scheme
Name Theory Marks Exam Term Practical® | , Total
Internal Assessment End Sem. Duration Work | and 4
Testl | Test2 | Avg. Exam. (Hrs.) A(\
Software B Pud
EC%’EOC Defined 20 20 | 20 80 03 - 100
Radio 0

- - ,
Prerequisites: \(b

o Computer Communication and Networks
o Mobile Communication Systems (O
N

Course Objectives: The objective of this course is \0

(CR) technology in next generation networks.

2. Tointroduce the hardware and software requirements and design aspects of CR

3. Tointroduce the architecture, spectrum sensifig, spectrum awareness and allocation in CR
networks. /%

4. To introduce the various standards availabléxin CR technology and GNU platform for
experimentation.

1. To introduce fundamental knowledge of Software De@dio (SDR) and Cognitive Radio

Course Outcomes: After IearninQe/conse the students will be able to demonstrate the ability

To Learn the hardware anware architecture and various design principles of SDR

To understand challe%gf eceiver design and select suitable hardware and software for SDR.

3. To understand the f%' ns, components and challenges of CR technology for better spectrum
exploitation. {\

.

4. Toanalyze v pectrum sensing techniques in CR environment.

5. To undegstand and apply the techniques of dynamic spectrum allocation and scheduling in CR
based ne@ﬁs.

6. To %ﬁrstand various standards of CR Technology and its role in next generation networks and

GNQ tform.
Q

Q¥
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Module Unit _ No. of
No No. Topic Hrs

Software Defined Radio 5

1.1 | 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{ (1/
Distortion in Transmitted Signals ( .1/
SDR Architecture and Components N/ 8
Power amplifier Line-up for linearity & power requirement calcdlations,

) 2.1 Linearization Techniques for nonlinear distortion in SDR, Pre \Ur'tion

Techniques for nonlinear distortion in SDR a4

2.2 Digital Pre distortion Techniques for Linear/Nonlinear Distor@f}

2.3

SDR Software architecture, Software Tunable Analog Raq%):omponents
2.4 Antenna Systems, Reconfigurable Digital Radio\ziss\hn‘élogies, Basic Digital
Radio Components o \

Cognitive Radi %4 6
ognitive Radio A th\\

Cognitive radio features and capabilit'@gj"’}
Cognitive radio architecture

3.1 | Functions of cognitive radio C{)

Dynamic spectrum access, Co ents of cognitive radio Interference

3 temperature ,Spectrum sensi

Spectrum analysis and s um decision

Research challengesin Coghitive Radio:

Issues in spectru ing, Spectrum management issues

32 Spectrum mobiligés}ies , Network layer and transport layer issues, Cross-layer
design for cognitive radio networks, Artificial intelligence approach for
designing Q&/e radio, Location-aware cognitive radio

Spe?n{)ﬁ%sing for Cognitive Radio 6

allendes, Matched Filtering, Waveform-Based Sensing, Cyclostationarity -
4 4.1 asgd Sensing, Energy Detector-Based Sensing, Radio Identification,
(™, Cooperative Sensing, External Sensing, Statistical Approaches and Prediction.
QWJ Sensing Frequency, Hardware Requirements and Approaches,  Multi-
\ dimensional Spectrum Awareness

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

é L, Dynamic spectrum access and management in Cognitive Radio 8
5

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) Q
P\,
6.3 GNU Radio for cognitive radio experimentation {/
(24

Total Q\.} 39

5

1. Huseyin Arslan, “Cognitive Radio, Software Defined Radio, and Ada{‘ﬁ:@v ireless Systems”,

Springer, 2007 \0

2. Ekram Hossain, Dusit Niyato, Zhu Han, “Dynamic Spectrur&\géss and Management in
Cognitive Radio Networks”, Cambridge University Press, 20

Recommended Books:

3. Bruce Fette, “Cognitive radio technology”, Elsevier Zn%%tion, 2009.

4 Alexandar M Wylingskey, Maziar Nikovee, Y Fhomas Hou, “Cognitive Radio Communications and
Networks Principles and Practice”, Elsevier, go_%o_

REFERENCES: Q/

1. Kwang-Cheng Chen, Ramjee P%gxognitive radio networks”, John Wiley & Sons Ltd.,
2009.

2. Francisco Rodrigo Porto %&lcanti, Soren Andersson, “Optimizing Wireless Communication
Systems” Springer, 205i;{\
3. Linda Doyle, ‘és)ent Is of Cognitive Radio”, Cambridge University Press, 2009.

E—Resour@
Q?TEL: 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 num
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 [Io%su “guestions

will be asked.
3. Remaining questions will be mixed in nature and randomly selected from all?t}e modules.

4. Total 04 questions need to be attempted. Con
o

‘00

o)
N
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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 O
Course | Course Avg. | Sem. | (inHrs.) Oral {1/
Code Name | Test1 | Test2 | of | Exam (::}
Test1 . ’
and y
Test 2 ,\("}
ECCDLO | Robotics | 20 20 20 80 03 - N\ | 100
7021 o R4

Course Prerequisite: -

Course Objectives:

Engineering Mathematics Il and IV

1. To introduce the functional elements of Robotics

ok wn

Course Outcomes:

After successful completion of the

e Explain basic concept

e Describe the differ 1'\a;h
e Describe the varig%a
e Describe the i

e Write prog

QO
oV

To introduce the dynamics and control g

Q;
CS.

To introduce the manipulator differential moti
To educate on various path planning techni

O
To impart knowledge on the direct and inverse kinerés%

€s

\Y;

ntrol

anipulators
To study about the localization, planﬁi nd navigation

g{dents will be able to

tion, add statics in robotics

planning techniques.

cs and control in robotics industries.
use a robot for a typical application
e Use R@ in different applications

N

}\J

2
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Engineering Mathematics III and IV


a

M&%lljle Llilr;'.t Topics Hrs.
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 p {1/
2.2 | Homogeneous transformation Various joints, Degrees of freedom p. ‘\b
2. 2.3 | Representation using the Denavit Hattenberg parameters $ 8
2.4 | Direct kinematics-Inverse kinematics (S
2.5 | Solvability — Solution methods-Closed form solution ON\W
2.6 | SCARA robots- P
PATH PLANNING 2"
3.1 | Joint space technique "N\
3 3.2 | Use of p-degree polynomial, Cubic polynomial, Cartegian space technique 8
' 3.3 | Parametric descriptions \
3.4 | Straight line and circular paths O\
3.5 | Position and orientation planning « Y
DYNAMICS AND CONTROL N\\W
4.1 | Lagrangian mechanics N
4.2 | 2DOF Manipulator wey
4. 4.3 | Lagrange Euler formulation 7
4.4 | Dynamic model AN
4.5 | Manipulator control problém-Linear control schemes-PID control scheme-
Force control of robotic manipulator
SERVICE ROBOTICS N/
5.1 | Need for servicefabots
52 | LOCALIZ ¥ Challenges of Localization- Map Representation-
Probabilistic based Localization Monte carlo localization- Landmark
5. based ??igation-Globally unique localization- Positioning beacon | 7
systems2Route based localization
5.3 N-rNG AND NAVIGATION: Path planning overview, Cell
decomposition path planning Potential field path planning-Obstacle
/| avoidance
A ATIONS
Ariel robots
\| 82 | Collision avoidance 5
7 % 6.3 Robots for agriculture, mining, exploration, underwater, civilian and
§ 1/ military applications, nuclear applications, Space applications
6.4 | Humanoids
N 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. {i}/
Qym

w

4. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration
Publishers,Chennai, 1998 (1(
5. Riadh Siaer, ,,The future of Humanoid Robots- Research and applications, Inte@ub fcations,

2012. Q

7~ S
Internal Assessment (20-Marks): ,\"3

Internal Assessment (IA) consists of two class tests of 20 marks each. JAz1 is to be conducted on
approximately 40% of the syllabus and [A-2 will be based on remain ontents (approximately
40% syllabus but excluding contents covered in [A-I). Durationeg\e’ch 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-semest@a nation will be proportional to number of

respective lecture hours mentioned in the curri

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

will be asked.
3. Remaining questions will be @(n nature and randomly selected from all the modules.
4.Total 04 questions need to létw pted.

\,\“V
0‘{5\
Q
\%
D
Qm
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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.) g
ECCDLO | 5G [ l/v
7022 Technology 20 20 20 80 03 -- (\\:‘) 100
1)
A

Course pre-requisite:

Digital Communication
Mobile Communication Systems

Course Objectives:

V
1. Learn the basics of 5G and beyond wireless communication \0
2. Study 5G network architecture and Heterogeneous Netwo%@small cells
3. Provide understanding of the key technologies and enabje\ksS 5G and beyond communication systems.
4. Learn 5G technology like massive MIMO, mmWav

Course Outcome:

After successful completion of the course studem.@ able to:
1. Distinguish between the major cellul unication standards (1G/2G/3G/4G/5G systems) and architecture
of wireless communications netwarks.
ive MIMO, mmWave etc. for the design of communication systems.
iplexing techniques e.g., OFDM, NOMA etc.
radio in 5G Wireless Communications.

2. Apply the 5G techniques e.g., m
3. Analyse various modulation
4. Describe applications of cgg\n:
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Module
No.

Unit
No.

Topics

Hrs.

1

Introduction

04

11

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)

5G Architecture

08

2.1

Networks, Radio Resource and Interference Management for Heterogeneous Ne
Traffic offloading scenarios for heterogeneous networks, mobility manageqlﬂs d
handover

5G Network Architecture, Cloud RAN(C-RAN), Definitions of Heterogen%

2.2

analysis, Energy efficient mechanism with BS sleep mode in green ¢ell networks,

Small cell deployments: different types, Deployment scenarios, E’e}fcfmance and
Game theory and learning techniques for self-organization in sm%w etworks, 3GPP

RAN standards for small cell

Mm Wave . \

08

3.1

mmWave: Millimeter bands, radio-wave propagatlcktT yS|caI layer design and
algorithms, mmWave MIMO challenges, channel‘e ing, channel estimation and
Beam-forming. Types of transceivers, Ments@ erits, Applications

3.2

Physical or Radio layer Technologies - M%!ﬂve MIMO (Sub 6Ghz) -mm wave
MIMO (above 6 GHz)

NOMA r *’

05

Non orthogonal Multiple Access\NOMA), Different Types: power domain NOMA and
code domain NOMA, Di e between Orthogonal multiple access and NOMA,
Filter Bank multi carrieé}ull uplex Radio Techniques, Precoding

Cognitive Radw Wireless Networks

08

5.1

Introductioéi‘f)‘)/erview of Cognitive Radio Technology in 5G Wireless, Spectrum
Optimisation tising Cognitive Radio, Cognitive Radio and Carrier Aggregation, Energy-
Effigi gnitive Radio Technology

e

reoMe Radios to Mitigate Interference in Macro/femto Heterogeneous Networks,
\(;dgnitive Radio enabled Operations, Interference Coordination: Orthogonality in the
Time/Frequency domain, Intra-tier Interference mitigation, Compressive sensing

Trends in 5G

06

(o2}
)
A" 4

.

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 La{e'?t/
Perspective, Series in Wireless Technology Springer, 2021 {zef

3. Alagan Anpalagan, Mehdi Bennis, Rath Vannithamby, Design and deployment of s:(fab |
networks, Cambridge university press, 2015

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

5. T.S. Rappaport, R. W. Heath Jr., R. C. Daniels, and J. M. Murdock, Millime
Communication., Pearson Education, 2015. /

6. M. Vaezi, Z. Ding, and H. V. Poor, Multiple Access techniques for SNV' less Networks and
Beyond., Springer Nature, Switzerland, 2019

32

Internal Assessment (20-Marks): \0\’

ave Wireless

Internal Assessment (IA) consists of two class tests of \gfks each. IA-1 is to be conducted on
approximately 40% of the syllabus and IA-2 will on remaining contents (approximately
40% syllabus but excluding contents covered in g‘? uration of each test shall be one hour.
Average of the two tests will be considered asAA marks

End Semester Examination (80-Markﬁ;&

Weightage to each of the modules nd=semester examination will be proportional to number of
respective lecture hours mentio g{ e cumculum
t

1. Question paper will co otal 06 questions, each carrying 20 marks.

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

3. Remaining questions) 111 be mixed in nature and randomly selected from all the modules.

4.Total 04 question$:need to be attempted.

O
O

QO
oV
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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 o
Engineering
Course Course Name Examination Scheme
Code Theory Marks Exam Term Practi Total
Internal Assessment | End Sem. Duration | Work | and Ora
Test | Test | Avg. Exam. (Hrs.)
1 2 {\Q
Internet ; i/
FCO | Communication | 20 | 20 | 20 80 03 -- Q>’ - 100
Engineering (\
{}:} P
Course Pre-requisite: \
*  Analog communication \(39
* Digital Communication \Q\"
*  Computer Communication and Networks \\{2}
Course Objectives: ®
1. To focus on Internet protocol, standards, ser/vi<\ua administration.
2. To discuss the Internet security protocol ang security services
3. To discuss multimedia communicatio ndards and compression techniques
4. To add insights on software defi etwork & network automation
5. To introduce Internet of Thin@
Course Outcomes: {é{\“
After successful tion of the course student will be able to:
1. Compare thé protocols at each layer of TCP/IP protocol suite.
2. Expla@internet security aspects of protocols at various layers of TCP/IP protocol suite.
3. (ﬁgthe various compression algorithms for audio, image & video coding.
egorize and design simple networked multimedia systems.
5." Compare integrated & differentiated services for quality of service.
6. Explain a software defined Network.
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Module Unit .
No. No. Topics Hrs.
1.0 Introduction to Internet 03
What is the Internet, Evolution of the Internet, service description,
11 Network protocol?
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 { L
2.2 Remote Login, TELNET and SSH, HTTPS, electronic mail X% ,&:
3.0 Internet Security N\ ) 05
3.1 Network layer security (AH, ESP, [Psec) $
. ol
Transport layer security (SSL), Application layer security iro'E mail-
3.2 PGP, S/MIME)
3.3 VPN Firewall, Intrusion Detection System. ?\ »
4.0 Multimedia Communications P ) 10
Information Representation- text, images, audi\i;n}d video, Text and
4.1 image compression, Audio and video co ion, video
compression standards: H.261, H.2 @353 MPEG 1, MPEG 2, Other
4.2 coding formats for text, speech im d video
multimedia transport across I ‘8}1{5 and relevant protocols such as
43 RSVP, RTP, RTCP, DVMRP, Signalling Protocols: Real-Time Streaming
) Protocol (RTSP).
44 | VoIP, IPTV .‘.}r’ .
5.0 Quality of Sef e;*(QoS) 07
Integrated (1ntserV) Architecture and Service Model, Resource
5.1 Reserv tocol (RSVP), Packet Scheduling Disciplines in the
Intern:
Diff8entiated Services (diffserv): Framework and Concept, Assured and
52 % ited Services, Packet Classification, Routers Internals and Packet
) *f\ y)pping Techniques
6.0 7 Network Industry Trends & Automation 08
\ o/ Introduction to software defined networking, OPENFLOW
{)} Why network automation? Simplified Architectures, Deterministic
\ “ outcomes, Business Agility, Types of network automation, Device
7 Q} 6.2 Provisioning, Data collection, Migrations, Configuration Management,
$ 1/ ' Compliance, Reporting, Troubleshooting, Evolving from the management
2.“ 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, 20 (1/

7. Pallapa Venkataram, —Multimedia information systemsl, Pearson education Q@L
(InPress),2005. (1/

8. Multimedia Communication Techniques and Standards /

9.

Arshdeep Bagha, Vijay Madisetti “Internet of Things”, universities Pég)

&
L

Internal Assessment (20-Marks): ,\>‘}
Internal Assessment (IA) consists of two class tests of 2 s each. IA-1 is to be conducted on
approximately 40% of the syllabus and 1A-2 will be on remaining contents (approximately

40% syllabus but excluding contents covered ipsIAsh). Duration of each test shall be one hour.
Average of the two tests will be considered as L@rk )

End Semester Examination (80-Marl9<()

Weightage to each of the modules iﬂ'%xd»semester examination will be proportional to number of

respective lecture hours mention€d4n the curriculum.
1. Question paper will compnise of total 06 questions, each carrying 20 marks.
2. Question No: 01 wil pulsory and based on entire syllabus wherein 4 to 5 sub-questions

will be asked. y\,
3. Remaining questi ill be mixed in nature and randomly selected from all the modules.
4.Total 04 questi eed to be attempted.

QQ
N

QO
oV
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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 T
Code Theory Marks Exam Term Practical {Total
Internal Assessment | End Sem. | Duration | Work | and
Testl | Test2 | Avg. Exam. (Hrs.) £
Advanced & {/
EC7(312)4L0 Digital Signal | 20 | 20 | 20 80 03 - (:Q’ & 100
Processing \

Course Pre-requisite:
ECC502 Discrete-Time Signal Processing

Course Objectives:

Course Outcomes:

Rt
&

N,
\/
@

To develop a thorough understanding of power spect@ﬁmation and different models for the same.
To apply optimum linear filters, linear predicti@d adaptive filtering techniques for signal processing

applications.
To process multi-rate data.

To develop multi-resolution analysis L%&avelets.

After successful completion of theg'\ rse student will be able to:

o gk~ whE

[lustrate parametric and? -parametric techniques of power spectrum estimation.
t

Explain optimum Ji ers and their different forms.

Perform linear es@ion and prediction of discrete time signals.

Implement @?s types of adaptive filters for the given applications.

Design interpotator, decimator and sampling rate convertors for multi-rate signal processing.
Appl& pts of wavelets and filter banks for signal processing applications.

Q{f
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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 A
1.4 | Introduction to Least-Squares Method for the AR Model Parameters and Yule-Wali 4 l/

Method for the AR Model Parameters (N\NV
2.0 Optimum Linear Filters {“} 3 03
2.1 | Wiener Filters o v
2.2 | FIR Wiener Filter (Wiener-Hopf filter) {"\\{w}
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 "N 05
3.1 | Forward and Backward Linear Prediction \(Z‘}
3.2 | Solution of Normal Equation (Levinson-Durbin an(‘SQ\u}“Algorithm)
3.3 | AR Lattice and ARMA Lattice Ladder Filters A ‘/;\’\}
3.4 | MMSE Estimation X\\‘“’
3.5 | Introduction to Kalman Filter, Matched 5‘"}?‘3\.
4.0 Adaptive Filters ' 07
4.1 | Adaptive Algorithms: LMS Algo 1&1")NLMS Algorithm, RLS Algorithm, Lattice
Ladder Algorithm /{

4.2 | Applications of Adaptiv “lzﬂw System Identification, Adaptive Channel
Equalization, Echo Canc@ Adaptive Noise Cancellation

Self-Study: Suppre@f‘ﬁarrowband Interference in Wideband Signals, Adaptive

Array %
5.0 Multi-rate S}g%z;u ocessing 08

5.1 Introductio%%\ Iti-rate Signal Processing

5.2 Interpglaj{é(ﬁhd Decimation, Sampling Rate Conversion by Non-integer Factor
53 Mul@%e\lnterpolation and Decimation

5.4 ‘I’Glytplﬁi'se Decomposition

5.5._| Riltér Banks: Quadrature Mirror Filter Banks

?\\/ }Self—Study: Subband Coding
6.0 (*\x\ Introduction to Wavelets 07
{ 1\«5.1 Limitations of Fourier Transform and Short Time Fourier Transform, Introduction to
d Time-Frequency Tiling

<\}m 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.

University of Mumbai-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering 44 of 131



Textbooks:

1.

w

John G. Proakis, Dimitris K. Manolakis, “Digital Signal Processing Principles, Algorithms, and
Applications”, Prentice-Hall, 4th Edition, 2012.

Simon Haykin, “Adaptive Filter Theory”, Pearson Education, Fourth Edition, 2002

Martin Vetterli, Jelena Kovacevic, “Wavelets and Subband Coding”, Prentice-Hall, 1995.
Burrus, C. Sidney, Ramesh A. Gopinath, and Haitao Guo, "Introduction to wavelets and wavelet
transforms", Prentice Hall Inc. 1997"

Reference Books:

1.
Pearson Education, 2008.

2. E. Chandrasekhar, V. P. Dimri, V. M. Gadre (Eds.), “Wavelets and Fractals in Ea,ga’,éystem
Sciences”, CRC Press, 2013.

3. Tarun Kumar Rawat, “Digital Signal Processing”, Oxford University Press, 2

4. K. Deergha Rao, M.N.S. Swamy, “Digital Signal Processing: Theory aﬁ&j?actice”, Springer,
2018. ¢

5. K. P. Soman, K.I. Ramchandran and N. G. Reshmi, “Insight int&:;Vavelets: From Theory to
Practice", Third Edition PHI, 2010. N\

6. P.P. Vaidyanathan, “Multirate Systems and Filter Banks”, P xef'Hall, 1993.

7. Sanjit K. Mitra, “Digital Signal Processing: A Computer@pproach”, McGraw Hill, 2011.

NPTEL / Swayam Course: Cﬂ{gl

1. “Estimation of Signals and Systems” by Prof,,S. Mukhopadhyay, IIT Kharagpur.
https://nptel.ac.in/courses/108/105/108105059/

2. “Adv. Digital Signal Processing - Multi ﬁkﬁnd wavelets” by Prof. V. M. Gadre, IIT Bombay.

https://nptel.ac.in/courses/117/101/LI1 : 01/

/

M.
2.

3.
4.

Internal Assessment (20-Mar Y/

Internal Assessment (IA) ists of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40% of t labus and [A-2 will be based on remaining contents (approximately
40% syllabus but 1 g contents covered in IA-1). Duration of each test shall be one hour.
Average of the two'ests will be considered as IA marks.

End Serf?)eggamination (80-Marks):

4
W to each of the modules in end-semester examination will be proportional to number of

7

1ve lecture hours mentioned in the curriculum.

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

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

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

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 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.) a1,
Quantum $1,y
ECCDLO | & mouting 20 20 | 20 80 03 - Q v 100
7025 (’}
W 4
o
O\
Course pre-requisite: (.b/\)
ECC303- Digital System Design N
ECC301-Engineering Mathematics-I11
ECCDLO5014- Data Structures and Algorithm \(3’3
ECL404-Skill Lab: Python Programming \Q\,
Course Objectives: \\{2}
1. To understand basics of quantum computing \‘%
2. To understand mathematics required for quantun%\p ting.
3. To understand building blocks of quantum computi
4. To understand quantum algorithms. { )
5. To understand quantum hardware principles.
6. To understand tools for quantum com%ug.
Course Outcome: Q/
After successful completion of @urse student will be able to :-
1. Explain basic concepts o% m computing
2. Explain mathematical fundagentals required for quantum computing.
3. Explain building blo guantum computing through architecture and programming models.
4. Explain quantum @I ms.
5. Explain quan %ar ware building principles.
6. Explain usag ools for quantum computing.
'
(b\./
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to Quantum Computing

07

11

Motivation for studying Quantum Computing

1.2

Origin of Quantum Computing

1.3

Quantum Computer vs. Classical Computer

14

Introduction to Quantum mechanics

1.5

Qubits and multi-qubits states

Bloch Sphere representation ’1/
Quantum Superposition

Quantum Entanglement A\/‘\

Overview of major concepts in Quantum Computing fl/

1.6

Major players in the industry (IBM, Microsoft, Rigetti, D- Waveé{g}

2.0

Mathematical Foundations for Quantum Computing O

05

2.1

Matrix Algebra: basis vectors and orthogonality, i e?\gmﬂuct and Hilbert
spaces, matrices and tensors, unitary operators and &Jectors Dirac notation,
Eigen values and Eigen vectors.

3.0

Building Blocks for Quantum Program \7

08

3.1

Architecture of a Quantum Computing platforpngv‘

3.2

Details of g-bit system of information rep ion:
Block Sphere
Multi-qubits States Quantum su |t on of qubits (valid and invalid

superposition)
Quantum Entanglement
Useful states from quant;;g al rlthmlc perceptive e.g. Bell State

Operation on qubits: g and transforming using gates.
Quantum Logic gate rcuit

No Cloning Theogem and Teleportation

3.3

Steps perfor classical computer

Programminagb@yfor a Quantum Computing Program
Steps pe fa&b on Quantum Computer
Movin etween bits and qubits.

4.0

ng\r%r{,hlgonthms and Error correction

06

@g@u\m Algorithms
Shot’s Algorithm
rover’s Algorithm

Deutsch’s Algorithm
Deutsch -Jozsa Algorithm

Quantum error correction using repetition codes
3 qubit codes
Shor’s 9 qubit error correction Code

Quantum Hardware

10

51

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 guantum experience K
6.2 | Microsoft Q { Z//
Rigetti PyQuil (QPU/QVM) O\
Total t /V 39

Text books:

%

4
1. Michael A. Nielsen, “Quantum Computation and Quantum Inform&%Cambridge
University Press.

David McMahon, “Quantum Computing Explained”, Wiley ,20084

Qiskit textbook https://qgiskit.org/textbook-beta/ \.“

Vladimir Silva, Practical Quantum Computing for Develo -@ 018

Bernard Zygelman, A First Introduction to Quantu Cézg ting and Information,2018
Supriyo Bandopadhyay and Marc Cahy, “Introducti pintronics”, CRC Press, 2008.

Reference books %

1. The Second Quantum Revolution: Fro;ﬁga)glement to Quantum Computing and Other
Super-Technologies, Lars Jaeger
2. La Guardia, Giuliano Gladioli “Qua Error correction codes”Springer,2021

Sar~wN

V4

Internal Assessment (20-M5d<y

Average of t ests will be considered as |A marks.

End Ser(e;st}r Examination (80-Marks):

ive lecture hours mentioned in the curriculum.

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

E 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.

Internal Assessment e%; ists of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40% syllabus and 1A-2 will be based on remaining contents (approximately
40% syllabus butééuding contents covered in IA-I). Duration of each test shall be one hour.

V\(e{g%ge to each of the modules in end-semester examination will be proportional to number of
espec

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

Course Name Teaching Scheme

(Contact Hours)

Credits Assigned

Theory Practical Tutorial Theory Practical

Tutorial

Total

ILO 7011

Product Life

Management

Cycle 03 - - 03 - -

03

Course
Code

Course Examination Scheme

Name Theory Marks
Internal Assessment

Testl | Test2 | Avg.

Term
Work

Exam
Duration
(Hrs.)

End Sem.
Exam.

Practic

7]
?Jll/uotal

ILO 7011

Product Life
Cycle 20 20 20 80 03 9

N
Management N

and &
{“Lw

100

Obj

Out

N

D
Oy
ectives: ?\
1. To familiarize the students with the need, benefits and compenents of PLM
2. To acquaint students with Product Data Management & %&?ﬁtrategies

3. To give insights into new product development progr@
and developing a product

4. To familiarize the students with Virtual Producg\@g(opment

S

comes: Learner will be able to...

1. Gain knowledge about phases of P
feasibility study and PDM implemeftation.

Illustrate various approaches and.zﬁﬂ

niques for designing and developing products.

d guidelines for designing

@LM strategies and methodology for PLM

3. Apply product engineering gu@gg s /thumb rules in designing products for moulding,

4. Acquire knowledge in :

machining, sheet metal working.etc.

machining and manu ing plant

ing virtual product development tools for components,

Module

Detailed Contents

Hrs

01,
E§

A
S

Introducti to Product Lifecycle Management (PLM):
Ma%em nt (PLM), Need for PLM,

Product Lifecycle

Product Lifecycle Phases, Opportunities of
Gl% zation, Pre-PLM Environment, PLM Paradigm, Importance & Benefits of PLM,

{"Widespread Impact of PLM, Focus and Application, A PLM Project, Starting the PLM
itiative, PLM Applications

PLM Strategies: Industrial strategies, Strategy elements, its identification, selection and

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

4

10

02

Product Design: Product Design and Development Process, Engineering Design,
Organization and Decomposition in Product Design, Typologies of Design Process
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

09
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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

03

Product Data Management (PDM): Product and Product Data, PDM systems and
importance, Components of PDM, Reason for implementing a PDM system, financial
justification of PDM, barriers to PDM implementation

05

04

Virtual Product Development Tools: For components, machines, and manufacturing
plants, 3D CAD systems and realistic rendering techniques, Digital mock-up, Model
building, Model analysis, Modeling and simulations in Product Design, Examples/Case
studies N

05

05

Integration of Environmental Aspects in Product Design: Sustainable Developrpenty|
Design for Environment, Need for Life Cycle Environmental Strategies, Usgtulriezll
Extension Strategies, End-of-Life Strategies, Introduction of Environment ategies
into the Design Process, Life Cycle Environmental Strategies and Consim for
Product Design 9 "¢

=

06

Life Cycle Assessment and Life Cycle Cost Analysis: Properties, ghd Framework of
Life Cycle Assessment, Phases of LCA in I1SO Standards, FieldS.of Application and
Limitations of Life Cycle Assessment, Cost Analysis and t \i‘ﬁe Cycle Approach,
General Framework for LCCA, Evolution of Models f&@oduct Life Cycle Cost

05

Analysis \\‘/Z}
\\

Total %Q}

39

Assessment:
Assessment <O

Internal:

ems or course project.

End Semester Theory Examir@by
guidelines for setting{g‘t e question paper. Minimum 80% syllabus should be covered in

Some

question papers of end se?

respective lecture hours as mention in the syllabus.

proportional to nu@?\
1. Questigrrpaper will comprise of total six question

2.
3.

Qg

2.

3.

All question carry equal marks

Assessment consists of two tests out o%t; one should be compulsory class test and the other is
either a class test or assignment on live pr

r examination. In question paper weightage of each module will be

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

Q
ﬁql ) will be from any module other than module 3)
Only Four guestion need to be solved.

RENCES:

John Stark, “Product Lifecycle Management: Paradigm for 21st Century Product Realisation”,

Springer-Verlag, 2004. ISBN: 1852338105

Fabio Giudice, Guido La Rosa, AntoninoRisitano, “Product Design for the environment-A life

cycle approach”, Taylor & Francis 2006, ISBN: 0849327229

SaaksvuoriAntti, ImmonenAnselmie, “Product Life Cycle Management”, Springer,

Dreamtech, ISBN: 3540257314

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
1LO 7012 | Reliability 03 - - 03 - - 03
Engineering
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Or {1/
Testl | Test2 | Avg. Exam. (Hrs.) /\?.5 A
Reliability (
ILO 7012 | Engineering 20 20 20 80 03 - ~£, 100
/*/\v/
S
Objectives: ,
1. To familiarize the students with various aspects of probability theory‘\
2. To acquaint the students with reliability and its concepts
3. Tointroduce the students to methods of estimating the system rehq%alty of simple and complex
systems
4. To understand the various aspects of Maintainability, A\@@lty and FMEA procedure
Outcomes: Learner will be able to.. \\a
1. Understand and apply the concept of Probablllt@ ineering problems
2. Apply various reliability concepts to calc nt reliability parameters
3. Estimate the system reliability of simpl mplex systems
4. Carry out a Failure Mode Effect and % lity Analysis
Module Q)Q/Detailed Contents Hrs
Probability theory:{£robability: Standard definitions and concepts; Conditional
Probability, Baye’s(§fem.
01 Probability Disﬁrgi ions: Central tendency and Dispersion; Binomial, Normal, 08
Poisson, Wei xponential, relations between them and their significance.
Measurgs. of ‘Dispersion: Mean, Median, Mode, Range, Mean Deviation, Standard
Deviati@n, Vfariance, Skewness and Kurtosis.
Reliability” Concepts: Reliability definitions, Importance of Reliability, Quality
A&E%wce and Reliability, Bath Tub Curve.
02 < allure Data Analysis: Hazard rate, failure density, Failure Rate, Mean Time To Failure 08
4 TTF), MTBF, Reliability Functions.
lﬂlf Reliability Hazard Models: Constant Failure Rate, Linearly increasing, Time Dependent
<\ Failure Rate, Weibull Model. Distribution functions and reliability analysis.
Og 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
{{/1/
Assessment: (::)
Internal: fl/

Assessment consists of two tests out of which; one should be compulsory class t he other is
either a class test or assignment on live problems or course project. (,,b,

End Semester Theory Examination: \

Some guidelines for setting up the question paper. Minimum 80% sggus should be covered in

guestion papers of end semester examination. In question paper wei e of each module will be
proportional to number of respective lecture hours as mentionﬁ@e syllabus.

O
1. Question paper will comprise of total six question \\

2. All question carry equal marks \\ge
3. Questions will be mixed in nature (for exampleq{rgbo d Q.2 has part (a) from module 3 then
ule

part (b) will be from any module other tha@d 3)
4. Only Four question need to be solved.

REFERENCES: Q

L.S. Srinath, “Reliability Engineerifig”, Affiliated East-Wast Press (P) Ltd., 1985.
Charles E. Ebeling, “Reli
B.S. Dhillion, C. Singh{

nd Maintainability Engineering”, Tata McGraw Hill.
ineering Reliability”, John Wiley & Sons, 1980.

P.D.T. Conor, “Pra; t\Qé liability Engg.”, John Wiley & Sons, 1985.

K.C. Kapur, L.R. %Qb rson, ‘“Reliability in Engineering Design”, John Wiley & Sons.
Murray R. Spiegs\%éf’robability and Statistics”, Tata McGraw-Hill Publishing Co. Ltd.

O
O

QO
oV

ocourLNOE
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Management
ILO 7013 | Information 03 -- -- 03 -- -- 03
System
Course Course Examination Scheme -
Code Name Theory Marks Exam Term Practical * {/Total
Internal Assessment End Sem. Duration | Work | and Qral: |
Testl | Test2 | Avg. Exam. (Hrs.) P~
Management :
ILO 7013 | Information 20 20 20 80 03 - O - 100
System ("‘\\/‘:}
NJ
]
Objectives: ?\
1. The course is blend of Management and Technical field.
2. Discuss the roles played by information technology in today’ bh§frfess and define various
technology architectures on which information systems arébui
3. Define and analyze typical functional information sy rﬁi}nd identify how they meet the
needs of the firm to deliver efficiency and competiti antage
4. ldentify the basic steps in systems developmen%
Outcomes: Learner will be able to... Cg
1. Explain how information systems Trarisferm Business
2. ldentify the impact information s ave on an organization
3. Describe IT infrastructure and i@ onents and its current trends
4. Understand the principal t%n technologies for accessing information from databases to
improve business perfo% nd decision making
5. ldentify the types o{;g; s used for enterprise-wide knowledge management and how they
provide value for% ses
¢ 7
a\
N
Module C) Detailed Contents Hrs
2"\
I% tion To Information Systems (IS): Computer Based Information Systems, Impact
01 _Of N on organizations, Imporance of IS to Society. Organizational Strategy, Competitive 4
,\\:%dvantages and IS.
. {/ Data and Knowledge Management: Database Approach, Big Data, Data warehouse and
Q‘— Data Marts, Knowledge Management. 7
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.
05 Computer Networks Wired and Wireless technology, Pervasive computing, Cloud 5
computing model.
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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: (1/
Assessment consists of two tests out of which; one should be compulsory class test and the Cgf%}é

either a class test or assignment on live problems or course project. (1/

End Semester Theory Examination: @/

Some guidelines for setting up the question paper. Minimum 80% syllabus sho@}#I covered in
odule will be

guestion papers of end semester examination. In question paper weightage o(i«%oh
proportional to number of respective lecture hours as mention in the syllabu

1. Question paper will comprise of total six question Cj:)

2. All question carry equal marks \

3. Questions will be mixed in nature (for example supposed %\16(3 part (a) from module 3 then
part (b) will be from any module other than module 3 {Z\

4. Only Four question need to be solved.

REFERENCES: %Qj

1. Kelly Rainer, Brad Prince, Managemeggﬂ ation Systems, Wiley
m

2. K.C. Laudon and J.P. Laudon, Mana t Information Systems: Managing the Digital Firm,
10" Ed., Prentice Hall, 2007.
3. D. Boddy, A. Boonstra, Managi@ rmation Systems: Strategy and Organization, Prentice

Hall, 2008 %
R
o
QO
;\%
X
Q...
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial Total

ILO 7014

Design of
Experiments

03

03

-- 03

Course
Code

Course

Examination Scheme

Name

Theory Marks

Internal Assessment

Test1

Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practical Total

and Ol?ﬁ(l/

2%,

ILO 7014

Design of
Experiments

20

20

20

80

03

100

Objectives:

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

2. To list the guidelines for designing experiments

3. To become familiar with methodologies that can be used in

designs for robustness and optimization

Outcomes: Learner will be able to..

1. Plan data collection, to turn data into mformatlo%

action

2. Apply the methods taught to real life situa
3. Plan, analyze, and interpret the results 9< ments

Dbgb,

oq%ﬁnctlon with experimental

ake decisions that lead to appropriate

Module

alled Contents

&

Hrs

01

Introduction

1.1 Strategy of Exp
1.2 Typical Appllcﬁn f Experlmental Design

1.3 Guidelines f igning Experiments
1.4 Respon Surface Methodology

06

Fitting RegresSion Models
2 1 Lin egression Models
matlon of the Parameters in Linear Regression Models
,:S ypothesis Testing in Multiple Regression
4 Confidence Intervals in Multiple Regression

Qil/ 2.5 Prediction of new response observation

2.6 Regression model diagnostics
2.7 Testing for lack of fit

08

03

Two-Level Factorial Designs

3.1 The 22 Design

3.2 The 23 Design

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,

07
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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 “(“}

Response Surface Methods and Designs ,\( v

5.1 Introduction to Response Surface Methodology (\}

05 5.2 The Method of Steepest Ascent {l, 07
5.3 Analysis of a Second-Order Response Surface \/:}

5.4 Experimental Designs for Fitting Response Surfaces (:\

Taguchi Approach {“b/
06 6.1 Crossed Array Designs and Signal-to-Noise Ratios y\ 04
6.2 Analysis Methods

6.3 Robust design examples K%

Total \/\\}“W 39

: ONY
Assessment: \\ )

Internal: \\1

Assessment consists of two tests out of which; ong«should be compulsory class test and the other is
either a class test or assignment on live problem @rse project.

End Semester Theory Examination:
Some guidelines for setting up the qu% paper. Minimum 80% syllabus should be covered in
question papers of end semester examinatien. In question paper weightage of each module will be
proportional to number of res Qe/ecture hours as mention in the syllabus.

1. Question paper wil %T‘Pn e of total six question

2. All question carry. arks
3. Questions will ed in nature (for example supposed Q.2 has part (a) from module 3 then

part (b) wi m any module other than module 3)
4. Only Far)q gstion need to be solved.

REFEI@R@S:

Q}Qaymond H. Mayers, Douglas C. Montgomery, Christine M. Anderson-Cook, Response
Surface Methodology: Process and Product Optimization using Designed Experiment, 3"

Q“ 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

ILO 7015

Operations

Research 03

03

03

Course
Code

Course Examination Scheme

Name Theory Marks
Internal Assessment

Testl Test2 | Avg.

Practical
and O

2%,

Term
Work

Exam
Duration
(Hrs.)

End Sem.
Exam.

Al

Total

ILO 7015

Operations
Research

20 20 20 80 03

P
2%

{*i)y

100

Objectives:

1.

2.
3.

Outcomes: Learner will be able to...
1.

2.

Q-
Formulate a real-world problem as a mathematical programming moa\

Understand the mathematical tools that are needed to solve optmﬁalon problems.
Use mathematical software to solve the proposed models. \>

Understand the theoretical workings of the simplex
program and its dual, including strong duallty
Perform sensitivity analysis to determine t {)i)

lementary slackness.

optimal solution as the data change.
Solve specialized linear progra
problems, solve network model
flow problems.
Understand the applicatio
important performance

LS

€s

Y,
%od, the relationship between a linear
on and magnitude of change of a model’s

roblems like the transportation and assignment

s&?/aﬂ?shortest path, minimum spanning tree, and maximum

f integer programming and a queuing model and compute

Module

{'{M' %
4

Detailed Contents

Hrs

V4

20
’éw,\

Introd Ction to Operations Research: Introduction, , Structure of the Mathematical
itations of Operations Research
r% Programming: Introduction, Linear Programming Problem, Requirements of
:30 Mathematical Formulation of LPP, Graphical method, Simplex Method Penalty
st 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,

02 Poisson input, exponential service, constant rate service, finite and infinite population 05
Simulation: Introduction, Methodology of Simulation, Basic Concepts, Simulation
Procedure, Application of Simulation Monte-Carlo Method: Introduction, Monte-Carlo (a?

03 Simulation, Applications of Simulation, Advantages of Simulation, Limitations {1/
Simulation {"&ﬁ}
Dynamic programming. Characteristics of dynamic programming. I;yngmi,e‘

04 programming approach for Priority Management employment smootheni{%{:}pital 05
budgeting, Stage Coach/Shortest Path, cargo loading and Reliability problems
Game Theory. Competitive games, rectangular game, saddle point, minﬁ?f (maximin)

05 method of optimal strategies, value of the game. Solution of games addle points, 05
dominance principle. Rectangular games without saddle point — mggg strategy for 2 X 2
games. W\

06 Inventory Models: Classical EOQ Models, EOQ Model \N@Drlce Breaks, EOQ with 05
Shortage, Probabilistic EOQ Model, N (/

Total R 39

Assessment: C)
Internal: /&
Assessment consists of two tests out of%z one should be compulsory class test and the other is
either a class test or assignment on live p mSs or course project.
End Semester Theory Exami
Some guidelines for settin guestion paper. Minimum 80% syllabus should be covered in
question papers of end semgq examination. In question paper weightage of each module will be
proportional to number spectlve lecture hours as mention in the syllabus.

1. Question pa ill comprise of total six question

2. All qu stion carry equal marks

3. |II be mixed in nature (for example supposed Q.2 has part (a) from module 3 then

@) will be from any module other than module 3)
Four question need to be solved.

Q;ERENCES

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
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ILO 7016

Cyber Security

and Laws

03

03

03

Course
Code

Course

Examination Scheme

Name

The

ory Marks

Internal Assessment

Test1 Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practical

and Or{aﬁ(b

2%,

Total

ILO 7016

Cyber
Security and
Laws

20 20

20

80

03

{*i)y

L
2%

100

N

Q\

/

Objectives: {

1.
2.
3.

Outcomes: Learner will be able to...
1.

2.
3.
4

To understand and identify different types cybercrime and cyber law’
To recognized Indian IT Act 2008 and its latest amendments (s
To learn various types of security standards compliances \}»’/

O
Understand the concept of cybercrime and its effecq\g}ktside world

Interpret and apply IT law in various legal issu
Distinguish different aspects of cyber law

Apply Information Security Standards & iance during software design and development

V 4

Module

}
Q g{ailed Contents

Hrs

01

=

N j
Introduction to Cybe . Cybercrime definition and origins of the world,

02

)
:S(Qanizational Security Policies and Measures in Mobile Computing Era, Laptops

Indian ITA 2000, | Perspective on cybercrimes.
Cyber offenses & {Cybercrime: How criminal plan the attacks, Social Engg, Cyber
stalking, C\E‘afé and Cybercrimes, Botnets, Attack vector, Cloud computing,
Proliferation o Mobile and Wireless Devices, Trends in Mobility, Credit Card Frauds in
Mobile@WireleSS Computing Era, Security Challenges Posed by Mobile Devices,
Registry “Séettings for Mobile Devices, Authentication Service Security, Attacks on
obife/Cell Security Implications for Organizations,
nizational Measures for Handling Mobile, Devices-Related Security Issues,

Cybercrime and info§ tion’security, Classifications of cybercrime, Cybercrime and the

Phones, Mobile Devices:

¥ Tools and Methods Used in Cyberline

Phishing, Password Cracking, Keyloggers and Spywares, Virus and Worms,
Steganography, DoS and DDoS Attacks, SQL Injection, Buffer Over Flow, Attacks on
Wireless Networks, Phishing, Identity Theft (ID Theft)

04

The Concept of Cyberspace

E-Commerce , The Contract Aspects in Cyber Law ,The Security Aspect of Cyber Law
,The Intellectual Property Aspect in Cyber Law

, 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.
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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. 1SO, FISMA, NERC, PCI.

Total 39

Assessment:

Internal: f{fl/
Assessment consists of two tests out of which; one should be compulsory class test and th
either a class test or assignment on live problems or course project.

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

In question paper weightage of each module will be proportional to ngonber of respective lecture
hours as mention in the syllabus.

o
1. Question paper will comprise of total six question /\\Q
2. All question carry equal marks %(«
3. Questions will be mixed in nature (for example sup[&’isS Q.2 has part (a) from module 3 then
part (b) will be from any module other than m

4. Only Four question need to be solved. C}
REFERENCES: E

Nina Godbole, Sunit Belap%yber Security, Wiley India, New Delhi
The Indian Cyber Law T. Vishwanathan; Bharat Law House New Delhi
The Information techn Act, 2000; Bare Act- Professional Book Publishers, New Delhi.
Cyber Law & Cybe%wnes By Advocate Prashant Mali; Snow White Publications, Mumbai
Nina Godbole, Ip@ tion Systems Security, Wiley India, New Delhi

, Cyber Security & Global Information Assurance Information Science

oukrwpE

~

Kennetch JQ\Q
Publishing.
WiIIia@lll gs, Cryptography and Network Security, Pearson Publication
Websi r more information is available on : The Information Technology ACT, 2008- TIFR
/lwww tifrh.res.in
bsite for more information , A Compliance Primer for IT professional
9()7ttps.//www.sans.org/read|ng-room/whitepapers/compliance/compliance-primer-

Qil/ professionals-33538

o
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ILO 7017

Disaster
Management
and Mitigation
Measures

03

03

03

Course
Code

Course

Examination Scheme

Name

Theory Marks

Internal Assessment

Testl

Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practica
angtfi}

4

?’Total

ILO 7017

Disaster
Management
and

20

20

20

80

03

Q©

Mitigation
Measures

100

Objectives:

o/

O

To understand physics and various types of disas%?g}'urring around the world

To identify extent and damaging capacity of a di

To study and understand the means of Iossg{égxqethods to overcome /minimize it.
To understand role of individual and vagious erganization during and after disaster
To understand application of GIS in t@ld of disaster management

To understand the emergency gov
disaster

oL

Outcomes: Learner will be able to... Q/

1. Get to know natural
the economy. <Z?
. Plan of nationz{\s'“q portance structures based upon the previous history.
3. Get acquaint government policies, acts and various organizational structure
assouated n emergency.

4. Get tod @ he simple do’s and don’ts in such extreme events and act accordingly.

N

response structures before, during and after

ellfas manmade disaster and their extent and possible effects on

Module

Detailed Contents

Hrs

AJhtroduction

N\ 1)1 Definition of Disaster, hazard, global and Indian scenario, general perspective,
1/ importance of study in human life, Direct and indirect effects of disasters, long term
effects of disasters. Introduction to global warming and climate change.

03

02

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.

09

03

Disaster Management, Policy and Administration

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.

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

04 Methods and measures to avoid disasters, Management of casualties, set up of
emergency facilities, importance of effective communication amongst differe{f:}
agencies in such situations.

4.2 Use of Internet and softwares for effective disaster management. Appllcatlonsof GI8
Remote sensing and GPS in this regard. A

Management (NIDM) and National disaster management authority (NDMA) in India. (g(

Financing Relief Measures:

5.1 Ways to raise finance for relief expenditure, role of government ageréﬁfmd NGO’s
in this process, Legal aspects related to finance raising as well as overalmanagement
of disasters. Various NGO’s and the works they have carried out in'the past on the
occurrence of various disasters, Ways to approach these tea

5.2 International relief aid agencies and their role in extreme

05

.

09

Preventive and Mitigation Measures:
6.1 Pre-disaster, during disaster and post-disaster mea%n some events in general
6.2 Structural mapping: Risk mapping, assessme d analysis, sea walls and
06 embankments, Bio shield, shelters, early wa d communication
6.3 Non Structural Mitigation: Community b ster preparedness, risk transfer and
risk financing, capacity developme @ training, awareness and education,
contingency plans.

6.4 Do’s and don’ts in case of disastgrs and'effective implementation of relief aids.

06

/Total” 39
) ¥

Assessment: Q)Q/

Internal:
Assessment consists of t S%Bs s out of which; one should be compulsory class test and the other is
either a class test or nt on live problems or course project.

End Semester 0 Xamination

Some guidelin@r setting up the question paper. Minimum 80% syllabus should be covered in
questlon s of end semester examination. In question paper weightage of each module will be
pro 62 to number of respective lecture hours as mention in the syllabus.

uestion paper will comprise of total six question

<\}m 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,
published by Centre for land warfare studies, New Delhi, 2011.

University of Mumbai-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering

62 of 131



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) (1/
v
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ILO 7018

and

Energy Audit

Management

03

03

03

Course
Code

Course
Name

Examination Scheme

Theory Marks

Internal Assessment

Testl

Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

/xw

Practical * {/Total
and &l A

ILO 7018

Energy Audit
and
Management

20 20

20

80

03

"~ Y

0

3

100

Objectives:

1.

Outc

Lo

To understand the importance energy security for sustainable de@pment and the
fundamentals of energy conservation. \,/

facilitate the energy management
energy saving opportunities.
omes: Learner will be able to...

<O

To identify and describe presen%(:ﬁ; energy security and its importance.

portunities.
ng opportunities

measures

s

To relate the data collected during performance%maﬁlon of systems for identification of

To identify and describe the bas
utility.
To describe the energy nce evaluation of some common electrical installations and

identify the energy savin
To describe the ene%performance evaluation of some common thermal installations and

identify the ener xjﬁ
To analyze @ ollected during performance evaluation and recommend energy saving

To introduce performance evaluation criteria of varlox\ cal and thermal installations to

ciples and methodologies adopted in energy audit of an

Module

Detailed Contents

\/
A

Hrs

ergy Scenario:

esent Energy Scenario, Energy Pricing, Energy Sector Reforms, Energy Security,
Energy Conservation and its Importance, Energy Conservation Act-2001 and its Features.
Basics of Energy and its various forms, Material and Energy balance

04

02

Energy Audit Principles:

Definition, Energy audit- need, Types of energy audit, Energy management (audit)
approach-understanding energy costs, Bench marking, Energy performance, Matching
energy use to requirement, Maximizing system efficiencies, Optimizing the input energy
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)

08
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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 (L
trapping, Condensate and flash steam recovery system. {1/1

04 General fuel economy measures in Boilers and furnaces, Waste heat recovery, use ({f:} 0
insulation- types and application. HVAC system: Coefficient of performance, CapaCi
factors affecting Refrigeration and Air Conditioning system performance andssavin
opportunities. {\\C}

Energy Performance Assessment:

05 On site Performance evaluation techniques, Case studies based on: Nkcé?;?nd variable 04
speed drive, pumps, HVAC system calculations; Lighting System alled Load
Efficacy Ratio (ILER) method, Financial Analysis.

Energy conservation in Buildings:

06

Energy Conservation Building Codes (ECBC): Greeq@ dmg, LEED rating, 03
Application of Non-Conventional and Renewable Energyﬁg

Total 39

Assessment: CO\\\

Internal:

e

ither a class test or assignment on live proble urse project.

Assessment consists of two tests out of Whicr’:@ould be compulsory class test and the other is
r

End Semester Theory Examination:
Some guidelines for setting up the gue ioh paper. Minimum 80% syllabus should be covered in

question papers of end semester e
proportional to number of re

tion. In question paper weightage of each module will be
lecture hours as mention in the syllabus.

1. Question paper wi 5!%\3}npr|se of total six question

2. All question carpy gqual marks

3. Questions mixed in nature (for example supposed Q.2 has part (a) from module 3 then
part (b) wi;@rom any module other than module 3)

4. Only Eourguestion need to be solved.

REFEREQ/SE

Xndbook of Electrical Installation Practice, Geofry Stokes, Blackwell Science
esigning with light: Lighting Handbook, By Anil Valia, Lighting System

Q.:E' Energy Management Handbook, By W.C. Turner, John Wiley and Sons

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-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering

65 of 131



Subject Subject Teaching Scheme Credits Assigned

Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutoriall _Total
ILO [Development 03 -- -- 03 - - /‘\{ {93
7019 Engineering na
)~
Examination Scheme . v,
Vo 4
Subject Subject — ;l"heory Malt'ks T m< § |
nternal assessmen er ica
Code Name Avg. Of Test [End Sem.| Wark & oral |O72![Tot!
Test1 ([Test2 | 1and Test2 [Exam | ff\
1ILO 20 20 20 80 [N\ = - 100
7019 Development
Engineering \(O

»

S,

Course objectives:

Course outcomes: %«
After successful completk@f the course student will be able to

é&lop confidence to take up rural project activities independently

N

To understand the characteristics of rural Societ \tB Scope, Nature and Constraints of
rural Development.

To study Implications of 73rd CAA on I)Qé , Development and Governance of Rural Areas
ich

An exploration of human values, o into making a _good‘ human being, a _good’
professional, a _good* society an gaod life* in the context of work life and the personal life of]
modern Indian professionals

To understand the Nature an@e of Human Values relevant to Planning Institutions

Apply know. ¢ Yor Rural Development.

Apply kn, w@ for Management Issues.

Apply \@edge for Initiatives and Strategies

De aCumen for higher education and research.
gﬁhe art of working in group of different nature.
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Module
No.

Unit
No.

Topics

Hrs.

1.0

08

1.1

Introduction to Rural Development Meaning, nature and scope of

settlements; Social, economic and ecological constraints for rural
development Roots of Rural Development in India Rurale,
reconstruction and Sarvodaya programme before independ Q
Impact of voluntary effort and Sarvodaya Movement on rur
development; Constitutional direction, directive prin@;
Panchayati Raj - beginning of planning and C(@ ty
development; National extension services. O

development; Nature of rural society in India; Hierarchy of (1/

2.0

N

04

2.1

Post-Independence rural Development Balwant® Rai Mehta
Committee - three tier system of rural loca ernment; Need and
scope for people‘s participation and Pancli@l‘]}/a 1 Raj; Ashok Mehta
Committee - linkage between Pancha aj, participation and rural

development N\ {!

3.0

AN

06

3.1

Rural Development Initiati{gs«in Eive Year Plans Five Year Plans
and Rural Dcvelopment; Plafining process at National, State,
Regional and Distri st; Planning, development, implementing
and monitoring org% ions and agencies; Urban and rural interface
- integrated ap ch and local plans; Development initiatives and
their convergence; Special component plan and sub-plan for the
weaker sec%ﬂicro-eco zones; Data base for local planning; Need
for de E}lized planning; Sustainable rural development.

(0.0

04

O

4.1

st Mrd Amendment Scenario 73rd Constitution Amendment Act,
ding - XI schedule, devolution of powers, functions and finance;
anchayati Raj institutions - organizational linkages; Recent changes
in rural local planning; Gram Sabha - revitalized Panchayati Raj;
[nstitutionalization; resource mapping, resource mobilization
including social mobilization; Information Technology and rural
planning; Need for further amendments.

10

T
O
Q¥
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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 spiritualit
Relative and absolute values; Human values— humanism and

values; human rights; human values as freedom, creativityglove and
wisdom. /\

6.0 04

6.1 [Ethics Canons of ethics; ethics of virtue; ethics of ethlcs of
responsibility; Work ethics; Professional ethics; h in planning
profession, research and education

Total R 36
»

N/
>

References : P,

1. ITPL Village Planning and Rural Development, ITPL%W Delhi

2. Thooyavan, K.R. Human Settlements: A 2005 ication, Chennai

3.  Gol, Constitution (73rd Gol, New Delhi A d ) Act, Gol, New Delhi

4. Planning Commission, Five Year Plans, P @g Commission

5. Planning Commission, Manual of Integfa 1strict Planning, 2006, Planning Commission
New Delhi Nis

6. Planning Guide to Beginners

7. Weaver, R.C., The Urban Comp oubleday

8. Farmer, W.P. et al, Ethics 1%«@, American Planning Association, Washington.

9. anning, Journal of Planning Literature, Vol.5, No.2, pp.

How, E., Normative Eth%
123-150.

10. Watson, V., Conflic 'gRationalitics: -- Implications for Planning Theory and Ethics,
Planning Theory g@raotice, Vol. 4, No.4, pp.395 — 407

P\

Internal Assessme

Assessment cansists 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 i
comple e average marks of both the test will be considered for final Internal Assessment.
Dur@ each test shall be of one hour.

emester Examination:
uestion paper will comprise of 6 questions, each carrying 20 marks.
. 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 1/ 50
Laboratory O

v
Course Objectives: { ~]§:)
T 4

1. To become familiar working with rectangular waveguides and doing microwave benc 661}

2. To determine the characteristics of various microwave components

3. To be able to measure wave parameters like impedance, frequency, wavelength ugn‘%ﬁncrowave bench and

VSWR/power meter \
4. To study characteristics and behavior of various microwave semiconductor devices.

Course outcomes: On completion of this lab course the students will be able to: \)f'/

1. Able to handle microwave equipments
2. Able to understand microwave measurements and test the char 1st1cs of microwave components
3. Able to understand Wave gulde and transmission line me E!Eints
4. Demonstrate working of microwave semiconductor deV1
5. Demonstrate the microwave bench set up and condugting measurements of different parameters
Sugg&%ﬁ(jﬁ&ist of Experiments
1 Measurement of microwave frequengy’ using direct and indirect method
2 Measurement of guide wavelength
3 Measurement of VSWR of un 1 Joad
4 Measurement of impedance own load.
5 Study of field patterns of yariou§ modes inside a rectangular waveguide cavity using Virtual lab
6 Study of field patterns o}ggxous modes inside a rectangular waveguide using Virtual lab
7 Find the change in chag@erlstlcs impedance and reflection coefficients of the transmission line by

changing the dlglﬁ’@t{\f& properties of materials Embedded between two conductors. using Virtual lab
8 Determination of\F/characteristics of Gunn diode using microwave test bench.

9 Measuremdnt of attenuation

10 | Measugement6f microwave power

11 | Cha c‘tef)ation of E plane TEE, H plane TEE and Magic TEE

12 s ment of reflection coefficient using transmission line bench

rk

At'east 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.
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Teaching Scheme . .
nggze Course Name (Contact Hours) Credits Assigned
Theory | Practical Tutorial Theory Practical Tutorial | Total
Mobile
Communication
ECL702 System - 02 - - - 01
Laboratory
aP
Course | Course Name Examination Scheme {1/ 4
Code AN\
Theory Marks Term | Practical” | Total
Internal assessment End Sem. Work al
Test1 Test 2 Avg. Exam. <C§6
2N 4
Mobile ' f)
ECL702 Communication _ _ B B ‘}5 o5 50
System e
Laboratory 2 ;s

Course objectives:

el NS

To understand the inter-dependencies of design p
To examine orthogonality condition for CD
To Classify different types of propagation
To understand the working principles of O

Course outcomes:

1.

2.
3.

Demonstrate the effect of

service.

Compare and contra
Examine the effect

characteristic
Analyze link

Eval‘ﬁ?t)e performance of different MIMO systems.

1 syllabus)

<&

\0\/
\\@*

After the successful completion of th%?se student will be able to
I

%?et s of cellular system.
systéms.

els and analyze the link budget
M, MIMO, and Cognitive radio.

system design parameters on system capacity and quality of

Sfl&wking radio systems.
all-scale fading parameters on the performance of radio channel

et for various propagation path-loss models.
Summarize the attributes of OFDM, MIMO, and Cognitive radio.

sted Experiment List

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.
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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. (.l/
o To plot Knife edge diffraction gain as a function of Fresnel diffraction parameter. ‘/1/
o  Toanalyze the effect of multipath diversity (RAKE receiver) on Bit Error Rate in
system. { Z E
e  To plot channel capacity versus SNR for different MIMO systems. {:,:}'
e Simulation of OFDMA system. (‘:)
e  GSM Network simulation. V.
e  CDMA Network simulation.
e  Simulation of spectrum sensing using energy detection method in co itive radio.
[}

Demonstration of OFDM / MIMO /Cogpnitive radio. (’O
\

Term Work, Practical and Oral:

conducted with the help of simulation tool (preferably urce) and breadboard and components.
Teacher should refer the suggested list of experiments a n design additional experiments to acquire
practical design skills. The experiments should be ud nt centric and attempt should be made to make
experiments more meaningful, interesting and in

At least 8 experiments covering the entire syllabus must be gl;% atch Wise”. The experiments can be

assignments graded from time to time. Th ill be converted to marks as per “Credit and Grading

Term work assessment must be based on th “%H performance of the student with every experiment and
% des w
System” manual and should be adde@ aVeraged. Based on the above scheme grading and term work

assessment should be done

The practical and oral examination %II be based on entire syllabus. Students are encouraged to share their
experiments codes on onlipz\ ository. Practical exam slip should cover all the 8 experiments for
examination. {\ 4
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Teaching Scheme
(Hrs.)

Subject Credits Assigned

Code

Subject
Name

Theory | Practical [Tutorial | Theory | TW/Pracs| Tutorial

Total

Major
Project-1

06 -- 3

ECP701

V4

Al

N
AN\

Examination Scheme

Theory Marks
Internal assessment

Avg. Of Test
Test1| Test2 1 and Test 2

v
Term 5t

tical
Sem. Wor( ral

Subject

Name End

Oral

Total

Exam | ¢ 7
25

Major

N\

Project-1

50

N\
Objective: The Project work enables the students to dev (&}e required skills and knowledge
gained during the programme by applying them for the a&%}ﬁsm of a specific problem or issue, via
a substantial piece of work which is carried out over a ended period. It also enables the students
to demonstrate the proficiency in the design ofwa res€arch project, application of appropriate
research methods, collection and analysis of t@ presentation of results.

e To proceed with the proj€ctrwork it is very important to select a right topic. Project can
be undertaken on ain of electronics and telecommunication programme.

Research and development projects on problems of practical and theoretical interest
should be encour %SL

Guidelines:
1. Project Topic:

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

e Stud
them

an certainly take ideas from anywhere, but be sure that they should evolve
e unique way to suit their project requirements.

* ) ' project work can be undertaken in a research institute or organization/company/any
siness establishment.

(’§} 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 ('1/(1/
Literature Survey Q

a) Survey Existing system fL

b) Limitation of the Existing system or research gap Q‘)

c) Problem Statement and Objective /Q}

d) Scope (b
Proposed System \

a) Analysis/Framework/ Algorithm \Eb

b) Details of Hardware & Software \Q\'

c) Design details \(2}

d) Methodology (your approach to solve the p@tm)

Implementation Plan for next semester %

Conclusion &C)

3. Term Work:
Distribution of marks for te

References +
rr%,rgs{all be as follows:
a) Weekly Attenda% roject Day
he

b) Contribution jn.t oject work
c) Project Rep@biral Bound)
d) Term d‘{lz entation (Internal)

The final €ertification and acceptance of TW ensures the satisfactory performance on the

abovuﬁ) ;
Q\& ractical :

4.%

al &Practical examination of Project-I should be conducted by Internal and External

Q examiners approved by University of Mumbai. Students have to give presentation and
demonstration on the Project- I.
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Optical
ECC801 | Communication 03 -- - 03 -- - 03
and Networks
Course Course Name Examination Scheme
Code Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work and/gﬁrél/
Testl | Test2 | Avg. Exam. (Hrs.) a3 P
Optical ‘\:) v
ECC801 | Communication | 20 | 20 | 20 80 03 - (1, A 100
and Networks v

FEC102 -
FEC202 -
ECC302 -
ECCA405 -
ECC501 -
ECC601 -

Y

Course pre-requisite:

Course Obijectives:

Course Outcome:

Q:-‘;\ esign a short haul or long-haul optical network with repeater by incorporating suitable

Engineering Physics-I

Engineering Physics-II

Electronic Devices & Circuits

Principles of Communication Engineering
Digital Communication

Electromagnetics and Antenna

7
Q)
Qi

N
S
N

Y

Introduction to optical fiber network ’Ggéd, elements and fundamentals.
To learn Parameters that limits rﬁg\[epeaterless transmission , its mitigation and Managing
techniques. ~§_

d

To learn high speed optical s@ , detectors and Amplifiers.
Study the multiplexing schemes¥SDH ,PDH and WDM and its applications for current and NGNs
To have an insight intg,Optical packet switched, bust switched and advanced networks

Learn high speed ne management techniques and challenges in its counterpart Free Space

N

Optics

Uni’rj?n; optical networks at large by identifying the types of fibers, cables and deployment.
esiga/point to point optical fiber communication links using appropriate optical fibers, light
rces, couplers, detectors, and multiplexers.

amplifiers.

Compare SDH, PDH and WDM techniques and implement.

Explore concepts of designing and operating principles of modern optical communication systems
and networks.

Apply the knowledge acquired to design the next generation fiber and FSO networks for indoor
and outdoor applications
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Module | Unit Topics Hrs.
No. No.
1.0 Introduction and Basics of Optical fiber communication 07

1.1 | Historical Development, Electromagnetic Spectrum, Optical Bands and Windows, Need
for optical fiber communication, Fiber optic cable types and color codes,

Block diagram, advantages and disadvantages of optical fiber cables, loss and
bandwidth, applications and deployment.

1.2 | Basics of Optical Fiber: Review of Ray theory, Wave theory, Light propagation in
optical fiber Classification of optical fibers, Propagation modes, MFD in SMF (L

O

1.3 | Fiber material, Fabrication techniques for high quality fiber: MCVD, fiber J({h\%s fiber
connectors, splices. Brief introduction to Photonic Crystal Fiber and its typg”}

2.0 Transmission Characteristic of Optical Fiber 07

2.1 | Dispersion in Optical fiber, types of dispersion, Dispersion com §(fi§n techmques
and dispersion measurements, Time domain and Frequency Do% measurements.
Dispersion management, Need for dispersion management (ahd”Post compensation
techniques. N

2.2 | Transmission losses in the optical fiber, Attenuation, Absorption losses, radiation losses
and linear scattering losses, Comparison of optical fib g,:‘lvyleasurement of attenuation:
Insertion loss, Return loss, OTDR. \Q\W

3.0 Optical Communication Systems N\ 07

3.1 | Working principle and characteristics of s ?ce‘s Edge emitting LED,, Edge emitting
LASER, VCEL, Spectrum, Noise, and mplifiers .

3.2 | Working principle and characteristics of}detectors (PIN, APD),coherent and non-
coherent detection, Intensity Qafd direct detection, optical receivers, receiver
performance: Bit error rate, Q and Eye diagram

3.3 | Point to point links syste@ co@é?atlons link power budget, and rise time budget

4.0 Optical Network Syste@ghponents and Optical Networks 08

4.1 | Couplers, isolators #Circulafors, multiplexers, Optical routers and filters - fiber gratings,
Fabry ,switches ?ﬁg\ length converters ,Add drop multiplexers

4.2 | SONET and_SDH/standards, architecture of optical transport networks (OTNS),
protection sehiemes in SONET/SDH, PDH

4.3 Operatio' ofinciple of WDM, WDM network elements and Architectures. Types of
W orks, WDM Access Network, WDM Metro Networks, WDM Long Haul
Netv

ata center networks and Elastic Networks
5.0 s ket Switching and Access Networks 04
M} OTDM, multiplexing and de-multiplexing, synchronization and broadcast OTDM
2\‘ networks.
{N\ 5.2 | Network architecture overview, optical access networks. FTTH Network
- /| 5.3 | Optical Burst switching Networks
4%3 Network Design and Management 06

6.1 | Transmission system model, power penalty, transmitter, receiver, optical amplifiers,
crosstalk.

6.2 | Network management functions, configuration management, performance management,
fault management, optical safety, and service interface

6.3 | Introduction to free space optics and its challenges

Total 39
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Text books:

1. John M. Senior, —Optical Fiber Communicationl, Prentice Hall of India Publication,
Chicago, 3rd Edition, 2013

2. Gerd Keiser, —Optical Fiber Communicationl, Mc-Graw Hill Publication , Singapore,
4th Edition, 2012

3. T.L.Singhal —Optical Fiber Communication Principles and Applications, Cambridge
Press, Edition 2016

4. Kumar Sivarajan and Rajiv Ramaswamy, Morgan Kauffman, Optical Networks: A
Practical Perspective, Elsevier Publication Elsevier India Pvt. Ltd, 3rd Edition, 2010.

5. lvan B. Djordjevin, _Advanced Optical and Wireless Communication
Systems, Springer, Edition 2018. {1/

6. Debasish Datta,Optical Networks,Oxword Cambridge University Press,2021

7. Kaushal, H.Jain, V.K. Kar,S, Free Space Optical Communication ,Springer,2617/

/

Reference books &
1. G Agarwal, —Fiber optic communication Systemsl, John Wiley and Sous, 3rd Edition,
New York 2014
2. Rajiv Ramaswami and Kumar N. Sivarajan, —Optical Networh'\ ractical
Perespectivel, Elsevier Publication Elsevier India Pvt.ltd, 3#d Edition, 2010
P.E.Green, —Optical Networksl, Prentice Hall, 1994 \
Biswanath Mukherjee, —Optical Communication \«k’sll, McGraw-Hill, 1997.

5. Le Nguyen Binh, —Optical Fiber Communicatio m: Theory and Practice with
MATLAB and Simulinkl, CRC Press, 2010 \v ’

6. 2. Harry G. Parros, Communication Orie d~l}§t orks, Wiley
7. G. Agrwal, Fiber Optic Communication , John Wiley and Sons, 3rd Edition,
New York, 2014. C)
m

Further reading:
https://www.iitq.ac.in/psm/qiDZ% gterial/Subir Bandyopadhyay Lecturel.pdf
https://www.rp-photonics.com/fi fabrication.html

WWW.053.0rQ Q}%/

> w

Internal Assessment arks):

Internal Assess (%A) consists of two class tests of 20 marks each. IA-1 is to be conducted on
approximatel 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.
Ave@n e two tests will be considered as IA marks.

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

ester Examination (80-Marks):

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 Hrs.)

Credits Assigned

Theory | Practical

Tutorial

Theory

Practical

Tutorial

Total

ECCDLO
8011

System on Chip 03 -

Design

03

.

03

Ql’

Examination Scheme

{A‘W
LV

Theory Marks Exam Practical | Total
Course Code | Course Name Duration ,Work | And
Internal assessment End | (inHfs Oral
Sem. K
Avg. Of | Exam
Test1 | Test2 | Test1and \(:O
Test 2 \(&\,
. Ny”
ECCDLO | System on Chip 20 | 20 20 \\@r 03 | - - 100
8011 Design «5\
o N
Gl

Course Prerequisite: /&V

ECC303 Digital System Design 4{‘

ECC503 Digital VLSI Design

ECMG601 Mini Project 2B- FPGA basecéeject
Course Obijectives: S{\.

- ‘ - -

1. To introduce moderprsyStem design using SoC

2. To understand the CQ:?M of hardware software co-design

3. To learn software and hardware design integration
Course Outcom@
After suc%e‘g ompletion of the course student will be able to

COL:*Explain basics of SoC design

CO2:Design and verify SoC system

CO3: Explain physical design flow

CO4: Analyze routing issues in SoC Design

COS5: Interpret complex SoC design issues

CO6: Explain non-technical issues related to SoC
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Module Unit
No. No.

Topics Hrs.

1 Introduction to SoC Design 08

11 The fundamental trends of SoC design, SoC design flow, The Semiconductor | 03
Economics, Challenges in SoC design

1.2 Hardware system structure, Software structure, Accelerating Processors for | 05
traditional software task, System Design with multiple processor design

2 System Level Design 05

. r3

2.1 Complex SoC system architecture, Processor centric SoC organization, (\:) ¥ 03
Communication Design — (
Hardware and Software interconnects

2.2 Balancing computation and Communication, SoC Design flow, @«uﬁocessor 02
building block in SoC design

3 RTL Synthesis 08
3.1 Review of Verilog - RTL Coding and RTL Synthesis RTL ng’gmdellnes 08
Synthesizable coding style, FSM Coding style, Memory Modelling.
4 SoC Verification N, 08
4.1 Verification technology options, Verification mem‘obgslog’@“y. System level 08
verification, block-level verification. Timing vepg’ on
5 Physical Design 06
51 Partitioning, Floor Planning, Placeme% |?Tg Goals of routing, Global 06
' routing, Physical verification and desi
6 Reconfigurable SoC Arithmetic#€ase Study 04
6.1 16 bit Carry Skip Adder on FP@Awsing LUT, 16 bit Carry Select Adder on 04

FPGA using LUT, Divide- ar; —c quer 4 x 4 multiplier design using LUT

39

Textbooks: <</

1. Engineering the Complex -YFast, Flexible Design with Configurable Processors-Chris Rowen,
Pesrson, 2004.

2. System on a chip veri \rbn Methodology and Verification-Second edition, Prakash Rashinkar,
Peter Paterson, Lee h, Kluwer Academic Publishers

3. Digital Deagn@ TL Design, VHDL and VERILOG- Frank Vahid, John Wiley and Sons

Publisher 2&)

Reference Books:

%on-a-Chip: Design and Test- Rochit Rajsuman-Artech house-2002

Physical design Automation: Theory and Practice, Sadiq Sait, Habib Youssef, World Scientific
lishing, 1999

urviving the SoC revolution- Henry Chang, Larry Cooke, Grant Martin, Kluwer Academic
Publishers-2002

E-Resources:

1. https://nptel.ac.in/content/storage2/courses/117101058/downloads/Lec-2.pdf
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2. https://www.btechguru.com/engineering-videos--electrical-engineering--circuit-theory--system-

on-chip-(soc)-video-lecture--1790--4--21.html

http://www.asic.co.in/DesignGuidlinesRTLcoding.htm#:~:text=1.1%20STYLE%20AND%20NA
MING%20GUIDELINES&text=WHY %3A%20Readability%20is%20required%20to,well%20as
%20transferability%20between%20designers.&text=WHY %3A%20T0%20avoid%20conflict%2

C%20module,%E2%80%9Ccontrol%E2%80%9D%20are%20to0%20generic

N
Internal Assessment (20-Marks): Q‘ {/

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

AN

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will Cp?oportional to number of
respective lecture hours mentioned in the curriculum. \Q

1. Question paper will comprise of total 06 questions, each \@)-i»ng 20 marks.

2. Question No: 01 will be compulsory and based on LL%s llabus wherein 4 to 5 sub-questions
will be asked. %

3. Remaining questions will be mixed in nature apd'randémly selected from all the modules.

4.Total 04 questions need to be attempted. » \ J}
T —
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https://www.btechguru.com/engineering-videos--electrical-engineering--circuit-theory--system-on-chip-(soc)-video-lecture--1790--4--21.html
http://www.asic.co.in/DesignGuidlinesRTLcoding.htm#:~:text=1.1%20STYLE%20AND%20NAMING%20GUIDELINES&text=WHY%3A%20Readability%20is%20required%20to,well%20as%20transferability%20between%20designers.&text=WHY%3A%20To%20avoid%20conflict%2C%20module,%E2%80%9Ccontrol%E2%80%9D%20are%20too%20generic
http://www.asic.co.in/DesignGuidlinesRTLcoding.htm#:~:text=1.1%20STYLE%20AND%20NAMING%20GUIDELINES&text=WHY%3A%20Readability%20is%20required%20to,well%20as%20transferability%20between%20designers.&text=WHY%3A%20To%20avoid%20conflict%2C%20module,%E2%80%9Ccontrol%E2%80%9D%20are%20too%20generic
http://www.asic.co.in/DesignGuidlinesRTLcoding.htm#:~:text=1.1%20STYLE%20AND%20NAMING%20GUIDELINES&text=WHY%3A%20Readability%20is%20required%20to,well%20as%20transferability%20between%20designers.&text=WHY%3A%20To%20avoid%20conflict%2C%20module,%E2%80%9Ccontrol%E2%80%9D%20are%20too%20generic
http://www.asic.co.in/DesignGuidlinesRTLcoding.htm#:~:text=1.1%20STYLE%20AND%20NAMING%20GUIDELINES&text=WHY%3A%20Readability%20is%20required%20to,well%20as%20transferability%20between%20designers.&text=WHY%3A%20To%20avoid%20conflict%2C%20module,%E2%80%9Ccontrol%E2%80%9D%20are%20too%20generic

Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Natural
ECCDLO Language 03 -- -- 03 -- -- 03
8012 -
Processing
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.) ~ $i¥ .
Natural { ‘z/
ECCDLO | | ouage 20 20 | 20 80 03 . Q 100
8012 - (’}
Processing “
| 4

1.
2.

3.

S WN R

Course Pre-requisite:

Course Objectives:

Course Outcomes:

To understand natural language processing and to learn ho
To get acquainted with the basic concepts and algorith
morphology, syntax, semantics, and pragmatics.
To design and implement applications based on

N
RS
N

@anguage processing

After successful completion of the courseg{lg'.éé will be able to:

Have a broad understanding of th

Understand the mathematical and 1
Be able to Design, implemer%é,test algorithms for NLP problems

Perform Word-Level, Sy

ldjof natural language processing.
istic preliminaries necessary for various processes in NLP

el and Semantic-Level Analysis
of Pragmatics in NLP

Develop basic unders ajgi;n
Be able to apply NLP% iques to design real world NLP applications

R0

ply basic algorithms in this field.
Q\ cription of the main language levels:
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Module

Unit

No. No. Topics Hrs.
1.0 Introduction to Natural Language Processing 06
1.1 | The need of NLP. Generic NLP system, Levels of NLP 02
Stages in building a Natural Language Processing System. Challenges and ambiguities in
1.2 . 04
NLP Design
2.0 Mathematical and Linguistic Preliminaries 06
21 Probability Theory, Conditional Probability and Independence, Bayes Rule, Rand 04
: Variables, Probability Distributions, Statistics, Counting, Frequency, Mean and Varian¢®
2.2 | English Grammar, Parts of Speech, Phrase Structures {\(\:} V 02
Word Level Analysis
3.0 y o v 06
Tokenization, Segmentation, Lemmatization, Edit Distance, Collocation Stemmer,
31 N L Model 04
-gram Language Mode A’
3.2 | Morphological Analysis, Derivational and Reflectional Morphologx ® 02
A J
4.0 Syntax-Analysis C‘,) 08
N\
4.1 | Tag set for English, Penn Tree bank, Introduction to PW&peech Tagging (POST) 02
4.2 | Markov Processes, Hidden Markov Models (HMl\&‘(/ 02
4.2 | Parts of Speech Tagging using Hidden Mark?v M@éls, Viterbi Algorithm 04
5.0 Semantic Analysis P »} 08
Lexical Semantics, ambiguous wor ,\@;ﬂ senses, Relations between senses: synonym,
4.1 | antonym, reversives, hyponym, hypesnym, meronym, structured polysemy, metonymy, | 04
zeugma p
3
Introduction to WordNet %y synset, sense relations in WordNet. Cosine distance
4.2 04
between documents. W ense disambiguation.
6.0 Pragmatics and ap@%s of NLP 05
Reference resol }éQ Discourse model, Reference Phenomenon, Syntactic and Semantic
6.1 . 03
Constraints on/€p, reference
6.2 Applicati O "NLP: Categorization, Summarization, Sentiment Analysis, Named Entity 02
: Recognttion,; Machine Translation, Information Retrieval, Question Answer System
(“ i Total 39
Text Boo 5

rafsky, James H. Martin, Speech and Language Processingl Second Edition, Prentice Hall.

: 5321&

Reference books

1. Steven Bird, Ewan Klein, Natural Language Processing with Python, O‘Reilly

2. Alexander Clark (Editor), Chris Fox (Editor), Shalom Lappin (Editor), The Handbook of Computational Linguistics

and Natural Language Processing

NPTEL / Swayam Course:

1. Course: Natural Language Processing By Prof. Pawan Goyal, IIT Kharagpur
https://onlinecourses.nptel.ac.in/noc21_cs102/preview

2. Course: Applied Natural Language Processing By Prof. Ramaseshan R, CMI
https://onlinecourses.nptel.ac.in/noc20 cs87/preview
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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 IA marks.

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number o‘fwn
respective lecture hours mentioned in the curriculum. (-1/

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 th es.
4.Total 04 questions need to be attempted. o b
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCDL | Wireless
OC8013 | Networks 03 B B 03 B B 03
Course Course Examination Scheme -
Code Name Theory Marks Exam Term | Prac 'dfalb Total
Internal Assessment End Sem. Duration | Work | an *}(‘)Ib
Testl | Test2 | Avg. Exam. (Hrs.) A(i\
ECCDL | Wireless B Pud
OC8013 | Networks 20 20 20 80 03 - Q 7V - 100
)
N

Course Pre-requisite:

ECC602 - Computer Communication and Networks
ECC702 - Mobile Communication System

Course Obijectives: \\:/2)

To analyze the fundamental architecture, design issu \S\Endards of wireless networks.
To compare Personal Area Network (PAN) technglegie
To classify different LAN topologies and tech @s and ad hoc networks.

To classify network protocols, ad hoc vehi works and Wireless MANS.

To understand planning and design of G CDMA system in Wireless WANS.
To apply Wireless sensor networks coficepts'to develop an loT applications.

X

After successful completiw’ course student will be able to:

ogbkwnpE

Course Outcomes:

Explain fundamental Q;c/@ecture, design issues and standards of wireless networks.
Compare differe

N =

and 6LoWPAN.

Analyze diﬁ%}nrp LAN topologies and technologies and ad hoc networks.

Comparg-arious types of network protocols, ad hoc vehicle networks and Wireless MANS.
Evaluat planning and design of performance of GSM and CDMA system in Wireless WANS.

Underst

o0k w

uch as ZigBee, Bluetooth, UWB, NFC and 6LoWPAN.

of Personal Area Network (PAN) technologies such as ZigBee, Bluetooth, UWB, NFC

d the basic network architecture of Wireless sensor networks concepts to develop an loT applications.

>
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Module | Unit

No. No. Topics Hrs.

10 Overview of wireless networks 04

Wireless Networks:
1.1 | Architecture, Classifications, Switching technology, Communication Problems, | 02
Reference Models. Networking issues and Networking Standard.

Wireless Body Area Networks: (L
1.2 | Properties, Network Architecture, Network components and Applications {1/ 02
r \

20 Wireless Personal Area Networks }/ 10
WPAN: Bluetooth (802.15.1): Radio Specifications, Protocol ‘b&;Lmk Types,
2.1 | Security, Topologies, Applications. / 02
ZigBee (802.15.4): Radio Specifications, Components, Top@&greé Protocol Stack,
2.2 | Applications. 02
©
53 RFID: Radio Specifications, Architecture, Types.and‘applications. 02
N - -
24 Near Field Communication & UWB (802.%%@“. Introduction and working. 02
,5 | BLOWPAN: Features, Architecture, pr@‘lﬁtack and applications 02

7™
i Wireless Local Area NetworWless Adhoc Networks 06

£

Wireless Local Area Net : Equipment, Topologies, Technologies, Applications,
3.1 | Main features of IEEE b, i and n, Protocol Architecture of WLAN 03

Wireless &?Networks Features, advantages &  Applications
3.2 MoblleAdho ks: Network Architecture, MAC Protocol. 03

Wireless,rg;‘tropolltan & Vehicular Adhoc Networks

4.0 05
2NN\
(IEEE802.16):Introduction, WMAN Network Architecture, Network

41 (?})tocols, Broadband Wireless Networks, Applications 03

O
‘\Zjé) Vehicular Adhoc Networks (VANETS): Characteristics, Protocols & Applications 02
/%6’{;. Wireless Wide Area Networks 06
\\rw 51 Planning and design of Wireless Networks, Radio design for a cellular Network 04
59 Receiver sensitivity, Link budget for GSM and CDMA Systems, HSDPA 02
6.0 Advanced Technologies of Wireless Networks 08

Wireless Sensor Networks: Network Architecture, Design Considerations, Network

6.1 | Protocol Stack, and Applications 04
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Wireless Mesh Network: Network architecture, Protocols, technologies &

6.2 | Applications 02
Internet of Things: loT Conceptual Frame work, Architecture, Technology &

6.3 | Examples. M2M Communication 02

Total 39

AV

Text Books & References: (::)

1. Vijay K. Garg, “Wireless Communication and Networking”, Morgan -Kaufmann (‘LSerieS
/

in Networking—Elsevier %)
2. Kazem Sohraby, Daniel Minoli, and Taieb Znati, “Wireless @ Networks:

Technology, Protocols, and Applications”, Wiley Student Edition /
3. Dr SunilkumarS. Manvi, Mahabaleshwar S. Kakkasageri, “C\;@ess and Mobile

Networks Concepts and Protocol”Wiley India Pvt Ltd \
4. Raj Kamal, “Internet of Things Architecture & Design Principleei’é\/lcgraw Hill

s

Internal Assessment (20-Marks): {,"

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

End Semester Examination (80-M

Weightage to each of the m dug/ﬂl end-semester examination will be proportional to
number of respective lecture @ mentioned in the curriculum.

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

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

4. Weightage ch module will be proportional to number of respective lecture hours as
menti@?} in the syllabus

uestions need to be solved.

5. Total

<% N
5
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ECCDLO | Web Design
8014 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.) a1,
ECCDLO < l/y
8014 Web Design 20 20 20 80 03 - (,}Q 100
W 4
A
Course pre-requisite: Qf}\.}
. /

ETS: 305 — Skill development lab Java (b
ETC: 405 - Skill development lab Python \
Course Obijectives: \E:Q
1. To design and create web pages using HTML5 and CSS3. \Y,
2. To implement client-side scripting to static web pages. /\\0
3. To create dynamic web pages using server-side scripting. \\(«

4. To use MVC framework for web application development. \‘R
5. To use web services in web application development

Course Outcome:

After successful completion of the course students e to:

1. Design web pages using HTML5 and CSS3. 4\

2. Apply the concepts of client-side validation sC

3. Build responsive web pages using front-end work Bootstrap.

4. Develop a web application using appro@web development framework.
5. Understand working of web service

ipts to static web pages using JavaScript and its framework.
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Module | Unit Topics Hrs.
No. No.

1.0 INTRODUCTION TO WWW 03

1.1 | Understanding web system architecture, understanding 3 - tier web architecture. Clients,
Servers and Communication, The Internet, Basic Internet protocols, World wide web,
HTTP Request Message, HTTP Response Message, Web Clients, Web Servers

2.0 CLIENTSIDE PROGRAMMING PART | 05

2.1 | HTML: Basic structure of an HTML5 document, Creating an HTML5 document,
Markup Tags, Heading-Paragraphs, line Breaks HTML5 Tags - Introduction to eleng€nts

of HTML, Working with Text, Lists, Tables and Frames, Hyperlinks, Ima m‘i'z]d

Multimedia, Forms and other HTMLS5 controls N\

2.2 | CSS: Concept of CSS, Creating Style Sheet, CSS Properties, CS§ ng 4

(Background, Text Format, Controlling Fonts), Working with block elefents and

objects, Lists and Tables, CSS Id and Class, Box Model(lntroductio@\é@er properties,

Padding Properties, Margin properties), CSS Advanced (Grouping, Rimension, Display,

Positioning, Floating, Align, Pseudo class, Navigation Bar, | prites, Attribute
sector) \
3.0 CLIENTSIDE PROGRAMMING PART Il Cn 03
3.1 | Bootstrap )

Introduction to Bootstrap, downloading and insfh@g ’Bootstrap. The Grid System:
Introducing the Grid, Offsetting and Nesting @nsive Features, Utility Classes, and

Supported Devices.

CSS Foundations: Typography in Boogt&;psswling Tables, Styling Forms, Styling
Buttons, Images, icons, and Thumbnai avigation Systems: Tabs, Pills, and Lists,
Breadcrumbs and Pagination, Navigatiop Bar, Making the Navigation Bar Responsive.

4.0 WEB DEVELOPMENT WITH JAVA 12

4.1 | Server-side programmi ava Servlets: Java Servlet Architecture, Servlet Life Cycle,
Form GET and POST /':\cti ession Handling, Understanding Cookies,

4.2 | Client-side progr. rﬁ@g: JavaScript
Introduction to J% pt, Lexical Structure, Types, Values, Variables, Expressions and
m

Operators, egzas ts, Objects, Arrays, Functions, Pattern matching with regular
expressions cript in Web Browsers, The Window object, Scripting Documents,

Handlin S,
a

ry: jQuery Basics, jQuery Getters and Setters, Altering Document Structure,

4.3 ientsside programming: JavaScript framework jQuery

dling events with jQuery, Animated Effects, Utility functions, jQuery Selectors and
a </}Selection Methods,

\‘\ SERVERSIDE PROGRAMMING 12

C
I:».:S.l MVC architecture - Introduction and applications, Server side-scripting — Laravel

Q"’“ d Framework

Managing Your Project Controllers, Layout, Views, and Other Assets.

5.2 Introduction to PHP, PHP Tags, Adding Dynamic content, accessing form variables,
identifiers, user-declared variables, Data types, Constants, Operators, Control structures,
Conditionals, Iteration constructs, using arrays, string manipulation and regular
expressions, reusing code and writing functions.

5.3 | Designing and creating your web database, Accessing MySQL database from the Web
with PHP, Session Control in PHP

5.4 | Introduction to AJAX: AJAX design basics, AJAX vs Traditional Approach, Rich User
Interface using Ajax
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6.0

WEBSERVICES

03

6.1

and challenges of using web services.

Introduction to Web Services: The definition of web services, basic operational model of
web services (SOAP and REST), tools and technologies enabling web services, benefits

6.2 | Web Services Architecture: Web services Architecture and its characteristics, core

building blocks of web services, standards and technologies available for implementing
web services, web services communication, basic steps of implementing web services

Total 39

Text Books : (1/

1. “Web Technology Black Book”, Dreamtech Press, First Edition, 978-7722- 97 /.1/

2. WEB TECHNOLOGIES A Computer Science Perspective Jeffrey C. Jacksorf Dufjdesne
University P 4

3 Developing Java Web Services, R. Nagappan, R. Skoczylas, R.P. Srigane@&ﬁey India, rp
2008

4. Learning Bootstrap Aravind Shenoy Ulrich Sossou PACKT PUBLIS G

Reference Books \

1. Ralph Moseley, M.T. Savliya , “Developing Web Applic.{.gp)ls", Willy India, Second
Edition, A\

2. Robin Nixon, "Learning PHP, MySQL, JavaScript & & HTML5" Third Edition,
O’REILLY,2014. /2}'
(http://www.ebooksbucket.com/upIoads/itprogram%/javascript/Learning_PHP_MySQL
_Javascript_CSS_HTM L5_Robin_Nixon_3@Xi§,

3. Professional Rich Internet Applications: AJA d Beyond, Dana Moore, Raymond Budd,
Edward Benson, Wiley publications. https://ebooks-it.org/0470082801-ebook.htm

4. Jennifer Kyrnin, “SAMS Teach Y- Bootstrap in 24 hours”, st edition, Pearson
Education.

5. Martin Bean, “Laravel 5 Essenfials’y PACKT Publishing Ltd

6. Harvey & Paul Deitel & SS(%ZS, Harvey Deitel and Abbey Deitel, “Internet and World
Wide Web - How To Program”, Fifth Edition, Pearson Education, 2011.

7. Achyut S Godbole a% ahate, “Web Technologies”, Second Edition, Tata McGraw
Hill, 2012.

8. Thomas A Powe yF);jtz Schneider, “JavaScript: The Complete Reference”, Third Edition,
Tata McGraW' 11, 2013.

9. David Flanagan, “JavaScript: The Definitive Guide, Sixth Edition”, O'Reilly Media, 2011

10. Steven r, “The Complete Reference — PHP”, Tata McGraw Hill, 2008

11. Mi grath, “PHP & MySQL in easy Steps”, Tata McGraw Hill, 2012.

12. ] M n and A. Grabel, “Head First HTML and CSS”, 2nd edition, O Reilly..

13. Frain, “Responsive Web design with HTMLS5 and CSS3”, PACKT Publishing Ltd.

1N. elling and L. Thomson, “PHP and MySQL Web Development”, 4th edition, Adison

7 Wesley Professional.
§
<\2,,1/Digital Material:
1. www.w3schools.com

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 1A-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.
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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 | RF Design
8015 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 | or pesign | 20 20 | 20 80 03 - £ 100
8015 (\ ’

o
e
&

uilding blocks in a typical RF

Course Pre-requisite:
1. Electromagnetic and Antenna
2. Principles of Communication Engineering
3. Microwave Engineering

Course Obijectives: The course should enable the students to:
1. To learn RF circuit fundamentals for designing various citgti
transceiver
2. To learn importance of EMI/EMC
Course Outcomes:
Design impedance matching networks and K've

Design and appraise the RF amplifiers
Design and appraise the RF oscillators -3:..

Differentiate the RF mixers

Analyze EMI and EMC in RF ciycuit
Analyze stability of RF trans—r@r
>

oML E
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Module | Unit
No. No.

1.1 Introduction to Periodic Structure

Topics Hrs.

1.2 | Filter design using Image parameter method (Theory and Numerical)

Filter design using Insertion loss method- Maximally flat low pass prototype, Equal
1.3 | ripple low pass prototype, Filter transformation and filter implementation. (Theory and
Numerical)

21 Two-port power gain derivation, signal flow graph(SFG) and stability criteri

(Theory and Numerical) -
59 Single stage amplifier design: Design for maximum gain, design for specﬁieB,Bﬁin,
' low noise amplifier design (Theory and Numerical) ot
23 Power amplifier design: Characteristics of power amplifier and cIas@meplifiers,
' design of class A power amplifier. (Theory and Numerical)

3.1 | One-port microwave oscillator design. (Theory and Numeriaa;lz

3.2 | One-port microwave oscillator design. (Theory and NL@&()
3.3 | Analysis of phase noise in oscillators

s: Single ended diode mixers, FET
nd other types of mixers

41 Mixers: Characteristics, Various types @
' ixers'a

mixers, Balanced mixers, Image reje

Introduction: Natural an
Circuits. Quantification o

Elements of Inte@cé’ Including Antennas, Transmitters, Receivers and
5.2 | Propagation. Ele quipment And System EMI Concepts. Examples Of EMI
Coupling Modes

Mode of cou : Common-Mode coupling , Differential mode coupling, and other
coupling isms (Power supply and victim amplifiers)

ar Sources of EMI, EMI From Apparatus and

5.1 unication System EMI

5.3

6.1 mc eving EMC: Grounding, Bonding, Shielding Effectiveness, EMI Diagnostics
' ixes: Techniques Used In EMI Diagnostics Fixes, troubleshooting.

Od?struments, Tools, used to measure Electromagnetic Field (Radiated and

6?2\ onducted Emission): voltage and current probe, LISN, CDN, Clamp, Field probes,

Spectrum analyzer, Oscilloscope, EMI Receiver

D Electromagnetic Noise specification: Surge, EFT (Electrical Fast transients), PFMF,

Q~/ 6.3 | Radiated and conducted susceptibility, Voltage and dips interruption, Ring wave,

Damped oscillatory wave

EMC Specifications, Standards And Measurements: A Discussion of the Genesis of

6.4 | EMC documentation including a historical Summary, The Rationale, and A Review of

MIL-Std., FCC And CISPR Requirements

Total 39

Text Books:
1. David Pozar, “Microwave Engineering”, Wiley Publication (Fourth Edition)
2. Ludwig R. and Bogdanov G., “RF Circuit Design”, Prentice Hall
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@

Jack Smith, "Modern Communication circuits”, Tata McGraw Hill

4. W. Prasad Kodali, “Engineering Electromagnetic Compatibility: Principles, Measurements,
Technologies, and Computer Models”, Wiley-IEEE Press (Second Edition)

5. David. A. Weston, “Electromagnetic Compatibility principles and applications”, Marcel
Dekker (Second Edition)

6. MARK I. MONTROSE EDWARD M. NAKAUCHI, “Testing for EMC compliance:

Approaches and Techniques”

Reference books

1. Guillermo Gonzalez, "Microwave Transistor Amplifiers Analysis and Design "Prentice Hall.
(Second Edition)

2. M. L. Sisodia, G. S. Raghuvanshi, “ Microwave Circuits and Passive Devices”, New Eégt/

International Publisher(First Edition)
3. Clayton R. Paul, “Electromagnetic Compatibility", John Wiley & Sons. (Second Edlt@b

Useful Links: /
1. www.nptelvideos.in Q}
2. https://nptel.ac.in/courses/108/106/108106138/

3. https://freevideolectures.com/course/4367/nptel—microwave—theory—tecl;ff%tfes

\

Internal Assessment (20-Marks): \>.”’

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

End Semester Examination (80-Marks): ,&C)

Weightage to each of the modules in e 's%nester examination will be proportional to number of
respective lecture hours mentioned in thécdrriculum.

1. Question paper will com ofztotal 06 questions, each carrying 20 marks.
2. Question No: 01 Will%ompulsory and based on entire syllabus wherein 4 to 5 sub-

questions will be as%ﬂ
3. Remaining questi be mixed in nature and randomly selected from all the modules.
4. 4.Total 04 ques@%ﬁeed to be attempted.

O
O

QO
oV
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Subject | Subject Name Teaching Scheme Credits Assigned
Code (Hrs.)
Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
ECCDLO | Autonomous
8021 Vehicles 03 B B 03 B B 03
Subject Subject Examination Scheme
Code Name Theory Marks Exam Term Practical | Total
Internal assessment End Duration | Work | And Oral
Test | Test | Avg.of | Sem. | (inHrs.) )
1 2 Test1l | Exam {1/ 4
and Q
Test 2 q P
ECCDLO | Autonomous | 20 20 20 80 03 - <f V. 100
8021 Vehicles (\’[}
N

Course Pre-requisite:
ECCDLO5015 : Sensor Technology
ECC603 : IPMV

ECC604 : ANNFL
ECCDLO7012 : Deep Learning

Course Objectives:

ok wdE

Course Outcome:

After successful completion of the ¢
Understand fundar@

Compare diff

ocukrwnE

Ilustrate di

Understand the in- vehicle communication as
Understand perception and localization in
Get to grips with planning and control
To know the various applications of

dent will be able to
Is of SDC (Self Driving Cars).

\(;
rs), advantages and challenges in SDC’s.

Introduction to Autonomous vehicles/SDC (Self Driyi
Gain Knowledge about the Sensors in SDC’s. %
DC’

"

types of Sensors in SDC’s.
protocols of In - vehicle communication for SDC’s.
ion and localization in SDC’s.

{‘:\0\/

S

Identifypet
Anal nning and control in SDC.
Eyaluate different applications and algorithms in SDC’s.

QO
oV
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Module | Unit Topics Hrs.
No. No.
1.0 Introduction 04
1.1 | Introduction to Autonomous Vehicles /Self Driving cars (SDC), Benefits of SDCs,
Challenges in Current Deployment.
1.2 | Levels of Autonomy
2.0 Sensors in Autonomous Vehicles 06
2.1 | Camera (3D and stereo), LiDAR, Sensor Fusion
2.2 | Passive Perception with Sonar and Millimeter Wave Radar
2.3 | Vehicle-to-Everything Infrastructure
3.0 In-Vehicle Communication Systems ) Vo8
: . . NV
3.1 | CAN: Introduction and architecture {,ﬂ‘\‘}
3.2 | CANopen: Introduction and architecture g 74
3.3 | FlexRay protocol: Introduction and architecture {\\/‘_‘}
3.4 | Introduction to Operating System for SDC’s. gy
{
4.0 Perception and Localization in SDC y\ t) 09
4.1 | Introduction to Computer vision in SDC. Artificial eygS.\/'S human eyes.
Four pillars of autonomous driving: Perception, Loc@t;at’lon, Planning and Control.
82N
Perception: Object Detection and Line Lan d«:&?on
4.2 | Object/ obstacle Detection: Comparison o d 3D object detection.
Overview of ML algorithms for obst ection-Histogram of Oriented Gradients
(HOG), Support Vector Machine (S
Obiject detection using deep Iea{ﬁnc}; algorithm: Architecture of YOLO
. . e . . .
Line Lane Detection: | t/rﬁiuctlon to Semantic Segmentation, architecture,
4.3 | overview of differenty ie segmentation architecture.
Localization: Intr uag(to GNSS, GNSS error analysis, Visual Odometry, SLAM
4.4 | Self-Learning:_Implementation of YOLO for object Detection, Implementation of
semantic se on for images.
\ 4
5.0 Plannin Control in SDC 06
2 (> . . . .
51 | P &’and Control: Architecture of planning and control, Traffic Prediction and
g.
p i
/Ekzi\uzbehavioral decision, Motion Planning and feedback control.
6.0 \'{) Applications of SDC 06
LI | Aep
p \_ 6.1 | DragonFly Model: Sensor Configuration and Software Architecture
Ly ’ 1/ 6.2 | Enabling Commercial Autonomous Space Robotic Explorers: Sensor configuration
\)m and its working.
6.3 | Algorithm for YOLO object detection: Detecting objects in images and
Detecting objects in videos
Total 39
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Textbooks:

1. Sumit Ranjan, Dr. S. Senthamilarasu - Applied Deep Learning and Computer Vision for Self-
Driving Cars , Packt Publishing Ltd. 2020.

2. Shaoshan Liu, Liyun Li , Jie Tang, Shuang Wu, Jean-Luc Gaudiot - Creating Autonomous
Vehicle System, Second Edition , Morgan & Claypool Publishers , 2018.

3. William Ribbens - Understanding- Automotive-Electronics , Butterworth-Heinemann Publisher
, Fifth Edition, 1998.

Reference Books:

1. Markus Maurer ,J. Christian Gerdes, Barbara Lenz , Hermann Winner - Autonomous D (R/
Technical, Legal, Social Aspects, Springer Open, 2015.
2. Shaoshan Liu - Engineering Autonomous Vehicles and Robots, Wiley, 2020. (L
/

E-Resources: Q:}
1. Open Innovation in EVs: A case study of Tesla Motors 9
https://www.diva-portal.org/smash/get/diva2:635929/FU LLTEXQ’le

2. Autonomous vehicles Research report by MRCagney \
https://drive.google. com/drive/folders/lananquKUp{(MDLFPPqG? DKakuyItf

3. Reinventing Safety: A Joint Approach to Automated D\@g Systems Mercedes-Benz and
Bosch \h
https.//www.dalmler.com/documentsllnnovatlc}hb er/vssa-mercedes-benz-and-

bosch.pdf %\}5

Online Courses {r %
1. https://diqitaldefvnd.com/best—seK;d #g-cars-courses/
2. https://www.classcentral.com[gburs}/intro-self-drivinq-cars-13140

&)

Internal Assessment (20- s):\/

Average of the t\(\ ts will be considered as [A marks.

End Secjte xamination (80-Marks):

ive lecture hours mentioned in the curriculum.

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

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

Internal Assessment (IA@SIHS of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40% ‘S\tg yllabus and IA-2 will be based on remaining contents (approximately
40% syllabus but %w ing contents covered in IA-I). Duration of each test shall be one hour.

W%ag to each of the modules in end-semester examination will be proportional to number of

(1/ 2. Question No: 01 will be compulsory and based on entire syllabus wherein 4 to 5 sub-questions
Q‘“ will be asked
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https://www.diva-portal.org/smash/get/diva2:635929/FULLTEXT01.pdf
https://drive.google.com/drive/folders/1nxROagqwDKUpVMDLFPPgG7_DKakuyItf
https://www.daimler.com/documents/innovation/other/vssa-mercedes-benz-and-bosch.pdf
https://www.daimler.com/documents/innovation/other/vssa-mercedes-benz-and-bosch.pdf
https://digitaldefynd.com/best-self-driving-cars-courses/
https://www.classcentral.com/course/intro-self-driving-cars-13140

Course Course TeaCh('E?,sS )C heme Credits Assigned
Code Name Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
Satellite and
ECSDLO INano Satellite | 03 - - 038 | - - 03
Communication
Examination Scheme a8 4
Theory Marks Q} v
Course Course Internal assessment End Terrﬂ Pracic| o ot | Tota
Code Wor a
Name Test1 |Test2 Avg. Of Testl Sem. @
and Test 2 Exam (\
Satellite and (}‘)/W
E%%QZL O INano Satellite 20 20 20 80 \ - - | 100
Communication 2
)

Prerequisites:
e Analog Communication

>
e Digital Communication %\%\\

Course objectives:
e To understand the basics of satellite communicatigns and different satellite orbits
e Provide an in-depth understanding of satell tpe%m
earth station technology
e To Analyze and evaluate satellite link'design
e To review structure design, payl@d space segment related to Nano satellite.

Course outcomes:
After successful completion of t?‘&%&urse student will be able to
e Understand the basic pé@e ts of satellite communication system and orbital parameters.
e Explain various lite sub-systems, earth station technologies and launching mechanisms.

e Analyze and gval link budget and various performance parameters of satellite signal for proper
communica@
e Unders ano satellite’s structure design, payloads, Thermal control system and space segment

N
QO
Q¥

munication system operation, launching techniques, and
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Module Unit
No. No.

Topics

Hrs.

1.0

Overview of Satellite Systems, Orbits and Launching

08

11

An overview of space and classification of satellite, orbital elements: apogee and
perigee heights, semi-major axis, eccentricity, and mean anomaly, argument of
perigee, inclination and right ascension of the ascending node, polar orbiting
satellites, Kepler’s first, second and third law, Orbital perturbations, effects of a nops
spherical earth, atmospheric drag.

1.2

Sub-satellite point, predicting satellite position, antenna look angels, pol
antenna, limits of visibility, near geostationary orbits, earth eclipse of sqftei sun
transit outage.

1.3

Selection of launching site, launch window, zero and non—zegz%g}ee latitude
launching, sea launch, Launchers: Polar Satellite Launch / icle (PSLV),
Geostationary Satellite Launch Vehicle (GSLV), Reus launch vehicles
(RLV),Sounding rockets, Fuels used for launch Vehicles. ?\

2.0

Space Segment

04

2.1

Satellite configuration, transponder sub-system, an\\{a’ sub- system, AOC sub-
system, TT&C sub-system, power sub-system, thb@ ub-system.

2.2

Reliability and quality assurance. \{/

3.0

03

3.1

Earth Station 2k .,:SV
Design consideration. 3

3.2

General configuration: block dia , receive only type earth, transmit-receive type
earth station, antenna systemyﬁe;e tem, tracking system, LNA and HPA.

4.0

Satellite Losses and Lin »

10

4.1

Atmospheric losses, io{zop/ ric losses, transmission losses, feeder losses, antenna
misalignment loss attenuation, other impairments, antenna polarization,
polarization of %gte signals, cross polarization discrimination, ionospheric
depolarizatio polarization and ice depolarization, Isotropic radiated power
and link budget:

4.2

System noisésantenna noise, amplifier noise temperature, amplifiers in cascade,
noise faCox, noise temperature of absorptive networks,
oyprak em noise temperature and carrier to noise ratio.

Saturation flux density, input back off, earth station HPA, output back off and
satellite TWTA output.

by
G
/

Effects of rain, uplink rain-fade margin, downlink rain-fade margin,
combined uplink and downlink C/N ratio and intermodulation noise.

Overview of nano satellite

06

5. NS
S E

Introduction: Important transformation, Review of nano satellite, Global economics
related to it, Evolution of nano satellite, ISRO’s small satellite program and future
scenario.

5.2

Payloads for nano satellite: Types of payloads: Earth observation payload,
communication payload and scientific payload. Design considerations for payloads.

5.3

Nanosatellite structures: Function of satellite structure, Types of structure designs:
Skin frame structure, Truss structure, Monocoque cylinders and Skin stringer

structure, Overview for building of structure and materials for structures.
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6. Space segment for nano satellite 08

Thermal control system (TCS) implementation in nano satellite and it’s testing for
6.1 verification of TCS. Power system design for nano satellite.

Function and design consideration of Deployment mechanisms, Critical elements in
6.2 deployment mechanisms, Overview of types of deployment mechanisms.

On board Computer and digital electronics (OBC): Block diagram of typical OBC,
6.3 Overview of OBC Software and hardware, Telemetry and telecommand, Attitude
control electronics

N

Quality, Quality assurance, product assurance and reliability analysis for Nang ¢ }/“
6.4 satellite (S\

Total ‘1, 39
/*/,}/ 4

Text Books & References: E:}

1. Dennis Roddy, -Satellite Communicationsl, 4th Ed., Mc. Graw-Hill Internatiopal Ed. 2009.

2. M. Richharia, -Satellite Communication Systems Design Principlesl, M;;}rillan Press Ltd. Second
Edition 2003.

3. R.N. Mutangi, — Satellite Communicationl, Oxford university press\zg 6.

4. Gerard Maral and Michel Bousquet, -Satellite Communicatio msl, 4th Edition Wiley
Publication \{/

5. Gerard Maral, —VSAT Networksl, John Willy & Sons \

6. Space technology Veterans, Quintessence of Nano satel%}\hnology (small is big), Planet aerospace India,2020.

1. utiw=Satellite Communicationsl, John Willy &

Sons (Asia) Pvt. Ltd. 2004
8. Wilbur L. Pritchard, Henri G. Suﬁﬁ? oud, and Robert A. Nelson, -Satellite
Communication systems Engineeringl, P. n Publication

Timothy Pratt, Charles Bostian, and Jeremy ﬁ;
r

V4
Internal Assessment (20-Marks);
Internal Assessment (IA) co of two class tests of 20 marks each. IA-1 is to be conducted on
approximately 40% of llabus and IA-2 will be based on remaining contents (approximately

40% syllabus but excgzi g contents covered in IA-I). Duration of each test shall be one hour.
Average of the t té’s\ Wwill be considered as IA marks.

End Semester Exdmination (80-Marks):

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

‘&estion paper will comprise of total 06 questions, each carrying 20 marks.

7Question 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
Network
ECCDLO Management in
8023 Telecommunic 03 h N 03 - N 03
ation
Course Course Name Examination Scheme -
Code Theory Marks Exam Term | Préctical | Total
Internal Assessment End Sem. Duration | Work |, aﬂl%/ ral
Testl | Test2 | Avg. Exam. (Hrs.) s:\
Network { /w
.| Management /
FCEDRY | in 20 | 20 | 20 80 03 <§3 - 100
Telecommunic A
ation S
? w7
°
Course pre-requisite: \"‘}'}
\;
ECC602- Computer Communication Networks \0

\\‘Z}

Course Obijectives: \\7
1. To understand the concepts of network r@e ent in Telecommunication (NMT), architectures
and protocols.
2. To familiarize the student with t @spn, analysis, operation and management of modern data
communications networks. /{
3. To provide the student witb@i&/orking knowledge of the types of communication network
management systems an ir strengths and limitations in solving various information network

management problems
Course Outcome: %P%

After successful comp, %IO the course, the student will be able to:-
1. Explain the n r interoperable network management and analyze the trends and development

of the Tel unications Network Management.
2. Dem road knowledge of fundamental principles and technical standards underlying
NMT.
3. Describe the concepts and architecture behind standards-based network management associated
i NMP and CMIP.

MApply basics of telecommunication, networking and information technologies and architect and
\ implement networked informative systems.
5. Continuously improve their knowledge of technology and communication skills.
D
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Module | Unit .
No. No. Topics Hrs.
1.0 Introduction of Network Management 6
Introducing Network Design Concepts: Case histories on network, system and service
1.1 | management, Network design based on economy and SLA-based services. Challenges of
IT managers
1.2 | Network Management: Goals, organization and functions
1.3 | Network management architecture, organization network and management persg@\cﬁb
{
2.0 OSI Network Management {‘\ l/ 6
2.1 | Network Management standards €1,
r 4 ' 4
2.2 | OSI Network Management model A\i‘_\}
2.3 | Network Management layers Sk ;’\.}
2.4 | ISO Network Management functions 3\‘ t}
2.5 | Communication model and functional model P A
. - " 7 3 A
26 Abstra_lct Syntax Notation One (ASN.1): Termlnology\agnbols, and conventions. TLV
encoding structure W\
N4
3.0 Internet Management \\ib 10
31 SNMP model: SNMP Organizational m de@stem overview, Information model,
' Management of Information Base éj
3.9 SNMP v1: SNMP Communication/ffiodel~ SNMP architecture, Administrative model,
' SNMP Protocol specifications, 8N perations, SNMP Functional model
33 SNMPv2: Major changes in Nl\)PvZ, SNMPV2 architecture, SNMPv2 Management
‘ Information Base, SNMBR¥2 ptotocol, Compatibility with SNMPv1
3.4 SNMPv3:Key featur s,éﬂMPvS architecture, SNMPv3 applications, Security, security
' model, message fo@ , SNMPv3 User- based Security Model, Access control ( VACM)
3.5 | RMON: What S%pl N? RMON 1, RMON 2
4.0 Telecoml:r,ng'}ation Management Networks(TMN) 4
4.1 | Defjniti ﬁq of TMN , TMN framework, TMN functional model
4.2 MMnceptual model, OSI functionality in TMN
43 \IMN management services architecture and TMN implementation
5.0 ?\% Network Management Tools and Applications 9
N\ > System Utilities for Network Management: Basic tools, SNMP tools and Protocol
~\J) 5.1
§ 1/ analyzer
<\}m 59 Network Statistics and Measurements: Traffic load, Protocol statistics, Data and Error
' statistics
53 NMS Design: Functional requirements, NMS Client design and NMS Server
' architecture, Distributed Management approaches
5.4 | Network Management Systems: Commercial and Open-source NMSs
55 Network Management Applications: Fault, Configuration, Accounting, Performance and
" |Security (FCAPS)
Event Correlation Techniques: Rule-based reasoning, Model-based reasoning, Case-
5.6 | based reasoning, Codebook, State Transition Graph model and Finite State Machine
model
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5.7 | Report Management, Policy-based Management and Service Level Management

6.0 Broadband Network Management 4
6.1 Broadband networks and services, ATM Technology — VP, VC, ATM Packet, Integrated
’ service, ATM LAN emulation, Virtual LAN
6.2 ATM Network Management — ATM network reference model, Integrated Local
) Management Interface, role of SNMP and ILMI in ATM
6.3 | ATM Management Information Base, M1, M2, M3, M4 interfaces
Vo 8
§
Total {’} {/ 39

4
Text books (
1. Mani Subramaniam, Network Management Principles and Practice, NeW,D/gl\bi: earson,

2010. )

2. Alexander Clemm, Network Management Fundamentals, Cisco Press@cember 2006,
ISBN-13: 978-158720137. {’Q’

3. Benoit Claise and Ralf Wolter, Network Management: Accob\ti and Performance
Strategies, CISCO Press, 2007.

4. J. Richard Burke, Network Management: Concepts @} Practice, A Hands-On
Approach,Pearson Education India, 2008, ISBN-13: 978 718490.

5. Salh Aiidarons, Thomas Plevoyak, Telecommunications Network Technologies and
Implementations, Eastern Economy Edition, Ne *|EEE Press, 1998.

6. Henry Haojin Wang, Telecommunication Netw@hnagement, McGraw Hill, 1999.

Online Learning Resources:- %
1. https://WWW.voutube.com/watch?\i'é'iiBB Q7Go5k
2. https://www.youtube.com/wateh?vExdUjwlyyioU
3. https://www.voutube.com/w%ch’%zaOGeSDauRso
4, https://nptel.ac.in/coursesf11 1/117101050/
5 https://nptel.ac.in/coursés(g,%7105/106105183/

AN/
Internal Assessment (ers):

Internal Assessm@‘) consists of two class tests of 20 marks each. IA-1 is to be conducted on

approximatel 4(\)\ f the syllabus and IA-2 will be based on remaining contents (approximately

40% syllab@/ excluding contents covered in 1A-1). Duration of each test shall be one hour.
t o tests will be considered as IA marks.

Averagi:;
Epd,Semester Examination (80-Marks):

%bightage to each of the modules in end-semester examination will be proportional to number of
:}espective 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 | Microstrip
8024 Antenna 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.)
Microstrip
oy Y | Antenna 20 | 20 | 20 80 03 - 2\3/ 100
‘v
Y a4
Course Prerequisite: Q\’:}
1. Electromagnetics and Antenna (b’
2. Microwave Engineering ?\
Course Objectives: \(.:9
In the course, Students will be introduced to : \J
1. Fundamental parameters and characteristics of Microsl% nnas(MSA)
2. Design and analysis of Rectangular and Circular MSA}
3. Different compact and broadband techniques of :
4. Circularly Polarized MSA’s and various applications/in wireless communication systems.
Course Outcomes: /%\C)
After successful completion of the cqurise sttdent will be able to:
1. Apply the fundamental parameters\of MSA.
2. Analyze Rectangular and Ci r MSA.
3. Identify various Compact% adband methods of MSA.
4. Examine the method QQ:; lar polarization.
5. Compare various a;}% ons of MSA.
‘! -~
Ot
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Module | Unit .
No. No. Topics Hrs.
1.0 Introduction to Microstrip Antennas 05
L1 Types of MSA’s, Characteristics of MSA’s, Advantages and Disadvantages, 01
’ Applications of MSA’s.
Reflection coefficient, VSWR, Return loss, Impedance mismatch, VSWR Bandwidth,
1.2 | Gain, Directivity, Antenna efficiency, E-Plane and H-Plane radiation pattern, Co and Cross | 02
polarization, Specific absorption rate (SAR), Axial ratio.
1.3 Feeding Techniques, brief introduction to Methods of Analysis, Surface waves, Various 02
) substrates with dielectric constant for MSA.
2.0 Design of Rectangular Microstrip Antenna (RMSA) 08
Design considerations of RMSA: Resonant frequency, Voltage and Current vari y
2.1 | Radiation Pattern, Calculation of effective dielectric constant, actual and effective % 04
width, feed point location.
29 Parametric Study of RMSAs : Effect of - feed point location, width of W), height 03
) of substrate(h), dielectric constant(Er), probe diameter, finite ground plag€; tangent.
2.3 | Analysis of Higher order modes of RMSA (,}\;\} 01
3.0 Design of Circular Microstrip Antenna (CMSA) }\J 08
Design considerations of CMSA: Resonant frequency, In Impedance and Voltage
3.1 Distribution, Radiation Pattern, Calculation of effective {TE,L tric constant, actual and 06
effective radius, feed point location. \Q
3.2 | Parametric Study of CMSAs : Effect of loss tange%{} 01
3.3 | Analysis of Higher order modes of CMSA ~ ‘\X‘ 01
4.0 Compact and Broadband Technique?‘* ~/ 08
$
Compact Techniques for RMSA an M&X'Introduction Compact Shorted RMSA,
4.1 | Partially Shorted RMSA, Effect nsions of RMSA with a Single Shorting Post, 04
Effect of the Position of the Si omng Post.
Broadband Techniques #£o0 RMSA and CMSA: Planar Multiresonator configurations
4.2 | (Radiating and Non-rad1 Gap coupled concept), Electromagnetically coupled MSA’s, | 04
Stacked Multiresona ectangular Patches on Thick Substrates, U slot technique.
v
5.0 Circularly Polﬂ%g MSAs 05
5.1 Methods}g\ a@\ﬁ@e Circular Polarization in MSA : single feed and dual feed. 03
5.2 Des‘i’%n p\q}dﬁre for single feed circularly polarized MSA (RMSA & CMSA). 02
6.0 Aphlicdtions of MSA 05
‘%roduction: Wearable and Fractal Antennas for wireless communication systems, MIMO
9;3\?\\ tch Antenna, Reconfigurable Antenna, Implanted Antennas in the medical field. 05
: 4
=4 \"'} Total 39

Text Books:

N

o

Girish Kumar, K. P. Ray, Broadband Microstrip Antennas, Artech House, 2003.

Constantine A. Balanis, Antenna Theory: Analysis and Design, John Wiley Publication 4th Edition.

Sabban, Albert. Wearable Communication Systems and Antennas for Commercial, Sport and Medical Applications.
IOP Publishing 2018. https://dx.doi.org/10.1088/2053-2563/aade55

Abed, M. J. Abu-AlShaer, and A. M. Jawad, "Fractal Antennas for Wireless Communications", in Modern Printed-
Circuit Antennas. London, United Kingdom: IntechOpen, 2020 [Online]. Available:
https://www.intechopen.com/chapters/71491 doi: 10.5772/intechopen.90332

Sharawi Mohammad S., Printed MIMO antenna engineering, Artech House Publishers, 2014.

J. T. Bernhard, Reconfigurable Antennas. San Rafael, CA, USA: Morgan and Claypool Publishers, 2007.
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Girish+Kumar%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22K.+P.+Ray%22
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AConstantine+A.+Balanis
https://dx.doi.org/10.1088/2053-2563/aade55

7.

Rahmat-Samii, Yahya, Kim, Jachoon, Implanted Antennas in Medical Wireless Communications. United States:
Morgan & Claypool Publishers, 2006. https://doi.org/10.2200/S00024ED1V01Y200605ANT001

Reference books

1.

Ramesh Garg, Prakash Bhartia, Inder J. Bahl, A. Ittipiboon, Microstrip Antenna Design Handbook, Artech House,
2001.

Kin-Lu Wong, Compact and Broadband Microstrip Antennas, John Wiley & Sons Inc, United States, 2002.

Kai Fong Lee, Kwai Man Luk, Hau Wah Lai, Microstrip Patch Antennas, World Scientific; 2nd edition.

Internal Assessment (20-Marks):

approximately 40% of the syllabus and [A-2 will be based on remaining contents (approxi
40% syllabus but excluding contents covered in IA-I). Duration of each test shall be
Average of the two tests will be considered as IA marks.

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

4
End Semester Examination (80-Marks): QQ)

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

1. Question paper will comprise of a total of 06 questions, each carryi@O marks.

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

3. Remaining questions will be mixed in nature and random%élected from all the modules.

4. Total 04 questions need to be attempted. -~ &%
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https://doi.org/10.2200/S00024ED1V01Y200605ANT001
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Prakash+Bhartia%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Inder+J.+Bahl%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22A.+Ittipiboon%22
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Kwai+Man+Luk&text=Kwai+Man+Luk&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_3?ie=UTF8&field-author=Hau+Wah+Lai&text=Hau+Wah+Lai&sort=relevancerank&search-alias=digital-text

Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Augmented
ECCDLO | 4 Virtual 03 - - 03 - - 03
8025 )
Reality
Course Course Examination Scheme
Code Name Theory Marks Exam Term Pra alz/; £ Total
Internal Assessment End Sem. Duration | Work
Test1 Test2 | Avg. Exam. (Hrs.)
Augmented i
ECCDLO | . dVirwal | 20 | 20 | 20 80 03 4 - 100
8025 ) }
Reality e

Prerequisite: Programming Language, Computer Graphics (O
Course Objectives: The course aims: N\,

\/

1. To learn the underlying concepts of Augmented and Virtu ad?} ity and primitives of computer
graphics. \

To understand the use of hardware devices in AR- Rﬁg m.

To understand the tracking system in AR. %

To apply concept of calibration and reglstra ferent components in AR system

To design AR-VR applications.
To understand the use of AR-VR in in 3 |p||nary immersive applications

ok own

Course Outcomes: On successful co&e( of this course, learner /student will be able to:

1. Identify and compare diff rtual and Augmented Reality Technologies and apply modelling
techniques.

2. ldentify and use AR—\s'émrdware components.

3. Apply concepts of, uter Vision for tracking in AR Systems.

4. Apply calibrati tec niques and registration for components in AR.

5. Design AR-V plication

6. Apply ir@h}s of AR-VR in different applications.

O
QS}\
Vo
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Module | Unit

No. No. Topics Hrs.

1.0 Introduction to Augmented and Virtual Reality 05

Definition and Scope, A Brief History of Augmented and Virtual Reality, AR-VR
Architecture, Challenges with AR-VR, AR-VR systems and functionality, Types

of Augmented Reality Application (Location Based AR Apps Marker-Based AR (‘}
Applications). 4

Understanding Virtual Space and Geometry: coordinate systems, Geometrl Q
Modelling, 2D transformations, 3D rotation and 6 degree of freedom, Vlew ‘}
Transformation, projective transformation,

J
Related fields: MR, XR and ubiquitous computing and their cor?gargg

2.0 Visual Physiology, perception and Interaction ?\J 05

Mechanics of Sight: the visual pathway, spatial vision a@pth cues. Display
fundamentals, optical architecture. Augmenting displays.jMultimodal Displays;
Visual Perception; Spatial Display Model; Visual ays. Mechanics of hearing,
audio displays. Augmented and Virtual reallt;%

3.0 Tracking and Computer Vision for m 10

Characteristics of Tracking TechpotogyStationary Tracking Systems; Mobile
Sensors; Optical Tracking; Se}ﬁ; ion; Marker Tracking, infrared tracking,
Natural feature tracking by detec

4.0 Calibrations and Regi@h 06

&2

Camera projection Q/etup for AR. Camera calibration techniques. Registration

5.0 AR-VR Appllcé(ﬁ Development 07

AR-VR s%c\atlon Requirements, Software engineering requirements, AR-VR
De5|n |ples Data Flow, Scene Graphs; Developer Support: Parameter
‘ ation, Tools used in AR-VR development.

6.0 WIlcatlons of AR-VR and Human Factors, Legal and Social Considerations | 06

(,_Z) Applications of AR-VR in: Edutainment, Medical, Military, Production and
\ Manufacturing, Navigation, Astronomical Observation, E-commerce; What are
( Q) Human Factors, Physical Side Effects, Visual Side Effects, Legal Considerations,
1/ Moral and Ethical Considerations.

N\ Total 39
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Textbooks:

1. John Vince, “Virtual Reality Systems”, Pearson publication

2. Tony Parisi, “Learning Virtual Reality”, O’REILLY”’

3. Dieter Schmalsteig and Tobias Hollerer, “Augmented Reality- Principles and Practice”, Pearson
Education, Inc. 2016 Edition.

4. Chetankumar G Shetty, “Augmented Reality- Theory, Design and Development”, Mc Graw Hill,
2020 Edition. ('1{

5. Alan B. Craig, “Understanding Augmented Reality — Concepts and Applications”, %
Kaufmann, Elsevier, 2013 Edition

References: (1/

1. Borko Furht, “Handbook of Augmented Reality”, Springer. %
2. Erin Pangilinan, Steve Lukas, and Vasanth Mohan, “Creating Augment irtual Realities-
Theory and Practice for Next-Generation Spatial Computing”, O’Reilly Inc 2019 Edition.

3. Jens Grubert, Dr. Raphael Grasset, “Augmented Reality for Android Ap hcatlon Development
PACKT Publishing.

Online References: \(D\/
1. www.nptel.ac.in \\(2}
2. WWW.COUrsera.org \3’
Internal Assessment (20-Marks): ()

Internal Assessment (IA) consists of two clasg tests, of 20 marks each. IA-1 is to be conducted on
approximately 40% of the syllabus and Qiz%ﬂ be based on remaining contents (approximately
40% syllabus but excluding contents ¢ in IA-I). Duration of each test shall be one hour.
Average of the two tests will be con@d s IA marks.

End Semester Examination (8

Weightage to each of the @s in end-semester examination will be proportional to number of
respective lecture hours 1(1{: oned in the curriculum.

1. Question papeswill'\e0mprise of total 06 questions, each carrying 20 marks.
2. Question N@will be compulsory and based on entire syllabus wherein 4 to 5 sub-questions

will be d
3. Remai ia%uestions will be mixed in nature and randomly selected from all the modules.
4.T0tgﬂ~Q$questions need to be attempted.

Q¥
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Course
Code

Course Name Teaching Scheme

(Contact Hours)

Credits Assigned

Theory Practical Tutorial Theory Practical | Tutorial

Total

ILO 8011

Project
Management

03 03

03

Course
Code

Course Examination Scheme

Name Theory Marks
Internal Assessment

Testl Test2 | Avg.

Practical
and O

Term
Work

Exam
Duration
(Hrs.)

End Sem.
Exam.

a1
o

Total

ILO 8011

Project
Management

20 20 20 80 03

100

N

Objectives:

1.

/
To familiarize the students with the use of a structured methodolog’yl:p?roach for each and

every unique project undertaken, including utilizing project maraggment concepts, tools and

techniques.

To appraise the students with the project management life
about the various phases from project initiation throu sure

N

Outcomes: Learner will be able to...

1.
2.
3.

Apply selection criteria and select an appropria@?j\gct from different options.
Write work break down structure for a pro@nd develop a schedule based on it.
Identify opportunities and threats to

strategically.

Use Earned value technique and@:ﬂne & predict status of the project.
pr

Capture lessons learned du% ofect phases and document them for future reference

o7
\aﬁd make them knowledgeable

roject and decide an approach to deal with them

Module

Detailed Contents

' 4

Hrs

01

\‘7
A
| >
Project Ma

nt Foundation:

Definition, of aygroject, Project Vs Operations, Necessity of project management, Triple

constra%ﬁroject life cycles (typical & atypical) Project phases and stage gate process.

Roié]c ject manager. Negotiations and resolving conflicts. Project management in
r

~Z§‘Ml).

organization structures. PM knowledge areas as per Project Management Institute
\lpitiating Projects:

¥How to get a project started, Selecting project strategically, Project selection models
(Numeric /Scoring Models and Non-numeric models), Project portfolio process, Project
sponsor and creating charter; Project proposal. Effective project team, Stages of team
development & growth (forming, storming, norming & performing), team dynamics.

03

Project Planning and Scheduling:

Work Breakdown structure (WBS) and linear responsibility chart, Interface
Co-ordination and concurrent engineering, Project cost estimation and budgeting, Top
down and bottoms up budgeting, Networking and Scheduling techniques. PERT, CPM,
GANTT chart. Introduction to Project Management Information System (PMIS).

04

Planning Projects:
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Crashing project time, Resource loading and leveling, Goldratt's critical chain, Project
Stakeholders and Communication plan.

Risk Management in projects: Risk management planning, Risk identification and risk
register. Qualitative and quantitative risk assessment, Probability and impact matrix. Risk
response strategies for positive and negative risks

5.1 Executing Projects:

Planning monitoring and controlling cycle. Information needs and reporting, engaging
with all stakeholders of the projects.

Team management, communication and project meetings.

05 5.2 Monitoring and Controlling Projects: (?/
Earned Value Management techniques for measuring value of work completed; Using {1/
milestones for measurement; change requests and scope creep. Project audit. (\}

5.3 Project Contracting { L
Project procurement management, contracting and outsourcing, » F
6.1 Project Leadership and Ethics: \C}
Introduction to project leadership, ethics in projects. 9
Multicultural and virtual projects. {b

6.2 Closing the Project: \

06 Customer acceptance; Reasons of project termination, Variods.types of project 6
terminations (Extinction, Addition, Integration, Starvation),\}.’lfrocess of project
termination, completing a final report; doing a lessons Iearh@nalysis; acknowledging
successes and failures; Project management templat@ther resources; Managing
without authority; Areas of further study. )

39

Total ”

Assessment: ,&C)

Intern

either a class test or assignment on J}ive problems or course project.

End Semester Theory Examin :
Some guidelines for settin x'ﬁg.the guestion paper. Minimum 80% syllabus should be covered in

question papers of end s

proportional to n rof respective lecture hours as mention in the syllabus.

1.

Qk

E

Questi@?per will comprise of total six question
e
t'(b) will be from any module other than module 3)

RENCES:

al:
Assessment consists of two tests out oK@eh; one should be compulsory class test and the other is

er examination. In question paper weightage of each module will be

2. AE:%U ion carry equal marks

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

Q})nly Four question need to be solved.

Jack Meredith & Samuel Mantel, Project Management: A managerial approach, Wiley India,

7" Ed.

A Guide to the Project Management Body of Knowledge (PMBOK® Guide), 51 Ed, Project

Management Institute PA, USA

Gido Clements, Project Management, Cengage Learning.

Gopalan, Project Management, , Wiley India

Dennis Lock, Project Management, Gower Publishing England, 9 th Ed.
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ILO 8012

Finance
Management

03

03

03

Course
Code

Course

Examination Scheme

Name

Theory Marks

Internal Assessment

Test1 Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practical

and Or{aﬁ(b

2%,

Total

ILO 8012

Finance
Management

20 20

20

80

03

100

{*i)y

Objectives:
1.
2.

3.

Outcomes: Learner will be able to...

1
2

/*A/
Q~
§e ]
Overview of Indian financial system, instruments and market '
Basic concepts of value of money, returns and risks, corporate fifance, working capital and its
o7

management )
Knowledge about sources of finance, capital structure, di)@ policy

\\C/
=

. Understand Indian finance system and corporat{,‘?n e
. Take investment, finance as well as dividepetdecisions

Module

Hrs

A

01

led Contents
Overview of Indian Finan%ystem: Characteristics, Components and Functions of
Financial System. %
Financial Instruments: ning, Characteristics and Classification of Basic Financial
Instruments — E tKshares, Preference Shares, Bonds-Debentures, Certificates of
Deposit, and es{s\ Bills.
Financial ts: Meaning, Characteristics and Classification of Financial Markets —
Capital Market, Money Market and Foreign Currency Market
Financi nstitutions: Meaning, Characteristics and Classification of Financial
Ip\sﬁt%ons — Commercial Banks, Investment-Merchant Banks and Stock Exchanges

06

“onhcepts of Returns and Risks: Measurement of Historical Returns and Expected
turns of a Single Security and a Two-security Portfolio; Measurement of Historical

" Risk and Expected Risk of a Single Security and a Two-security Portfolio.

Time Value of Money: Future Value of a Lump Sum, Ordinary Annuity, and Annuity

Due; Present Value of a Lump Sum, Ordinary Annuity, and Annuity Due; Continuous

Compounding and Continuous Discounting.

06

03

Overview of Corporate Finance: Objectives of Corporate Finance; Functions of
Corporate Finance—Investment Decision, Financing Decision, and Dividend Decision.
Financial Ratio Analysis: Overview of Financial Statements—Balance Sheet, Profit and

09

Loss Account, and Cash Flow Statement; Purpose of Financial Ratio Analysis; Liquidity
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Ratios; Efficiency or Activity Ratios; Profitability Ratios; Capital Structure Ratios; Stock
Market Ratios; Limitations of Ratio Analysis.

Capital Budgeting: Meaning and Importance of Capital Budgeting; Inputs for Capital
Budgeting Decisions; Investment Appraisal Criterion—Accounting Rate of Return,
Payback Period, Discounted Payback Period, Net Present Value(NPV), Profitability
Index, Internal Rate of Return (IRR), and Modified Internal Rate of Return (MIRR) 10
Working Capital Management: Concepts of Meaning Working Capital; Importance of
Working Capital Management; Factors Affecting an Entity’s Working Capital Needs;
Estimation of Working Capital Requirements; Management of Inventories; Management
of Receivables; and Management of Cash and Marketable Securities. 2N

04

o

Sources of Finance: Long Term Sources—Equity, Debt, and Hybrids; Mezzanige,|)
Finance; Sources of Short Term Finance—Trade Credit, Bank Finance, Corp“ng&'
Paper; Project Finance. \/:}

05 Capital Structure: Factors Affecting an Entity’s Capital Structure; OverVieCapital 05
Structure Theories and Approaches— Net Income Approach, Net Op’é?‘fng Income
Approach; Traditional Approach, and Modigliani-Miller Approach.?Rgl ion between
Capital Structure and Corporate Value; Concept of Optimal CapitakStructure

Dividend Policy: Meaning and Importance of Dividend PoIiQ?\}F'éctors Affecting an
06 Entity’s Dividend Decision; Overview of Dividend Policy les and Approaches— 03
Gordon’s Approach, Walter’s Approach, and Modiglign"k@ler Approach

NS 39
Total P A\\\

Assessment: 7

O

Internal:
Assessment consists of two tests out of H%j@ne should be compulsory class test and the other is
either a class test or assignment on live @ S Or course project.

End Semester Theory Examinati%/

Some guidelines for setting u@ uestion paper. Minimum 80% syllabus should be covered in
question papers of end se r eXxamination. In question paper weightage of each module will be
proportional to number%ﬁective lecture hours as mention in the syllabus.

1. Question pII comprise of total six question
ion cafr

2. All questio y equal marks

3. Questi%)vill be mixed in nature (for example supposed Q.2 has part (a) from module 3 then
p ) will be from any module other than module 3)

4, our question need to be solved.

4

RET%ENCES:
<\2"” Fundamentals of Financial Management, 13" Edition (2015) by Eugene F. Brigham and Joel
F. Houston; Publisher: Cengage Publications, New Delhi.

1.

2. Analysis for Financial Management, 10" Edition (2013) by Robert C. Higgins; Publishers:
McGraw Hill Education, New Delhi.

3. Indian Financial System, 9" Edition (2015) by M. Y. Khan; Publisher: McGraw Hill
Education, New Delhi.

4. Financial Management, 11" Edition (2015) by I. M. Pandey; Publisher: S. Chand (G/L) &
Company Limited, New Delhi.
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory | Practical Tutorial Theory Practical | Tutorial | Total
Entrepreneurship
ILO 8013 | Development and 03 -- -- 03 -- -- 03
Management
Course Course Name Examination Scheme
Code Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and O 4
Testl | Test2 | Avg. Exam. (Hrs.) P {
ILO Entrepreneurship 3 Dy
Development 20 20 20 80 03 - a7 - 100
8013 \ S
and Management N/
0y
Obijectives: ?\
1. To acquaint with entrepreneurship and management of business
2. Understand Indian environment for entrepreneurship \>"’
3. Idea of EDP, MSME \Q
%
Outcomes: Learner will be able to... \\
1. Understand the concept of business plan and ovér'ﬁ\éps
2. Interpret key regulations and legal aspects gfientrepreneurship in India
3. Understand government policies for en p@w\.‘rs
%;%“
Module ailed Contents Hrs

_ P 4
Overview Of Entrep ‘r{hip: Definitions, Roles and Functions/Values of
Entrepreneurship, History ef Entrepreneurship Development, Role of Entrepreneurship
in the National Econ Functions of an Entrepreneur, Entrepreneurship and Forms of 04

01 . z
Business Ownership’}
Role of Mo Capital Markets in Entrepreneurial Development: Contribution of
Government cies in Sourcing information for Entrepreneurship
Bus.ineﬁ:kansw And Importance Of Capital To Entrepreneurship: Preliminary and
Marketi lans, Management and Personnel, Start-up Costs and Financing as well as
Pro%ed Financial Statements, Legal Section, Insurance, Suppliers and Risks,

02 A ptions and Conclusion, Capital and its Importance to the Entrepreneur 09

isting Business, New Product Development, Business Growth and the Entrepreneur
Law and its Relevance to Business Operations
Women’s Entrepreneurship Development, Social entrepreneurship-role and need, EDP 05

/i\%wtrepreneurship And Business Development: Starting a New Business, Buying an
X
Y

03 cell, role of sustainability and sustainable development for SMEs, case studies, exercises
Indian Environment for Entrepreneurship: key regulations and legal aspects ,
MSMED Act 2006 and its implications, schemes and policies of the Ministry of MSME,

04 role and responsibilities of various government organisations, departments, banks etc., 08

Role of State governments in terms of infrastructure developments and support etc.,
Public private partnerships, National Skill development Mission, Credit Guarantee Fund,
PMEGP, discussions, group exercises etc
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Effective Management of Business: Issues and problems faced by micro and small
05 enterprises and effective management of M and S enterprises (risk management, credit 08
availability, technology innovation, supply chain management, linkage with large
industries), exercises, e-Marketing
Achieving Success In The Small Business: Stages of the small business life cycle, four
06 types of firm-level growth strategies, Options — harvesting or closing small business 05
Critical Success factors of small business
Total 39
v
Assessment: / (::;1/
/

7~

Internal:
Assessment consists of two tests out of which; one should be compulsory class t@@\he other is
either a class test or assignment on live problems or course project. /Ab,

End Semester Theory Examination:

Some guidelines for setting up the question paper. Minimum 80% syitabus should be covered in
guestion papers of end semester examination. In question paper wei h;ag’e of each module will be
proportional to number of respective lecture hours as mentio \@m syllabus.

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

2. All question carry equal marks \\g

3. Questions will be mixed in nature (for example@g‘p})o ed Q.2 has part (a) from module 3 then
part (b) will be from any module other thag madule 3)

4. Only Four question need to be solved.

REFERENCES: Q/

1. Poornima Charantimath@epreneurship development- Small Business Enterprise, Pearson

2. Education Robert @{dﬁisnch, Michael P Peters, Dean A Shapherd, Entrepreneurship, latest
edition, The Mc ill Company

3. DrTN Chh ‘%ﬁépreneurship Development, Sun India Publications, New Delhi

4. DrCN Pras mall and Medium Enterprises in Global Perspective, New century Publications,
New @

5. Vasant D€sai, Entrepreneurial development and management, Himalaya Publishing House

6.

‘ﬂ{s urima Lall, Shikah Sahai, Entrepreneurship, Excel Books
ashmi Bansal, STAY hungry STAY foolish, CIIE, IM Ahmedabad

. aw and Practice relating to Micro, Small and Medium enterprises, Taxmann Publication Ltd.

3

Kurakto, Entrepreneurship- Principles and Practices, Thomson Publication

10. Laghu Udyog Samachar
11. www.msme.gov.in

12. www.dcmesme.gov.in

13. www.msmetraining.gov.in
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ILO 8014

Human
Resource

Management

03

03

03

Course
Code

Course
Name

Examination Scheme

Theory Marks

Internal Assessment

Testl

Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

/xw

Practical * {/Total
and &l A

3

Human
Resource
Management

1LO 8014 20 20 20 80 03 mw oY
O

100

Objectives:
1. Tointroduce the students with basic concepts, techniques and pr@;'kces of the human resource
management. o
2. To provide opportunity of learning Human resource ma \‘é;nt (HRM) processes, related
with the functions, and challenges in the emerging p €%’we of today’s organizations.
To familiarize the students about the latest developm% trends & different aspects of HRM.
To acquaint the student with the importance of@;;? -personal & inter-group behavioral skills
st

in an organizational setting required for fu&;:e) e engineers, leaders and managers.

A

1. Understand the concepts, aspects techniques and practices of the human resource management.
2. Understand the Human resou&yanagement (HRM) processes, functions, changes and
challenges in today’s emer%rganizational perspective.
Gain knowledge about @' developments and trends in HRM.
Apply the knowled%o‘f pehavioral skills learnt and integrate it with in inter personal and
intergroup enviro% t'emerging as future stable engineers and managers.

¢*¢)

Outcomes: Learner will be able to...

N
A4

O

Vi N

Module Detailed Contents

Hrs

Intreduction to HR
/1 Human Resource Management- Concept, Scope and Importance,
{i\:} Interdisciplinary Approach Relationship with other Sciences, Competencies of

I HR Manager, HRM functions.
@‘ e Human resource development (HRD): changing role of HRM — Human
resource Planning, Technological change, Restructuring and rightsizing,
Empowerment, TQM, Managing ethical issues.

Organizational Behavior (OB)
¢ Introduction to OB Origin, Nature and Scope of Organizational Behavior,
02 e Personality: Meaning and Determinants of Personality, Personality
development, Personality Types, Assessment of Personality Traits for
Increasing Self Awareness

Relevance to Organizational Effectiveness and Contemporary issues 7
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e Perception: Attitude and Value, Effect of perception on Individual Decision-
making, Attitude and Behavior.

e Motivation: Theories of Motivation and their Applications for Behavioral
Change (Maslow, Herzberg, McGregor);

e  Group Behavior and Group Dynamics: Work groups formal and informal
groups and stages of group development. Team Effectiveness: High performing
teams, Team Roles, cross functional and self-directed team.

e Case study

Organizational Structure &Design
e Structure, size, technology, Environment of organization; Organizational Roles

& conflicts: Concept of roles; role dynamics; role conflicts and stress. \{1(/1/
03 o Leadership: Concepts and skills of leadership, Leadership and managerial r :} 6
Leadership styles and contemporary issues in leadership.
o Power and Politics: Sources and uses of power; Politics at workplace, @(S
and strategies.
Human resource Planning
e Recruitment and Selection process, Job-enrichment, Empowe %%[) Job-
04 Satisfaction, employee morale. gn\ 5
e Performance Appraisal Systems: Traditional & modern mg;hgds Performance
Counseling, Career Planning.
e Training & Development: Identification of Trammg{%}dé Training Methods
Emerging Trends in HR
¢ Organizational development; Business Proces\k&%ngmeermg (BPR), BPR as a
tool for organizational development , m processes & transformation in
05 HR. Organizational Change, Culture, En nt 6
e Cross Cultural Leadership and Decision,Making: Cross Cultural
Communication and diversity ay%)e auses of diversity, managing diversity
with special reference to handicapped, women and ageing people, intra
company cultural differenge iIn¥€mployee motivation.
HR & MIS ({1
Need, purpose, objective an e of information system in HR, Applications in HRD in
various industries (e.g. %ruring R&D, Public Transport, Hospitals, Hotels and
service industries %
Strategic HRM
06 Role of Strategic }-@Nn the modern business world, Concept of Strategy, Strategic 10
Management Prog / Approaches to Strategic Decision Making; Strategic Intent —
Corporate , Vision, Objectives and Goals
Labor S & ndustrlal Relations
Evoluti@ IR, IR issues in organizations, Overview of Labor Laws in India; Industrial
Digputes Act, Trade Unions Act, Shops and Establishments Act
V.) Total 39

<\ sle'ssmen

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 syllabus.
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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. Stephen Robbins, Organizational Behavior, 16" Ed, 2013

2. 'V S P Rao, Human Resource Management, 3 Ed, 2010, Excel publishing (I/

3. Aswathapa, Human resource management: Text & cases, 6™ edition, 2011 é}/

4. C. B. Mamoria and S V Gankar, Dynamics of Industrial Relations in India, 15?’1/, 15
Himalaya Publishing, 15"edition, 2015 /

5. P. Subba Rao, Essentials of Human Resource management and Industrial ns, 5" Ed,
2013, Himalaya Publishing

6. Laurie Mullins, Management & Organizational Behavior, Lates{)ljtf, 2016, Pearson

Publications ?\
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Professional
ILO 8015 | Ethics and 03 -- -- 03 - - 03
CSR
Course Course Examination Scheme -
Code Name Theory Marks Exam Term Practical * {/Total
Internal Assessment End Sem. Duration | Work | and Qral: |
Testl | Test2 | Avg. Exam. (Hrs.) P~
Professional :
ILO 8015 | Ethics and 20 20 20 80 03 - S - 100
CSR (”\;\C}
o
Objectives: \
1. To understand professional ethics in business ”)
2. To recognized corporate social responsibility \>~
Outcomes: Learner will be able to... \\jz}‘

1. Understand rights and duties of business \BS

2. Distinguish different aspects of corporate socia@o ibility
3. Demonstrate professional ethics Q

4. Understand legal aspects of corporate s@ ponsibility

I |
, B
Module / efailed Contents Hrs

y.
Professional Ethics and%??%s: The Nature of Business Ethics; Ethical Issues in

01 Business; Moral Responsi and Blame; Utilitarianism: Weighing Social Costs and 04

Benefits; Rights ano‘l‘ﬁk ies of Business

Professional Ethjér@n‘the Marketplace: Perfect Competition; Monopoly Competition;
Oligopolisti \petition; Oligopolies and Public Policy 08
Profess@ ics and the Environment: Dimensions of Pollution and Resource

02

Depletian; Ethics of Pollution Control; Ethics of Conserving Depletable Resources
Pr%ional Ethics of Consumer Protection: Markets and Consumer Protection;
. ébq:[ ct View of Business Firm’s Duties to Consumers; Due Care Theory; Advertising
. Bthics; Consumer Privacy

{IrProfessional Ethics of Job Discrimination: Nature of Job Discrimination; Extent of
Q“ Discrimination; Reservation of Jobs.

Introduction to Corporate Social Responsibility: Potential Business Benefits—Triple
bottom line, Human resources, Risk management, Supplier relations; Criticisms and 05
concerns—Nature of business; Motives; Misdirection.

Trajectory of Corporate Social Responsibility in India
Corporate Social Responsibility: Articulation of Gandhian Trusteeship

05 Corporate Social Responsibility and Small and Medium Enterprises (SMES) in India,
Corporate Social Responsibility and Public-Private Partnership (PPP) in India

06

08

University of Mumbai-R2019-C-Scheme-Final Year Electronics and Telecommunication Engineering 117 of 131



Corporate Social Responsibility in Globalizing India: Corporate Social Responsibility
06 Voluntary Guidelines, 2009 issued by the Ministry of Corporate Affairs, Government of 08
India, Legal Aspects of Corporate Social Responsibility—Companies Act, 2013.
Total 39
Assessment:

Internal:

Assessment consists of two tests out of which; one should be compulsory class test and the o‘e‘@/

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

End Semester Theory Examination: fl/
Some guidelines for setting up the question paper. Minimum 80% syllabus sh QB
guestion papers of end semester examination. In question paper weightage ?Re)a

S.

covered in
odule will be

proportional to number of respective lecture hours as mention in the syl

1.
2.
3.

4.

Question paper will comprise of total six question Cj:)
All question carry equal marks
Questions will be mixed in nature (for example supposed S part (a) from module 3 then

part (b) will be from any module other than module 3),  Z»
Only Four question need to be solved. \</

)

REFERENCES: /&C}

1.

Business Ethics: Texts and Cases m*nlhe Indian Perspective (2013) by Ananda Das Gupta;
Publisher: Springer.

Corporate Social Responsibifity: Réadings and Cases in a Global Context (2007) by Andrew
Crane, Dirk Matten, La %ﬁe; Publisher: Routledge.

Business Ethics: Conce d Cases, 7th Edition (2011) by Manuel G. Velasquez; Publisher:
Pearson, New Delh 5\“

Corporate Socia{%ponsibility in India (2015) by Bidyut Chakrabarty, Routledge, New Delhi.

QQ
O

QO
oV
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Research
ILO 8016 Methodology 03 -- -- 03 - - 03
Course Course Examination Scheme
Code Name Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and Or {1/
Testl | Test2 | Avg. Exam. (Hrs.) /\?.5 A
Research
ILO 8016 | Methodology 20 20 20 80 03 - {L 100
" 4
J

— /
Objectives: ("b
1. To understand Research and Research Process \
2. To acquaint students with identifying problems for research and q%elop research strategies

3. To familiarize students with the techniques of data collection, analysis of data and interpretation

Outcomes: Learner will be able to...

\/
20
1. Prepare a preliminary research design for projects i@trﬂbject matter areas

2. Accurately collect, analyze and report data
3. Present complex data or situations clearly %
4

Review and analyze research findings C)

Module Y %}alled Contents Hrs

Introduction and Basic reh Concepts

1.1 Research — Definiti oncept of Construct, Postulate, Proposition, Thesis,
Hypothesis, Law, Pri bi%e. esearch methods vs Methodology

01 1.2 Need of Resear, gﬂ usiness and Social Sciences 09

1.3 Objectives,0 arch

1.4 Issues a’a lems in Research
1.5 Chayaeteristics of Research: Systematic, Valid, Verifiable, Empirical and Critical
Types of Résearch
2. sic Research
.l%plied Research
02 <33 escriptive Research 07
4. Analytical Research

QV
'2.5. Empirical Research

2.6 Qualitative and Quantitative Approaches
Research Design and Sample Design
3.1 Research Design — Meaning, Types and Significance 07

03 3.2 Sample Design — Meaning and Significance Essentials of a good sampling Stages in
Sample Design Sampling methods/techniques Sampling Errors
Research Methodology
04 4.1 Meaning of Research Methodology 08

4.2, Stages in Scientific Research Process:
a. ldentification and Selection of Research Problem
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b. Formulation of Research Problem

c. Review of Literature

d. Formulation of Hypothesis

e. Formulation of research Design

f. Sample Design

g. Data Collection

h. Data Analysis

i. Hypothesis testing and Interpretation of Data
J. Preparation of Research Report

05

Formulating Research Problem
5.1 Considerations: Relevance, Interest, Data Availability, Choice of data, Analysis
data, Generalization and Interpretation of analysis P

N
3
W

06

Outcome of Research ¥ L,
6.1 Preparation of the report on conclusion reached Q}’
6.2 Validity Testing & Ethical Issues Q}

6.3 Suggestions and Recommendation ~ L

04

39

Total a )
N\

. &
Assessment: \>

Internal:
Assessment consists of two tests out of which; one should

either a class test or at least 6 assignment on complete Oor course project.

End Semester Theory Examination:
Some guidelines for setting up the question
guestion papers of end semester examinati

>
\)mpulsory class test and the other is

g.’%/\inimum 80% syllabus should be covered in
guestion paper weightage of each module will be

proportional to number of respective re hours as mention in the syllabus.
1. Question paper will comprisg/0f,total six question
2. All gquestion carry equa
3. Questions will be mixed ature (for example supposed Q.2 has part (a) from module 3 then
part (b) will be fro module other than module 3)
4,

Only Four questj\d@)eed to be solved.

REFERENC@

1. %)n, Catherine, 2002, Practical Research Methods, New Delhi, UBS Publishers
istrib

!

utors.

othari, C.R.,1985, Research Methodology-Methods and Techniques, New Delhi, Wiley

Eastern Limited.

Kumar, Ranjit, 2005, Research Methodology-A Step-by-Step Guide for Beginners, (2"%d),

Singapore, Pearson Education
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Course
Code

Course Name

Teaching Scheme
(Contact Hours)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ILO 8017

IPR and

Patenting

03

03

03

Course
Code

Course

Examination Scheme

Name

Theory Marks

Internal Assessment

Test1

Test2

Avg.

End Sem.
Exam.

Exam
Duration
(Hrs.)

Term
Work

Practical

2%,

Total

and Or{aﬁ(b

I1LO 8017

IPR and
Patenting

20

20

20

80

03

P
2%

{*i)y

100

Objectives:

1.
2.

3.

Outcomes: Learner will be able to...

1.
2.
3.

9)
G

To understand intellectual property rights protection system

To promote the knowledge of Intellectual Property Laws of Indli@well as International treaty

procedures
To get acquaintance with Patent search and patent filing

>

y.building

ure and applications

understand Intellectual Property assets
assist individuals and organizations in cap
work for development, promotion, pm@'

Property and Patenting
. ;

, compliance, and enforcement of Intellectual

Module

h 4
Q/Detalled Contents
s,

Hr

01

Introduction to Intellecfyal Property Rights (IPR): Meaning of IPR, Different
category of IPR instr ts - Patents, Trademarks, Copyrights, Industrial Designs, Plant
variety protection @graphical indications, Transfer of technology etc.

Importanc in Modern Global Economic Environment: Theories of IPR,
Philosoghjcmects of IPR laws, Need for IPR, IPR as an instrument of development

05

Enforc ent of Intellectual Property Rights: Introduction, Magnitude of problem,
% that create and sustain counterfeiting/piracy, International agreements,
ional organizations (e.g. WIPO, WTO) active in IPR enforcement
dian Scenario of IPR: Introduction, History of IPR in India, Overview of IP laws in
» India, Indian IPR, Administrative Machinery, Major international treaties signed by India,
Procedure for submitting patent and Enforcement of IPR at national level etc.

07

02
)
03

Emerging Issues in IPR: Challenges for IP in digital economy, e-commerce, human
genome, biodiversity and traditional knowledge etc.

05

04

Basics of Patents: Definition of Patents, Conditions of patentability, Patentable and non-
patentable inventions, Types of patent applications (e.g. Patent of addition etc), Process
Patent and Product Patent, Precautions while patenting, Patent specification Patent
claims, Disclosures and non-disclosures, Patent rights and infringement, Method of

getting a patent

07
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Patent Rules: Indian patent act, European scenario, US scenario, Australia scenario,
05 Japan scenario, Chinese scenario, Multilateral treaties where India is a member (TRIPS 08
agreement, Paris convention etc.)

Procedure for Filing a Patent (National and International): Legislation and Salient
Features, Patent Search, Drafting and Filing Patent Applications, Processing of patent,
06 Patent Litigation, Patent Publication etc, Time frame and cost, Patent Licensing, Patent 07
Infringement

Patent databases: Important websites, Searching international databases

Total {39

Assessment: {{;)
T 4
O

Internal:
Assessment consists of two tests out of which; one should be compulsory class te%d the other is
either a class test or at least 6 assignment on complete syllabus or course proje(:f'b’

End Semester Theory Examination:

Some guidelines for setting up the question paper. Minimum 80% 9@% should be covered in
guestion papers of end semester examination. In question papmage of each module will be
proportional to number of respective lecture hours as menk(; e syllabus.

1. Question paper will comprise of total six questig Q}

2. All question carry equal marks %

3. Questions will be mixed in nature (for exa@l;ds posed Q.2 has part (a) from module 3 then
m

part (b) will be from any module other t ule 3)
4. Only Four question need to be solved

REFERENCE BOOKS: Q/

1. Rajkumar S. Adukia, 2007 andbook on Laws Relating to Intellectual Property Rights in
India, The Institute of d Accountants of India
2. KeaylaB K, Patent gystem'and related issues at a glance, Published by National Working Group

4. Tzen Wong,and Graham Dutfield, 2010, Intellectual Property and Human Development:
Currem ds and Future Scenario, Cambridge University Press
5. CarnistwAVilliam Rodolph & Llewelyn, David. 2010, Intellectual Property: Patents,
%u’ ights, Trade Marks and Allied Right, 7" Edition, Sweet & Maxwell
@/_\/ s Harns, 2012, The enforcement of Intellactual Property Rights: A Case Book, 3 Edition,
( IPO

on Patent Laws
3. T Sengupta, i ,(a?ellectual Property Law in India, Kluwer Law International
n

Q‘" 7 Prabhuddha Ganguli, 2012, Intellectual Property Rights, 1st Edition, TMH
8. RRadha Krishnan & S Balasubramanian, 2012, Intellectual Property Rights, 1st Edition, Excel

Books

9. M Ashok Kumar and mohd Igbal Ali, 2-11, Intellectual Property Rights, 2nd Edition, Serial
Publications

10. Kompal Bansal and Praishit Bansal, 2012, Fundamentals of IPR for Engineers, 1st Edition, BS
Publications

11. Entrepreneurship Development and IPR Unit, BITS Pilani, 2007, A Manual on Intellectual
Property Rights,
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12. Mathew Y Maa, 2009, Fundamentals of Patenting and Licensing for Scientists and Engineers,
World Scientific Publishing Company

13. N S Rathore, S M Mathur, Priti Mathur, Anshul Rathi, IPR: Drafting, Interpretation of Patent
Specifications and Claims, New India Publishing Agency

14. Vivien Irish, 2005, Intellectual Property Rights for Engineers, IET

15. Howard B Rockman, 2004, Intellectual Property Law for Engineers and scientists, Wiley-IEEE
Press
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
Digital
ILO 8018 | Business 03 -- -- 03 -- -- 03
Management
Course Course Examination Scheme -
Code Name Theory Marks Exam Term Practical * {/Total
Internal Assessment End Sem. Duration | Work | and }111/
Testl | Test2 | Avg. Exam. (Hrs.) /x&
Digital ‘1,
ILO 8018 | Business 20 20 20 80 03 -- ’”A’ -- 100
Management &\
NJ
Oy
Objectives: \
1. To familiarize with digital business concept
2. To acquaint with E-commerce N\
3. To give insights into E-business and its strategies \Y;
Outcomes: The learner will be able to ..... \\C/
1. Identify drivers of digital business \5}]
2. lllustrate various approaches and techniques fo@ ess and management
3. Prepare E-business plan C}
Module Dgt@}d content Hours
Introduction to Digital Business-
Introduction, Background urrent status, E-market places, structures,
mechanisms, economics impacts
1 Difference between p% conomy and digital economy, 09
Drivers of digital business- Big Data & Analytics, Mobile, Cloud Computing,
Social media, "B\YOD, and Internet of Things(digitally intelligent
machines/servi
Opportun'}igs\ ‘Challenges in Digital Business,
Overviet of E-Commerce
E-Commerce- Meaning, Retailing in e-commerce-products and services, consumer
behayiop, market research and advertisement
-E-commerce-selling and buying in private e-markets, public B2B exchanges
N, and support services, e-supply chains, Collaborative Commerce, Intra business EC
Q}\and Corporate portals 06
{21/ Other E-C models and applications, innovative EC System-From E-government and
<\2m learning to C2C, mobile commerce and pervasive computing
EC Strategy and Implementation-EC strategy and global EC, Economics and
Justification of EC, Using Affiliate marketing to promote your e-commerce
business, Launching a successful online business and EC project, Legal, Ethics and
Societal impacts of EC
Digital Business Support services: ERP as e —business backbone, knowledge
Tope Apps, Information and referral system
3 Application Development: Building Digital business Applications and 06
Infrastructure
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Managing E-Business-Managing Knowledge, Management skills for e-business,
Managing Risks in e —business

Security Threats to e-business -Security Overview, Electronic Commerce Threats,
4 Encryption, Cryptography, Public Key and Private Key Cryptography, Digital 06
Signatures, Digital Certificates, Security Protocols over Public Networks: HTTP,
SSL, Firewall as Security Control, Public Key Infrastructure (PKI) for Security,
Prominent Cryptographic Applications

E-Business Strategy-E-business Strategic formulation- Analysis of Company’s
Internal and external environment, Selection of strategy,

> E-business strategy into Action, challenges and E-Transition 2 l
(Process of Digital Transformation) {'} A
6 Materializing e-business: From Idea to Realization-Business plan preparation b/
. . 8
Case Studies and presentations >
Total ~ ¥ 39
O
Assessment: /bﬁ:)
Internal: \

Assessment consists of two tests out of which; one should be compulsafyclass test and the other is
either a class test or at least 6 assignment on complete syllabus or courqetpr’éject.

End Semester Theory Examination: ()
Some guidelines for setting up the question paper. Minim \gﬁ% syllabus should be covered in
guestion papers of end semester examination. In questi er weightage of each module will be
proportional to number of respective lecture hog ntion in the syllabus.

1. Question paper will comprise of total

2. All question carry equal marks

3. Questions will be mixed in natuge’ (for. example supposed Q.2 has part (a) from module 3 then
part (b) will be from any modul%er than module 3)

4. Only Four question need t solved.

References: Q)
Si&
1. A textbook on merce, Er Arunrajan Mishra, Dr W K Sarwade,Neha Publishers &
Distributor: Q
2. E-com m vision to fulfilment, Elias M. Awad, PHI-Restricted, 2002
3. Digita@mess and E-Commerce Management, 6" Ed, Dave Chaffey, Pearson, August 2014
4. | uction to E-business-Management and Strategy, Colin Combe, ELSVIER, 2006
5. g | Business Concepts and Strategy, Eloise Coupey, 2" Edition, Pearson
% nd and Challenges in Digital Business Innovation, Vinocenzo Morabito, Springer
igital Business Discourse Erika Darics, April 2015, Palgrave Macmillan
<\ E-Governance-Challenges and Opportunities in : Proceedings in 2" International Conference
theory and practice of Electronic Governance
9. Perspectives the Digital Enterprise —A framework for Transformation, TCS consulting journal
Vol.5
10. Measuring Digital Economy-A new perspective -DOI:10.1787/9789264221796-en OECD
Publishing
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Course Course Name Teaching Scheme Credits Assigned
Code (Contact Hours)
Theory Practical Tutorial Theory Practical | Tutorial | Total
ILO 8019 Environmental 03 _ _ 03 B B 03
Management
Course Course Name Examination Scheme
Code Theory Marks Exam Term Practical Total
Internal Assessment End Sem. Duration | Work | and O (« v
Testl | Test2 | Avg. Exam. (Hrs.) /\5 p.
Environmental ¢ v
ILO 8019 | Management 20 20 20 80 03 -- ~17 100
{..
Objectives:
1. Understand and identify environmental issues relevant to India and g%‘s‘a concerns
2. Learn concepts of ecology
3. Familiarise environment related legislations \.”’
Outcomes: Learner will be able to.. \{/
1. Understand the concept of environmental managem }\
2. Understand ecosystem and interdependence, fo@? etc.
3. Understand and interpret environment reI tions
g g
Module tailed Contents Hrs
Introduction and Definitlo@wronment' Significance of Environment Management
01 for contemporary man areer opportunities. 10
Environmental iss e nt to India, Sustainable Development, The Energy scenario.
Global Environrpz} I"concerns : Global Warming, Acid Rain, Ozone Depletion,
02 Hazardous \) s(\ ndangered life-species, Loss of Biodiversity, Industrial/Man-made 06
disasters, 'c/BiomedicaI hazards, etc.
7™
Concép@})f Ecology: Ecosystems and interdependence between living organisms, 05
03 h@?ﬁts limiting factors, carrying capacity, food chain, etc.
<§c‘0pe of Environment Management, Role & functions of Government as a planning and
{ l egulating agency. 10
&‘ " Environment Quality Management and Corporate Environmental Responsibility
05 Total Quality Environmental Management, 1ISO-14000, EMS certification. 05
General overview of major legislations like Environment Protection Act, Air (P & CP) 03
06 Act, Water (P & CP) Act, Wildlife Protection Act, Forest Act, Factories Act, etc.
Total 39
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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. In question paper weightage of each module Wi||%

proportional to number of respective lecture hours as mention in the syllabus. {1/
1. Question paper will comprise of total six question (1/
2. All question carry equal marks /

part (b) will be from any module other than module 3)

3. Questions will be mixed in nature (for example supposed Q.2 has part (a) fr@g@j}dule 3 then
4. Only Four question need to be solved. (‘b/

REFERENCES: \}(«b

1. Environmental Management: Principles and Practice K@W, Routledge Publishers

London, 1999 N

2. A Handbook of Environmental Management Edi d‘b!Jon C. Lovett and David G. Ockwell,
Edward Elgar Publishing

3. Environmental Management, T V Ramachédndra and Vijay Kulkarni, TERI Press

4. Indian Standard Environmental Managgtne stems — Requirements With Guidance For
Use, Bureau Of Indian Standards, Feliruary 2005

5. Environmental Management: An_n erspective, S N Chary and Vinod Vyasulu,
Maclillan India, 2000 ?{

a

6. Introduction to Environmentéal,M
Press

7. Environment and Ecolo@lajid Hussain, 3™ Ed. Access Publishing.2015

gement, Mary K Theodore and Louise Theodore, CRC
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Teaching Scheme . .
Ccc:)gg(sae Course Name Contact Hours) Credits Assigned
Theory | Practical Tutorial Theory Practical Tutorial | Total
Optical
Communication
ECL801 and Networks -- 02 -- - 01 - 01
Laboratory
Course | Course Name Examination Scheme {
Code R 4
Theory Marks Term Practieal’ | Total
Internal assessment End Sem. Work 4n al
Test1 Test 2 Avg. Exam. (E:}/
Optical /
Communication (}23
ECL8O01 | 2nd Networks h h h h N 25 50
Laboratory Vo
N\
Course Objectives: \:)\"
1. To make students understand and familiarize with 6% t types of optical fibers.
2. To enable the students to measure the fundam tsL% ameters such as numerical aperture,
losses dispersion for single mode and multim ibers
3. Expose the students to realize the dynamic*charge in the network performance when
various sources, Amplifiers, detectorsgc nents and fibers are incorporated.
4. In depth exposition to the point-to- 6$\|ink, metro network, WDM network and DWDM
Network *%
5. To understand the basic conc and challenges in free space optical systems
Course Outcome: %
On completion of thi Laég?se the students will be able to:
1. Acquire profioié@ in identifying the different types of fibers and understanding their
propertie
2. To measurethe losses, dispersion and compensation techniques in all optical network.
3. Learh todesign all optical network with amplifiers and modern lasers for error free
nsmission.
4 ) lesign or implement point to point optical fiber network, WDM or DWDM Network.
" \J o design free space optical system with atmospheric impairments and propose mitigation
technique for minimum BER.
Aéﬁjggested Experiment List
e Calculation of Numerical aperture for SMF and MMF
e Calculation of dispersion for given fiber and its measurement
e Calculation of link Loss for given link
e Performance analysis of Single mode fiber
e Performance analysis of multimode fiber
e Performance Analysis of Optical Link with Different Sources
e Performance Analysis of Optical Link with Different Detectors
e Performance Analysis of Optical Amplifier
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Designing of point-to-point optical network using tools or software
Designing of Metro network/WAN using tools or software
Designing of WDM network using tools or software

Designing of FSO using tools or software

Note: Small Project on implementation of indoor fiber optical network or free space optical network can be
considered as a part of term-work.

Term Work:

At least 08 Experiments including 02 simulations covering entire syllabus must be give ring the
“Laboratory session batch wise”. Computation/simulation-based experiments are al raged. The
experiments should be students centric and attempt should be made to make experimeé%?ore meaningful,
interesting and innovative. Application oriented one mini-project can be conduct%or aximum batch of

four students. Q}

Term work assessment must be based on the overall performance f the student with every
experiments/tutorials and mini-projects (if included) are graded from?ﬁ@ o time. The grades will be
converted to marks as per “Choice Based Credit and Grading System” manual and should be added and
averaged. Based on above scheme grading and term work assessmeq‘ ould be done.

\Y;

The practical and oral examination will be based on entire sy, .
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Subject
Code

Subject
Name

Teaching Scheme

(Hrs.)

Credits Assigned

Theory

Practical

Tutorial

Theory

TW/Pracs

Tutorial

Total

ECP 801

Major
Project-ll

12

6

Subject
Code

Subject
Name

Examination Scheme

Theory Marks

Internal assessment

Test 1

Test2

Avg. Of Test
1 and Test 2

End
Sem.
Exam

Term |Practi
Work | & OI‘B]

s

'Oral

§v

Total

ECP 801

Major
Project-ll

150

50 j
e,
N\

Objective: The primary objective is to meet the milestones fo }Mn the overall project plan
implemented in Project -II with

decided in Project - I. The idea presented in Project -1 sh

results, conclusion and future work. The project will culmi
each individual student.

Guidelines:

Y

ould

@@1

in the production of a thesis by

Project Report Format:

At the end of the semester the student needs
as per the guidelines issued by the Uni
containing: project documentation,
Manuals need to be attached.

prepare a project report which should be prepared
ity of Mumbai. Along with the project report a CD
lementation code, required utilities, Software_s and user

Term Work: @Q

Student has to submit we%’lfar gress report to the internal guide and the internal guide has to

keep a track on the pro of the project and also has to maintain the attendance report. This
for awarding the term work marks. In case of industry projects, visit

progress report can beds
by internal guide referred to get the status of project. Distribution of marks for term work

shall be as follpws:
a) Weekly Attendance on Project Day

b) Proj ork contributions as per objective

C) \;/-S)‘n‘l’}mt Report (Hard Bound)

End Presentation (Internal)

Ehe final certification and acceptance of TW ensures the satisfactory performance on the above
aspects.
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Oral & Practical:

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