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From Co-ordinator's Desk:-

To meet the challenge of ensuring excellence in engineering education, the issue of quality needs to be addressed,

debated 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 Technology of University of Mumbai has taken a lead in incorporating
philosophy ofoutcome based education in the Focess ofcurriculum development.

Faculty ofTechnology, University of Mumbai, in one of its meeting unanimously resolved that, each Board of Studies

shall prepare some Program Educational Objectives (PEO's) give freedom to affiliated lnstitutes to add few (PEO's)
couse objectives course outcomes to be clearly defined for each course, so that all faculqr members in affiliated
institutes undersland the depth approach of course to be taught, which will enhance learner's learning process. lt was
also resolved that, ma,\imum senior faculty from colleges expefis from industry to be involved while revising the
curriculum. I am happy 10 state that, each Board of studies has adhered to the resolutions passed by Faculty of
Technology, developed curriculum accordingly. In addition to outcome based education, Choice Based Credit and
Grading System is also introduced to ensure quality ofengineering education.

Choice Based Credit and Grading System enables a much-required shift in focus from teacher-cenfic to leamer-centdc

education, since the workload estimated is based on the investment of time in learning and not in teaching. It also

focuses on continuous evaluation which will enhance the quality ofeducation. University of Mumbai has taken a lead

in implementing the syslem through its affiliated lnstitutes Faculty ol Technology has devised a transparent credit
assignment policy adopted ten points scale to grade learner's performance. Choice Based Credit and Grading System

will be implemented for First year Master ofEngineering from the academic year 2016-2017. Subsequently this system

will be caried forward for Second Year Master ofEngineering in the academic year 2017-2018.

Dr. S, K. Ukarande
Co-ordinator,
Faculty of Technology,
Member - Academic Council
University of Mumbai, Mumbai
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Preamble:

The curriculum in higher education is a living entity. It evolves with time; it reflects the ever changing needs
of the society and koeps pace with the growing talent of the students and the faculty. The engineering
education in lndia is expanding in manifolds and the main challenge is the quality of education. All
stakeholders are very much concemed about it. The curiculum of Electronics & Teiecommunication in
Mumbai University is no exception. In keeping v/ith the demands of the changing times, it contains
innovative features. The exposure to the latest technology and tools used all oveithi world is given by
properly selecting the subjects. It is designed in such a way to incorporate the requirements of various
industries. The major emphasis ofthis process is to measure the outcomes of the program. program outcomes
are essentially a range of skills and knowledge that a student will have at the time of post-graduation. So the
curriculum must be refined and updated to ensure that the defined objectives and outcomes are achieved.

I, as Chairman Ad-hoc Board of Studies in Electronics and Telecommunication Engineering, University of
Mumbai, happy to state here tha! the heads of the department and senior faculty from varioui institutes iook
timely and valuable initiative to frame the Program Educational objectives as listed below.

Objectives:

1' To produce Electronics & Telecommunication engineers, having strong theoretical foundation,
good design experience and exposure to research and development.

2. To produce researcher who have clear thinking, articulation and interest to carry out theoretical
and/or applied research resulting in significant advancement in the field of specialization.

3' To develop an ability to identifo, formulate and solve electronics ind telecommunication
engineering problems in the latest technology.

4. To develop the ability among students to synthesize data and technical concepts from applications
to product design.

thery are the suggested and expected main objectives, individual affiliated institutes may add further in the
list. I believe that the small step taken in the right direction will definitely help in providing quality education
to the stake holders.

This book of curicula is the culmination of large number of faculty members and supporting staff. It also
reflects the creative contribution of hundreds of teachers - both serving and retired. I sincerel/hope that the
faculty and students of Electronics and Telecommunication in Mumbai University will take fuil advantage of
dynamic features ofcurriculum and make teaching-leaming process a truly sublime experience for all.

At the end I must extend my gratitude to all experts and colleagues who contributed to make curyiculum
competent at par with latest technological development in the field of Electronics & Telecommunication
Engineering.

Dr. Uttam D. Kolekar
Chairman, Ad-hoc Board of Studies in Electronics and Telecommunication Engineering

'rs.h
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Program Structure for M.E. (Electronics & Telecommunication)
w.e.f. A.Y. 2016-201 Semesfer I

Subject

Code
Subject Name

S+o+i-+i^^l o:--^r

Teachirg Scheme

(Contact IIours/week) Credits Assigned

Theorv Pract. Tut. Theorv Pract. Tut. Total
ETCIO I rSrar

Processing
04 04 04

ETCl02
Optical
Communication
Network

04 04 04

ETCI03
Modem Digital Signal-
Processing
Applications

04 04 04

ETDLOl
Deparhlent Level
Qp{qnal Course- I 04 04 04

ILOI
Institute Level Ontional
Course- I 03 03 03

ETLIOI

Laboratory I -
Optical
Communication
Network

02 0l 0l

ETL102 Laboratory II -
Modem Digital Signal
Processing Applications

02 0l 01

Total 19 04 l02 I-- 2t

-

Ti-
Ixaminafinn Sr,r;-"

Subject

Code
Subject Name

Theory

Term

Work

Pract,

/oral Total

Internal Assessment f,nd

Sem.E

xam.

Exam.

Duration
(in Hrs)

Testl Test 2 Aug.

ETC1OI
Statistical Signal-
Processing

20 20 20 80 03 100

ETC102
Optical Communication
Network

20 20 20 80 03 100

ETCl 03 Modem Digital Signal
Processing Applications

20 20 20 80 03 100

ETDLO I
Department Level
pptional Course-l 20 20 20 80 03 100

ILOI
Institute LeveIOoilonEi-
Course-l 20 20 20 80 03 100

ETLIOI
LaDOrarcry I -
Optical Communication
Network

25 25 50

ETL I02
-aoorarcry ll -Modern
)igital Signal Processins
\pplications 25 25 50

Total 100 100 100 400 50 50 600

University of Mumbai M.E (Electronics & T



Subject
Code

ETDLOl
Department Level Optional Course I

ETDLOlO1l Next Generation Networks

ETDLO1O12 Advanced Antenna Design
ETDLOIOl3 Image Analysis using Machine learning
ETDLOlOI4 Embedded Communication Systems Design

Subject
Code

ILOl
Institute Level Optional Coursel

ILOI0ll Product Life cycle Management

ILOl0l2 Reliability Engineerins

ILO10l3 Management Information System

rl-ol014 Design of Experiments

LO10ls Operation Research

rl-ol0l6 Cyber Security and Laws

rl-ol017 Disaster Management & Mitigation Measures

ILOl018 Energy Audit and Management

University of Mumbai M.E (Electronics & Telecomm unication) Rev-2016 Page l5



Semester II

Subiect I

Coa. I Subject Name
Teaching Scheme

(gg4tact Hours/week) Credits Assigned

Pract. Tut
ETC20t

I/^ia'. ni^,'+^t -f

04

I heory Pract. Tut. Totalrrrvvvru yrSrLor

Communication 04 04

ETC2O2 Wireless Adhoc and
Sensor Networks

04 04 04

ETC2O3
RF and Microwave
p4gineering 04 04 04

ETDLO2
Department Level
Optional Course 2 04 04 04

ILO?
Institute Level Option.al
Course 2 03 03 03

ETL2OI
Laboratory III --
Mreless Adhoc and
Sensor Networks

02 0l 0l

ETLZO2
Laboratory IV - RF anil
14icrowave Engineerin g 02 0l 0l

ilTotal t9 04 t9 02

Subject

Code
Subject Name

Theorv
lxaminatinn Scherno

Total
Term
Work

Pract.
/oral

Intertral Assessment End
Sem.Ex

am.

Exam.
Duration
(in Hrs)

Testl Test 2 Avg.

ETC2OI
Modem Digital
Communications 20 20

..
20

20 80 03 100

ETC2O2 Wireless Adhorarxl -Sensor Networks 20 20 80 03 100

ETC2O3
RF and Microwave and
Engineering 20 20 20 80 03 100

ETDLO?
Department Level
Optional Course 2 20 ,:

20

20 80 03 100

1LO2

ETL2Ol

Institute Level Optioiii
Course- II 20 20 80 03 100lewrorvrJ rrr -
Wireless Adhoc and
Sensor Networks 25 25 50

ETL2O2

Laboratory IV -
RF and Microwave
Engineering 2s 25 50

Total r00 100 100 400 50 50 600
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Subject
Code

ETDL02

Department Level Optional Course 2

ETDLO2O2I Satellite Networking
ETDLO2O22 Network and Cyber Securi8
ETDLOzOZ3 Remote Sensing

ETDLO2O24 Enor Control Coding

Subject
Code

tLo2
Institute Level Optional Course 2

tLo2021 Proiect Management

1LO2022 Finance Management

tLo2023 Entrepreneurship Development and Management

1LO2024 Human Resource Management

ILO2025 Professional Ethics and CSR

tLo2026 Research Methodology

tLo2027 IPR and Patenting

tLo2028 Digital Business Management

lLo2029 Environmental Management

University of Mumbal M.E (Electronics & Telecommunication) Rev-2016 Page l7



Semester III

Semester IV

Subject
Code

Subject Name
Teaching Scheme

(Contact Hours/week) Credits Assigned

Theory Pract. Tut. Theory Pract. Tut. TotalETS3OI Special Topic Seminar 06 03 03ETD3OI Dissertation I 24 12 t2Total 30 l5 l5

Subject

Code
Subject Name

f,xamination Schenre
Theorv

Term
Work

Pract.
/ Oral Total

Internal Assessment End
Sem.Exa

m.
Tesll Test 2 Avg.

ETS3OI Special Topic Serinar- 50 50 100ETD3OI Dissertation I i00 100Total
150 50 200

Subject
Code

Subject Name
Teaching Scheme

(gq!tact Hours/we€k) Credits Assigned

Theory Pract. Tut. Theory Pract. Tut. TotalETD4Ol Dissertation II 30 l5 l5Total 30 t5 15

Subject

Code
Subject Name

Examination Schelne
Theory

Term
Work

Pract
I Oral Total

Internal Assessment End
Sem,Exa

m.
Testl Test 2 Avg.

ETD4Ol Dissertation ll
100 100 200Total
100 100 200

Note:
o In^ case of Seminar (ETS30l ), 0l Hour / week / student should be considered for the calculationof load ofa teacher
o In case. of Dissertation I (ETD30I) and Dissertation II (ETD4,I), 02 Hour / week / studentshould be considered for the calculation of load ofa teacher

University of Mumbai M.E (Electronics & Telecommunication) Rev-2016 Page | 8
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Subject Code Subiect Name Credits

ETC1O1 Statistical Signal Processing 04

Course Pre-requisite:
. Matrix theory
. Fundamentals of probability
. Signals and systems

Course Objectives:
The aim of this course is to provide knowledge of statistical techniques necessary to explain
and explore the important applications in signal processing and telecommunication,

Cource Outcome:
Leamer will be able to:

. Understand basics oflinear algebra in communication engineering.

. Apply appropriate statistical tools for handling design and analysis of systems that
involve randomness.

o Analyze random processes for LTI systems and estimation theory.
. Evaluate role of probability models in engineering design.

Module Detailed Content Hours
I Linear Algebra

o Signal spaces, metric spaces, vector spaces, norms and normed
vector spaces, inner-product spaces, orthogonality, orthogonal
subspaces, linear transformations: range and null space,
orthogonalization of vectors, representation and approximation
in vector spaces, matrix representation of least squares,
geometry of linear equations, four fundamental subspaces of
linear operator, properties of matrix inverses, results on matrix
rank, pseudo inverses, matrix condition number, singular value
decomposition(SVD), pseudoinverse and the SVD.

12

2 Review ofRandom Variables and Processes
. Random variables, distribution and density function, functions

of random variables, sums of independent random variables,
central limit theorem, discrete time stochastic prooess,
stationa ty, random signal variability, time averages,
ergodicity, autocorrelation function of a real WSS process and
its properties, cross-correlation function, frequency domain
description of stationary process, general correlation matrices,
correlation matrices from random process, correlation matrices
of stationary process.

08

3 Analysis and processing of random signals
. Lqle4I time invariant system with WSS process as an input:

04

Universlty of Mumbai M.E (Electronics & Telecgmmunication) Rev-2016 Page l9



stalionariry olrh@
density of the output: examples wittr wt.,ite_noise I;1";ril;;;
:ll1:'T'h"l dis^crere+iml sysrem wirh wss ,;i*r;;'';;
rnput. examples ol-random processes: white noise process and

Whitening and Irnovations Representationo Transformations using eigen-decomposition, transformations
using triangular decomposition, generation' 

"i .lJ'r"fr"a
random vectors with given second_order moments, discrete
Karhunen-Lodve rransform and irs applicail;:' ;;;;;j
reduced-basis representation. periodic runao, a"ou"n"u"''- 

"'*'

9y,^r^,b, diflerent examples, general CRLB f"; .6;i; i;wt te-Uaussian noise, vector parameter CRLB.

o Estimation in signal processing. the mathematical estimarionproDrem, assessing estimator performance, unbiased and
consistent estimators, confidence interval efhcieni 

"riirnu,o.,minimum variance unbiased estimation, 
"rirr"n"" "f 

_iririr_
variance unbiased estimator, estimato. u".uru"y 

"orri;;.utio.r,!3T*-..p*er bound(CRLB) theorem,'""_p"iuii* or

state space models. Discrete-time Kahnan filter.

o The stale space signal model, Kalman filter I: The Bayes
approach, Kalman filter II: innovations approach, Estirnation
using the innovations process, innovati*r' f". p.""ar.ar'iitf,

Textbooks and References:

l. Todd f(. Moon and Wynn C. Stirling, ,,Mathematical 
Methods anct Atgorithms for_ !gn/ Processrng,,, pearson Educationl Inc.,2000.

2. Dimitris. 
-G. 

Manolakis, VinaV Ingaie, and Stephen M. Kogon, ,,statistical 
and

^ {daptive_SiCnal 
proce ss ing., Artech-House, f n"., ZbOS.3' Pelton Z' peebles, "probabirity, Random variibtes id nondom signal principres,,,

Mc-Graw Hill, 2000.
4. Steven M. Kay, ,,Fundamentals of Statistical Signat processing: Estimation TheoryVol 1, Prentice Hall, Englewood Cliffs, NJ, 2010.
5. Alberto Leon-Garcia, ,,probabili4t and Random processes for ElectricalEnginee ringl', Pearson Education. 2007.
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Assessment
Internal:

End Semester
Examination:

Assessment consists of two tests out of which one should be
compulsory class test (on minimum two modules) and the other is
eitler a class test (on minimum three modules of the remaining) or
assignment on live problems or course project.

Some guidelines for setting the question papers are as, six questions to
be set each of 20 marks, out of these, question number 1 will be
compulsory and it will carry questions covering each module. From
remaining questions any three questions to be attempted by students.
Minimum 80% syllabus should be covered in question papers of end
semester examination.

University of Mumbai M.E (Electronics & Telecommunication) Rev-2016 Page 111



Subject Name

Optical Communication Network

Course Pre-requisite:
. Wave theory and propagation
. Analog Communication
. DigitalCommunication

Course Objecfives:
To teach students:

. The issues related to signal degradation due to Linear Impairments. System impairments due to nonlinear effect in fiber.. S-ystem optimization by controlling dispersion and Nonlinear E|.ects.o High data rate WDM optical Transport Networks.

Course Outcome:
The course enables the students to:

. Apply the fundamental principles
communication systems.

of optics and light wave to design optical fiber

. Identiry the issues related to signal degradation due to multiplexing.. Identify working principle ofvarious components ofalt optiial nerwork.. Explore concepts of designing and operating principles of modem optical
communication systems and networks.

Detailed Content
A Review of Optical Fibers

o Introduction
. Signal Degradation
. Fiber dispersion
o Multimode fiber
r Single mode fiber
r DispersionManagement

Non Linear Optics
. General Overview of Nonlinearities
o Effective area and lengrh
o Stimulated Raman Scattering
. Stimulated Brillouin Scattering
o SelfPhase modulation

University of Mumbai M.E (Electronics & Telecommunication) Rev-2016 Page 112
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r Cross -Phase modulation
o Four wave mixing and its mitigation
. Applications ofNonlinear Effects
r Solitons properties of Solitons, properties of Solitons. Loss

managed Soliton ,Dispersion managed Soliron. Ooticai
Switchine, Parametric amolifi carion

Optical Network Components

o WDM network components: WADM, Optical Crossconnects

. Sources: Quantum well lasers, Charge capture in euantum well
lasers, Multi Quantum well Laser diodes, Surface Emitting
Lasers: Vertical cavity Surface Emitting Lasers. D€tectors: Resonant cavity enhancement (RCE) photo Detector,
Material requirement for RCEPD, Wavelength selectivity,
Iigh speed comparison of conventional and RCSpO, RCp
Schottky Photodiode, RCE Avalanche photodiode

. Optical Amplifiers: Optical pumping, Erbium Doped Amplifier,
Semiconductor Laser Amplifier, Raman Amplifier,o 
lntegrated Optics: Directional couplers and photonic Switch,
Optical Modulators

Introduction to Optical Network
. Overview of generations ofoptical Networks
. SgNEI& SDH: Multiplexing hierarchy, Multiplexing structure

- Functional components, problem detection, Virtual'iributaries
& containers

. pn1i9a1 Transport Network: Hierarchy, Frame structure,

o Cost Trade-offs: A detailed Ring Network exampleo LTD and RWA Problems
. Routing and Wavelength assignment
r Dimensioningwavelengthnetworks
r Statistical wavelength routing networks- First passage model,

Blocking model
o Maximum load dimensioning models_ offline lightpath request,

online RWA in Rinss

o Architectural choices for next generation transport Network. Designing the transmission Layer using SDM,TDM and WDMe Unidirectional versus bidirectional WDM Systems_ Long haul
networks case study, Long Haul Undersea Networks. Metro Networks, Metro Ring Case.

University of Mumbai M.E (Electronics & Telecomm unication) Rev_2016 Page I t3



Textbooks and References:

l.
2.

3.
4.
5.
6.
7.
8.

" optical Fiber communications" -Gerd Keiser-Fourth Edition-.l.ATA McGRAW*optical Fiber Communications principres ard prartic"i'-iohn.M.Senior-pearson
Education HILL
"Fiber Optics Communication System,, _C.p.Agarwal_Wiley publications
" Fiber Optics Communicat ions,L Harold Koliibrl._p"u.#ii"u"ution
" Opto-Electronics, an introduction', -Wilson and Hawkes,prentice Hall
" Nonlinear Fiber Optics,, G.p. Agamval-Academic press
" Applications of Nonlinear Optics,,, Academic press-C.p. Agarwal
"optical Networks' A practicar perspective", Tiird euition- ftajiv Ramaswami, KumarN. Sivarajan, Elsevier

5,.^ ' 
llrirol ryyrorks, Third generation Transpon Sysrems...by Uyless Black, pearson

l0'"optical Fiber communicdtion system: Theoiy anct'piactice with MATLAB andSimulink'by LeNguyen Binh, CRC press,20l0

Assessment consists of two tests out of which; one should be
compulsory class test (on minimum two modules) and the other is
either a class test (on minimum three modules of'tf," i"rnaioirg; o.
assignment on live problems or course pro.ject.

End semester Some guiderines for setting the quesrion papers are as, six questions toExamination: be set each of20 marls, out of tn"J", question number 1 will be
compulsory and. it will carry questions covering 

"u"t 
.oAri.. f.oio

remaining questions any three questions to te ,:tte_pt"J iy ,il*tr.
Minimum g07o syllabus should be covered in qr"rti;; p"ft;;i;;
semester examination.

Assessment
Internal:

University of Mumbai M.E (Electronics & Telecommunication) Rev_201G Page | 14



Subject Code Subject Name Credits

ETC103 Modern Digital Signal Processing Applications 04

Course Pre-requisite:
r Signals & Systems
o Discrete Time Signal processing

Course Objectives:
The aim ofthis course is to provide in-depth treatment on methods and techniques inr Power spectrum estimation, Adaptive filtering, Wavelet transforms.. Applications of Signal Processing to real world problems

Course Outcome:
Leamers will be able to:

o Implement adaptive filters for.a given apprication; study and apply the techniques of
power spectrum estimation and wavelet theory for various applititions.r Apply Signal processing tools to biomedical signal processing and musical sound
processing.

rl

Module Detailed Content Hours
I Spectrum Estimation

o Non- Parametric methods of power Spectral Estimation:
Estimation of spectra from finite duration observation of
signals, Non-parametric Methods for periodogram estimation:
Bartlett, Welch and Blackman and Tukey methods.

o Parametric Methods of power Spectrum Estimation: AR. MA &
ARMA models for power spectrum estimation. yule_Watker
method for the AR model parameter

08

062 Introduction to Adaptive systems
o Introduction, Characteristics, Examples of Adaptive systems,

Applications. The adaptive system -lineir combiner_
Description, Weight vectors, desired response performance
function- Cradient and mean square error.

3 Adaptive Signal Processing and Applications
e FIR Adaptive filters - Adaptive Direct Form FIR Filters based

on steepest descent method -Widrow Hoff LMS Adaptive
algorithm. Adaptive Direct Form FIR Filters_RlS Algorithms,. Applications: Adaptive channel equalization - Adaptive echo
canceller - Adaptive noise cancellalion

08

4 Wavelel Theory
o Fourier Transform and its Limitations - Short Time Fourier

Transform - lntroduction to time frequency analysis_
Continuous Wavelet Transform - Discrete Time Wavelet

10
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Transform- Multi-resoiuti6i- analrri..-
Daubechies Wavelet, Filter bank theory.
Application of wavelet theory ro signal
removal. and sisnal comnro""i.'-r.'

Haar Wavelet -
denoising, speckle

Apptication of Digiral @Processing
. Detection of fetal heartbeats during labor_ Fetal ECG, ECG

preprocessing, QRS template, eRS detection ."thoAr.
perlormance measure for eRS detection.

o Adaptive removal ofocular artefacts fiom hurran EEGS_ Methods fbr
removal and control of ocular arlefacts, online Ocular Arteiacts
Removal (OAR) algorithm and system, hardware for ontine Oan

Application of Digitat sigm
Processing

o Musical sound processing _ Time domain operations_ sinsle echo
filter, multiple echo filter, Reverberation. Flaniing, Cflo.ui glr.rutor,
Frequency domain operations-Analog filt"rr, n-irriora". Jig?tut?Ji#
and Equalizers, Second order digital filters and Eoualizers. "

Textbooks and References;

Textbooks:

1. John G. Proakis and Dimitris.G- Manolakis , 
*Digital Signal processing,,, pHl,2005.

2. Bernard Widrow and Samuel D.Strearn 
", 

,;Adoitiu" Signat frocessiig: p"..* -BA,

Asia 2002.
l. l \ \al Uodern Spectrum Estimation Theory and Applicarion,,pHI.4. K. P. Soman, K.I. Ramchandran and N. G. loeshmi,',,Insight into Wavelets: Fromtheory to practice, Third Edition pHI,20l0.
5. Raghuveer. M. Rao and Ajit S.Bopardikar , ,,Wavelet Transforms _Introduction to
- theory and applications, pearson Eduiation, Asia, 2000.
6. lTg*tj M. Rangayyan, ,'Biomedical 

Signal Anolysis_ A Case Study Approach,,,
Wiley 2002.

7. Willis J. Tompkins, Biomedical Digital Signal processing, pHI, 19998. Sen M Kuo, Bob H Lee and W T.ian, *Real Time Sigi't processing: Fundamentals,

^ 
I:11!l:!n:.ntdtio!1s and Applications,, Springer, Wiley priblishers, Third Edition 2013.9. S. K. Mitra, "Digital Signol processiig,,,lMU,Z6Ol

l0' Emmanuel C rfeachor, Ba*ie^w. Jirvis, "Digitar signal processing, A practicar
Approach" , Pearson Education. 200g_
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Reference Books:
1. Simon Haykin, "Adaptive Filter Theory,,,pearsonEdu, 2013
2. y. C. Reddy, Biomedical Signal processing principles and Techniques, Tata Mc

Graw-Hill, 2005

1 4 X Sayed, "Adaptive filters',,Wiley Student Edition, 20104' S' Thomas Alexander, Adaptive signal processing-Theory and Applicarlons, Springer -Verlag.
5. I. Daubechies, Ten Lectures 

_on -Wavelets, 
Society for Industrial and Applied

Mathematics, Philadelphia, p A, 1992.
6' Mark Kahrs, Karlheinz Bra.ndenburg, 

_"Apprications of Digital signar processing toAudio and Acoustics,,, Kluwer Academii publishers,2002
7. Mallat, St6phane. "A waveret tour of signar processing." Academic press, Third Ed.

2008.
8. Torrence, Christopher, and Gilbert p. Compo, ,'A practical guide to wavelet

analysis." Bulletin of the American Meteorologicil society Jan. l99g9. Burrus, c. Sidney, Ramesh A. Gopinath, und Huituo Gio. ,'Introduction to wavelets
and wavelet transforns." Prentice Halllnc. 1997

10. Paul S. Addison, "The irlustrated waveret transfom handbook: introductory theory
and applications in science, engineering, medicine andJinarce.,, CRC press,{OOZ '

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

t End semester Some guidelines-for setting the question papers are as, six questions toExamination: be set each of 20 marks, out of these, question numbe; I will be
compulsory and. it will carry questions covering each module. From
remaining qu^estions any three questions to be a-itempted by stude,nts.
Minimum 80% syllabus should be covered in qu"rt;f, pup"., oi"nO
semester examination.

Assessment
Internal:
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Subject Name

ETDLO1O1l Next Generation Networks

Course Pre-requisite:
o Computer Networks
o Wireless Networks
o Mobile Communication

Course Objectives:
The aim of this course is

o To relate the paradigm shift from circuit switched network to packet switchednetwork.
o To apply the advancement in networks field.r To examine new technologies in telecommunication.
. To appraise the NGN Standards

Course Outcome:
Learners will be able to:

o Relate and compare the core differences between traditional and newtelecommunication technologies.

' Analyze, implement and appry the components of NGN architecture with NGN
standards.

Detailed Content
Next Generation Technologieq N ii6ail Serviies-o Introduction,

o Next Generation (NG) Technologies,
o Wire line NG Technologies,
. FTTP, Long-Haul Managed Ethernet.

. Long Term Evolution (LTE),
o Enhanced HSPA Evolution Data Optimized (EVDO), Ultra

Mobile Broadband (UMB),
o SDR and cognitive radio
o IoT, VOIP, IPTV, euality of Services, euality of Experiences

inNGN.
Next Generation Nf oltiG*i"" T""t*otogy-O;"*i"*

o MPLS &QoS, MpLS services and components, overview of
VPN, layer2 VpN, layer 3 VpN

ITU NGN Standards and Architectures-
o Main drivers to Next Generation Networks _ NGN , ITU NGN

standards
o AII-IP network concept for NGN ,o NGN control architectures and protocols(TiSp
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naming and addressing for all NGN
5 Control and Signalting Protocols for NGN (SIp, Diarneter)

. NGN security(AAA, identity management) ,. Service convergence
r Fixed-Mobile Convergence (FMC) in NGN,
. IP Multimedia Sqbsystem (MS) for NGN

08

6 Transition to NGN and Future Evolution
. Mi$ation of PSTN networks to NGN ,o Transition of IP networks to NGN,
o IPv6, NGN Evolution.

08

Textbooks and References :

Textbooks:

l. Wireless communication and Networking-yrjay Garg, ELSEVIER Inc.
2. Next Generation Telecommunications Network, parliament office of Science and

Technology (Postnote). Dec 2007, No. 296 Ref. www.parliament.uk.

Reference Books

1. ITU Manual

2. Next Generation Telecommunications Networks, services, and Management by
Thomas Plevyak, VeliSahin, ISBN: 978-0-470 -57 529-4 , Wiley-IEEE press

3. Next Generation wireless systems and Networks: Hsiao - Hwa chen, Mohsen Guizani
- Wiley

4. IP'Based Next-Genetation wireless Networks: systems, Architectures, and protocols-
Jyh- Cheng Chenand Tao Zhang- Wiley

Assessment
Internal:

End Semester
Examination:

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

_Some 
guidelines for setting the question papers are as, six questions to

be set each of 20 marks, out of these, question numbei-l will be
compulsory and it will carry questions covering each module. From
remaining questions any three questions to be attempted by students.
Minimum 80% syllabus should be covered in questibn papers of end
semester examination.
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Subject Name
ETDLO1Ol2 Advanced Antenna Design

Course Pre-requisite:
o Wave Theory and propagation
o RF and Antenna

Course 0bjectives:
The aim ofthis course is

o To provide state-of-art knowledge in microstrip antennas,. To explain various methodologies presently prevalent foi design of microstrip
antennas

o To enable students to make design decisions in microstrip antennas

Course Outcome:
Leamers will be able to:

o Design and analyze microstrip antennas,o correlate the fundamentar design ofantenna to advanced communication applications

Detailed Content

o Antenna parameters
o Infinitesimal dipole antenna
. Half wave dipole antenna

. Introduction, Rectangular patch and Circular patch designo Quality factor, Bandwidth, Efficiency, tnput i.p"auic", ura
Coupling

. Analltical models for MSAs transmission line models, cavity
model, Mqltimode network model.

Circular Polarization Techn[r,e
. fu{-f1{ circu larly polarized MSAs, Square MSA with rwo

reeds,. Ettect ol amplirude and phase imbalance, Square MSA
with four feeds, CMSA wirh muiriple feedso Single-feed. circularly polarized MSA, Diagonalty fed nearly
sqrure MSA, Square MSA with modified .Ig"., Squ*"-USa
with modified corners, Square MSA with a dialonai;il.- 

- '
. Broadband circularly polarized MSA, D-ual_feed olanar

muttrresonator MSA, Stacked MSA for circular polarization,
Aperture coupled circularly polarized IrASa, i"qr*iiuf fV
rotated MSA.
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Assessment
Internal:

End Semester
Examination:

Assessment consists of two tests out of which; one should be
compulsory class test (on minimum two modules) anJ *re'ottr". iS
either a class test (on minimum three modules oitfr" i".uinlng o.

,Some 
guidelines-for setting the quesrion papers are as, six questions tobe set each ot 20 marks, out of these. question numbei I will be

"g-qulroty 
and. it will carry questions 

'covering 

"u"1,r 
rnoOut.. f.o.remalnlng questlons any three questions to be attempted by students.Minimum 80% syllabus should be covered in qu.riiin p#" of *A

semester examination.
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Subject Name

ETDLO1Ol3 Image Analysis using Machine learning

Course Pre-requisite:
o Image and Video processing

Course Objectives:
The aim ofthis course is

o To provide exposure to students in gaining knowledge on concepts and understandingof Image Analysis.

' To give-necessary knowledge ofdigital image analysis for further research within thearea and to be able to use digitar image ana-rysis within other ...""J;;;;;-r*l';;
computer graphics, image coding, video coding and industrial il;g;;;;;;;l;;problems.

o To prepare the student for further studies in e.g. computer vision, murtispectral imageanalysis and statistical image analysis.

Course Outcome:
Leamers will be able to:

' Demonstrate good capability to independently identify probrems which can be solved
with methods from image analysis, and be able to 

"hoo." 
un upp.opriate method.. Independently apply basic methods in image processing to problems which are

relevant in industrial applications or research.
r Explain the solution to a problem in image analysis in a we, structured manner andwith clear logic.

Detailed Content
Introduction to Image f.oceGng

o Basic mathematical concepts: Image transforms, Discrete
Fourier Transform, Fast Fourier Translorm.. 
1T1g: :rlr1r""*entlgre{ leveltransforms, filtering. Extraction
of special features: Fitreiing, edge and ."i,"i J.i"!iu.'i_*"
lggmentation and mathematical momhotoor,

. Boundary Representation: Chain
A-pproximations, Signatures, Bending
Moments, Region Representation

. Boundary Descriptions: Simple Descriptog Shape Number,
Fourier Descriptor, Run-length Code, irojection', C",*"rity
Tree.
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. Component Labelling: ffiAlgorithm, Sequential Algorithm.

o Histogram^(or Brightness ) Features, Shape Fearures, Soatial
Momenq Cenhal Moment, Topological e.utur.i, E.Jr""ili.uf
Features, Transform Features, Textire Features, iyr""ii" 

"raStructural Features

o Estimating Hypothesis Accuracy, Basics of Sampling Theory,Deriving confidence intervals, difference i, ;;;;;i'i*"

_iffi"i::u::"f,1ffi;"n$d*J*".:p 
Networks, Deep Berief

o Decision Tree Leaming : 
. 
Building Single and Multiple

R::1.,:l- 
Trees Setecting the Deciiion f;" il be iutrt,

uorarntng prules fiom Decision Trees, Missing Attribute
Values, 

^ClassiSing with Relabelled Noa"r, poo? R;;; .,Recall Sets, pruning Decision Trees, Issues in J""iri*"t.."
leaming.

o Bayes. Lea1nr.ng. : Bayes Theorem and concept leaming,
Bayesian Belief Nerworks, Naive nuy". ,,,iiit 

--Einu.y

Attributes, Performance of Bayes Classifi er. Instance Based Leaning : K_nearest neighbour learning. case
based leaming. radial basis functions

Image Classification using
o Neural network: Issues in.neural network learning, perceptrons,

mulrilayer nen.vork & Back propagarion nlgorirh#.'. 
I::_r.I-|ry:rs: Fuzzy tog^ic. Fuzzificari in. Furzy intcrence,
ruzzy rute trased system, deluzzification. Support Vector Machine : Linear Classifiers, Classifier
Margin. Solving the Oprimizarion problem. gara tr,lareln ana
Soft Margin. Linear and Non Linear SVMs. t<".n"i frr.tlr.,o Genetic Algorithms ; Genetic operators, genetic prograrnming,

_models of evolution & learnins_ naralleti,i,,- -^^-i;^ l-^,,."_

ffi 1*1*.1*1^*'N
*:' .//l '' -._-(l
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Textbooks and References:

Textbooks:

l. Mitchell, Tom. Machine Learning. New york, Ny: McGraw_Hill, 1997. ISBN:
9780070428072.

2. Haykin, Simon S. Neural Networks and Leaming Machines, 3.d edition pearson 200g.3' Sonka, Milan' Hlavac vacrav. Boyle Roger- Image processing, Anarysis and Machine
/lsroz, New Delhi: Thomson Learning,2001. ISBN: 9g12400613.

4. Rajasekaran S, Vijaylakshmi pai G.A. Neural Networks, Fuzzy Logic and Genetic
Algorithms Synthesis and Application. New Derhi, prentice HaI of India.5. Valluru, Sudarshan K. Rao Nageswara T., Introduction to Neural Networks, Fuzzy
Logic & Genetic algorithms, Jaico publishing House 2010.

Re[erence Books:

I' Bishop, christopher. pattern recognition ancr machine rearning, Springer verlag,
2006.

2. Shinghal Rajjan, pattern Recognition Techniques and Applications. New Delhi
Oxford University press, 201 l. ISBN 9780195676853.

3. Richards John, Jia Xiuping, Remote Sensing Digital Intage Analysis, Springer 2006.
ISBN : 9783540251286

Assessment consists of two tests out of which; one should be
compulsory class test (on minimum two modules) *J *,. ott.. i,
either a class test (on minimum three modules of'tfr. i".uiring o.
assignment on live problems or course project.

End semester Some guiderines for setting the question papers are as, six questions toExamination: be set each of .20 marksl ou, irf tf,"r"i qr"rtio, ,u.U",. i-*iii i;compulsory and. it will carry qugstions covering 
"u"t 

_oaut". f.oi,remaining llf:tioll.uny three questions to Ue a:ttemptJiy il*;:
Minimum g07o syllabus should-be covered in qr"rtii, p#^ 

"f-"rasemester examination.

Assessment
Internal:
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Subject Name
ETDLOlO14 Embedded Communication System Design

Course Pre-requisite:
o Microcontrollers and programming language

Course Objectives:
The aim ofthis course is

' To impart the concepts and architecture ofembedded systems and to make thestudents capable ofdesigning embedded systems prodJci.o To achieve this, system des ign,.architectuie and piogramming of industry popularARM Cortex is covered in derail.

Course Outcome:
Leamers will be able to:

o Understand the embedded concepts and architecture of embedded systemsr Understand the architecture and programming of ARM cortex microcontrollero Understand the open source RTOS and their usage. Able to design an embedded systems application-o Able to usage ofthe development and debugging tools

University of Mumbai M.E (Electronics & Telecommunication) Rev_2016 Page 126

Detailed Content

. Nee|, design chaltenges, product survey, specifications ofproduct need of hardware and software, partitioning of the
design into its software and hardwa.e components, ite#ion ana

maintenance, validation and develop;rent, p.6t",ypiirg, trrrt"y

. Tradeoffs, custom single-purpose processors, general_purpose
p.rocessors, memory interfacing, design technology_ha.rdware
design, cost reduction, re-engiieering, ol i*iruri"u

Embed ded Systems and ARMTrchliectu re-

STM32xxx ARM Cortex M3/M4 microcontroller memory ani
peripherals, development & debugging tools. "

e Emtedded concepts, architecture of embedded systems, ARM
architecture, Cortex-M3 basics, exceptionr, inrt ration- ru*,NVIC, interrupt behavior, Cortex_M3/M4 prog.r_-ing,
memory protection unit and other Cortex_M3- feature"{

Communication ana Security
. Embedded systems security and secured hardware structures.

Communications security in embedded systems. Embedded

6ff--N%



systems time constraints.

. Multi-Core architecture for embedded systems, programming
models for Multi-Core, Embedded Multi-Core proclssing foi

o Basics of RTOS: Real-time concepts, Hard Real time and Soft
Real-time, differences between general purpose OS & RIOS,
basic architecture of an RfOS, scheduling systems, inter_. process communicatioq performance Matric in scheduling
models, intemrpt management in RTOS envfuonment, memory
management, file systems, VO systems, advantage and
disadvantage of RTOS. pOSIX standards, RTOS ilsues _
selecting a Real Time Operating System, RIOS comparative
study.

o Interfacing Modules: Sensor and actuator interface, data
transfer and control, GpS, GSM, Bluetooth, Zigbee module
interfacing with data processing and communication. IoT

Textbooks and References:

l. The Definitive Guide to the ARfur cortex-MJ, Joseph yiu, Second Edition" Elsevier
Inc.2010.

2. Andrew N Sloss, Dominic Symes. Chris w right. "ARM system Deveroper,s cuide -
De s i gn ing and Opt im i z ing Sy s te nt Sofno ar e ", 2006, EIsevier.

3. communicating Embedded systems: Nefleorr$ Apprications, Francine Krief (Editor)
February 20 I 0, WileyJSTE

4. Frank Vahid and Tony Givargis, ,,Embedded 
System Design: A (Jnified

Hardware/Software Introduct ion ", John Wiley publication
5. P Marwedel, "Embedded System Design", Springer publication
6. christopher Hallinan, "Embedded Lirua primer: A practicar Rear-worrd Approach.,,

Second Edition, Pearson Education publication

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

End somester Some guidelines for setting the question papers are as, six questions toExamination: be set each of 20 marks, out of these, question numbei I will be
compulsory and it will carry questions covering each module. From

Assessment
Internal:

University of Mumbai M.E

PBRA';Y

& Teletommunication) Rev-201.6 Page | 27



re.maining quesrions any three questions to be artempted by studenls.Minimum 80% syllabus should be covered in qr".iili p#" 
"f 

*asemester examination.
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Subject Name
ILol011 Product Life Cycle management

Counse Pre-requisite:
o Microcontrollers and programming language

Course Objectives:
The aim ofthis course is

r To familiarize the students with the need, benefits and components of pLM. To acquaint students with product Data Management & pLM strategieso To give insights into new product develop,eit p.og.u, urd gria"ii,i.. fo. a"rigningand developing a product
. To familiarize the students with Virtual product Development

Course Outcome:
Leamers will be able to:

. Gain knowledge about phases. of pLM. pLM strategies and methodology for pLM
leasibility study and pDM implemenrarion.

o Illustrate various approaches and.t.:Fiqr:. for designing and developing products.. Appl.I. product engineering guidetines / thumb iules in designi;g ;il;-f",moulding, machining, sheet mital working etc.

' Acquire knowledge in apprying virtuar froduct development toors for components,
machining and manufacturing plant

University of Mumbai M.E (Electronics & Telecomm unication) Rev_2016

Detailed Content
Introduction to f

o Product Lifecycle Management pf,tr4;, Need for pLM, product
Lifecycle phases, Opportunities of Globalization, pre-pl-M
Environment, pLM paradig[r, Importance & Benefits of pLM,
Widespread Impact of pLM, Focus and Application, A pLM project,
Srarting rhe pLM Iniriative. pLM Applicarions

PLM Strategies
o Industrial strategies, Strategy elements, its identification, selection

and implementation, Developing pLM Vision and pLM Stmtegy,
Change management for pLM.

. 
I11::] ?:rirn and Devetopment process. Engineering Design,
Urgantzation and Decomposition in product Disign, Tlpologies
of D^esign Process Models, Relerence [aoA"r, proiu"iii"rie'n l,
the Context ofthe product Development process, n.f"ri"i-*itf,
the Development process planning phase, Relation *iif, tf,"Post design Planning phase, Methodological Evolution inProduct Design, Concunent Engineerirg, Characteristic
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F.1,yr:^r oj Concurrenr @and Lil-e Cycle Approach. New produu Developmen-t lNfDj
and Strategies, P_roduct Configuration and Variant'M;"g;;.;i
I'he Desigr. for X Sysrem, Objective properties and Deiign for
X Tools, Choice of Design for X Tools and fheir Use in the

o Product and product Data, pDM systems and importance,

,C.::p=:*:.:, lDM," l:g._ol for imptementing a rolr- syst"rn,
financial iustification of PDM, bariers to pDM l-il"-"rrri".i -'-"

Virtual Product Development Tools
o For components, machines, and manufacturing plans, 3D CAD

:y:=:r u$- realistic rendering techniques, Oigitaimoc[_up, trloaet
building, 146491 analysis, Modeling and siriulation, i. 'p.;;;

Environmental Strategies and ConsiJeration, io, p.ir.i

Itrtegration of Environmentat A@
o 

_Sustainable 
Development, Design for Environment, Need for

Life Cycle Environmental Strategies, Useful Life Extension
Strategies, End-of-Life Strategies, Introduction of
Environmental Strategies into the Design process, Life Cycle

Life Cycle Assessment anO l-if" CfreEistInalsis
. Properties, and Framework ofLile Cycle Assessment, phases ofLCA

in ISO Standards, Fields ofApplication and Limitations ofLife Cvcle
Assessment, Cost Analysis and the Life Cycle approach, GenerJ
Framework for LCCA, Evolution of Models for proiuct f_ife Cyci"
Cost Analvsis

Textbooks and References :

1. John Stark, *product Lifecycle Managemenr: paratligm for 2lst Century produit
Realisation",Springer-Verlag, 2004. ISBN: 1852338105

2. Fabio Giudice, Guido La Rosa, Antonino Risitano, ,,product Design for the
environment-A life cycle approach,', Taylor & Francis 2006, ISBN: 0g49327229

3, Saaksvuori Antti, Immonen Anselmie, "prodtrct Life Cycle Management,, Springer,
Dreamtech, ISBN: 35402573 I 4

4. Michael Grieve,,,product Ltfecycle Management: Driving the next generation of lean
thinking", Tata McGraw Hilt, 2006, ISBN: 0070636265

Assessment
Internal: Assessment consists of two .tests out of which; one should be

compulsory class test and the other is either a class iest o, urrigrrn"nt
on live problems or course project.

End semester Some guidelines for setting the question paper. Minimum g0% syllabus
University of Mumbai M.E (Electronics & Telecommunication) Rev_2016 page | 30
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Examination:

University of Mumbai M.E (Electronics & Telecommunication) Rev_2016

syllabus should be covered in question papers ofend semester examination. In
question paper weightage of each module will be proportional to nu.U". of
respective lecture hours as mention in the syllabus.

L Question.paper will comprise oftotal six questionz. Al questlon carry equal marks3. Questions will be mixed in nature (for example supposed e.2 haspart (a) from module 3 then part (bj will U" f.om a,if _oJute otn".than module 3)
4. Only Four question need to be solved.

Page 131
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Subject Name

Reliabilify Engineerin g

Course Objectives:
The aim o[this course is

o To familiarize the students with various aspects ofprobability theoryo To acquaint the students with reliability and its conceptso To introduce the students to methods of estimating the system reliability of simpleand complex systems
o To understand the various aspects of Maintainability, Availability and FMEA

procedure

Course Outcome:
Leamers will be able to:

o Understand and apply the concept of probability to engineering problemso Apply various reliabirity concepts to calculate differeni reliabiiity parameters. Estimate the system reliability of simple and complex systems. Carry out a Failure Mode Effect and Criticality Analysis

Detailed Content

o Probability: Standard definitions and concepts; Conditional
Probability, Baye,s Theorem.

Probability Distributions
. 

99l1ru! tendency and Dispersion; Binomial, Normal, poisson,
Weibull, Exponential, relations between them and their
significance.

Measures of Dispersion
. y"T, . Median, Mode, Range, Mean Deviation, Standard

Deviation, Variance, Skewness and Kurtosis.

. Reliability definitions, Ilportance of Reliability, euality
Assurance and Reliability, Bath Tub Curve.

Failure Data Analysis
c Hazard, rate, failure density, Failure Rate, Mean Time To

Failure (MTTF), MTBF, Reliability Functions.
Reliability Hazard Models

. Constant Failure Rate, Linearly increasing. Time Dependent
Failure Rate, Weibull Model. Distribution functions and
reliability analysis.

t (/l IrF:*r1::Y ]'*

;,,#p
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Series, parallel, mixed configuration, k

. Redundancy 
^ Techniques: Elemenr redundancy, Unitreoundancy. Standby redundancies. Markov analysis.. Sy:l"i Reliability Analysis _ Enumerarion method, Cut-set_ $etnoo, Success path method, Decomposition method.

o Slstgm downtime, 
.Design for Maintainability: Maintenance

requrrements, 
_Design methods: Fault Isolation and self-

lliil.?illli:, ii"s .standardization and rnterchangeability,
Modularization and Accessibiliry, Repair Vs R;;l;;;;?;o Availabilitv - orralitati,,o o"-o^+.

Failure Mode, Effects-na Critlcafity .toffi
o Failure mode effects analysis, severity/criticality analysis, FMECA

il3{ji; l?i]I,11."",:".:,'ytion. basic .vrnu,jr., a"'""i"p-."? 
"rlunclional reliability block diagram. fuu f i,r.. urulsr'ffi;;Ji

tree Analvsis

Textbooks and References:

1. L.S. Srinath, *Reliability 
Engineeringi,, Affiliated East-Wast press (p) Ltd., 1985.2. Charles E. Ebeling, ,.Retiability 

and Maintainctbility Engineering,,, Tata McGrawHill.
3. B.S. Dhillion, C. Singh, ,,Engineering Reliability,,, tohnWiley & Sons, 1980.4. P.D.T. Conor,,,practical Reliability Engg.,,, John Wiley & Sons, 19g5.5. K.C. Kapur, L.R. Lamberson, ,.Reliability in Engineiring Design,,John Wiley &Sons.

6. Munay R. Spiegel, ,,probabitity and Statistics,,, Tata McGraw_Hill publishing Co.Ltd.

Assessment consists of two tests out of which; one should becompulsory class test and the other is either a 
"tu.. 

i".i o, ur.i*,,.n,on Iive problems or course project.

End semester Some suidelines for sefting the question paper. Minimum g0% syllabusExamination: sylrabus'should be covered in question papers ofend semester examination. In
question paper weightage ofeach module wi[ be proportional to number of
respective lecture hours as mention in the syllabus.

Assessment
Internal:
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l.
2.
3.

Question.paper will comprise oftotal six question
All queslion carry equal marks
Questions will be mixed in nature lfor example supposed O.2 has

lan 
(a) ftom-modute 3 then parr (br wilt be f;"* J;;;;rt.-;,'r;

than module 3)
Only Four question need to be solved.4.

LiBRAAY
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Subject Name

Management Information System

Course Objectives:
The aim olthis course is

. The course is blend of Management and Technical field.
' Discuss the rores played by information technology in today's business and define

various technology architectures on which information systems are built
' Define and analyze typical functionar information systems and identifu how they meet

the needs ofthe firm to deliver efficiency and competitive advantage. Identify the basic steps in systems development

Course Outcome:
Leamers will be able to:

r Explain how information systems Transform Businesso Identify the impact information systems have on an organizationo Describe IT infrastructure and its components and its current trendso Understand the principal tools and technorogies for accessing information from
databases to improve business performance and decision making

' Identify the types of systems used for enterprise-wide knowredge management andhow they provide value for businesses

Detailed Content
Introduction fo tntorrn*ion SystemiltS)

o Computer Based Information Systems, Impact of IT on
organizations, Importance of IS to So"i"ty.' Org*irutionut
Strategy, Competitive Advantages and IS.

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

Business intelligence (BI)
o Managers and Decision Making, BI for Data analysis and

Presenting Results
Ethical issues ana frivacy

o- _Information Security, Threat to IS, and Security Controls

. Web 2.0 and 3.0, SC in 
- 

business_shopping, Marketing
Operational and Analyic CRM, E_business'unj'8,"o_.".""
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Wired and Wireless technology, p".uu.ir"-o-ffing]EGd
computing model.

Information System within bfiarEitioi
r Transaction Processing Systems, Functional Area Information

System, ERP and ERP support ofBusiness process.
o Acquiring Information Systems and Applications: Various

Textbooks and References:

1. Kelly Rainer, Brad Prince, Management Information Systems, Wiley
2. K.C. Laudon and J.p. Laudon_, 

_Management Information Systems: Managing the
Digital Firm,10th Ed., prentice Hall,2OOl.

3. D. BoddS A. Boonstra, Managing Information Systems: Stratey and Organization,
Prentice Hall, 2008

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.

[nd semester Some guiderines for setting the question paper. Minimum g0% syllabusExamination: syllabus shourd be covered in questtn papers ofend semester examination. In
question paper weightage of each module will be proporlional to number of
respective lecture hours as mention in the syllabus.

l. Question paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will be fiom any moduG other
than module 3)

4. Only Four question need to be solved.

Assessment
Internal:

University of Mumbai M.E (Electronics & Telecomm unication) Rev-201.6 Page | 36

ffiff*%



Course Code Course Name

De.lgn,f Erfitrn"nts
Credits

ILO1014
03

objectives:

1. To understand the issues and.principles ofDesign ofExperiments (DOE)2. To list the guidelines for designing 
""p.,ir.ni.-" 

-' "'''
3' To become familiar with. met.iaotogies thut 

"un 
be used in conjunction withexperimental designs for robustness and-optimizutio; 
-

Outcomes: Learner will be able to...

1' Plan data collection, to turn data into information and to make decisions that lead toappropriate action
2-. Apply the methods taught ro real li[e siruationsJ. Plan, analyze. and interpret the results olexperiments

Module

l. I Shategy of Experimentation

1.2 Typical Applications of Experimental Design

I.3 Cuidelines flor Designing Experiments

1.4 Response Surface Methodology

Hrs

0l
06

0z

lFittingRegressiorffi
2.1 Linear Regression Models

2.2 Estimation ofthe parameters in Linear Regression Models

2.3 Hypothesis Testing in Multiple Regression

2.4 Confidence Intervals in Multiple Regression

2.5 Prediction of new response observation

2.6 Regression model diagnostics

2.7 Testing for lack offit

08
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Two-Level Factorial Designs and Analvsis

3,1 The 22 Design

3.2 The 23 Design

3.3 The General2r Design

3.4 A Single Replicate ofthe 2k Design

3.5 The Addition ofCenter points to the 2k Design,

3.6 Blocking in rhe 2k Factorial Design

3.7 Split-Plot Designs

Two-Level Fractional FuctorEl Desfinsind-Iniffi

4.1 The One-Half Fraction ofthe 2k Design

4.2 The One-Quarter Fraction ofthe 2k Design

4.3 The General 2k-p Fractional Factorial Design

4.4 Resolution llI Designs

4.5 Resolution IV and V Designs

4.6 Fractional Factorial Splirplot Designs

Conducting Tests

5.1 Testing Logistics

5.2 Statistical aspects ofconducting tests

5.3 Characteristics ofgood and bad data sets

5.4 Example expedments

5.5 Athibute Vs Variable data sets

6.1 Crossed Array Designs and Signal-to-Noise Ratios

6.2 Analysis Methods

6.3 Robust design examples
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Assessment

Internal:

Assessment consists of two tests out of which; one shourd be compursory class test ard theother is either a class test or assignment on live proble_. o. 
"ourra 

p-j"at.

End Semester Theory Examinationl

some guidelines for setting up the question paper. Minimum g0% syllabus should be coveredin question papers of end semester examination. In question paper weightage of eachmodule w,I be proportionar to number of respective lecture hours as mention in thesyllabus.

l. Question.paper will comprise of total six questionz. rrlr questton carry equal marks
3. Questions will be mixed,,in nature (for example supposed e.2 has part (a) frommodute 3 rhen pan (b) wiil be trom any r"d;l;;;;ff_ modute 3)4. Only Four question need to be solved. 

'

REFERENCES:

l Raymond H. Mayers, Douglas C. Montgomery, Christine M. Anderson-Cook, ResponseSurface Methodology: process and-prod,uct Optimization using Oesigned Experiment,3dedition,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 Stuaxt Hunter, William G Hunter, Statics for Experimenters: DesigrlInnovation and Discovery, 2d Ed. Wiley
4' W J Dimond, peactical Experiment Designs for Engineers and Scintists, John wiley and sonsInc. ISBN: 047 1 -39054_2
5. Design and Analysis ofExperiments (Springer text in Statistics), Springer by A.M. Dean, andD. T.Voss
6. Phillip J Ross, "Taguchi Technique for euality Engineering,,, McGrawHill7. Madhav S phadke, .. euality Engineering using RJ*t O"]Ln,. pr"nrice Hall
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Subject Name

Operations Research

Course Objectives:
The aim ofthis course is

o Formulate a real-world problem as a mathematical programming model.
' understand the mathematical tools that are needea io .otr" optimization probrems.o Use mathematical software to solve the proposed models.

Course Outcome:
Leamers will be able to:

o understand the theoretical workings ofthe simplex method, the rerationship between
a linear program and its duar, including strong duarity and complementary slackness. .

' Perform sensitivity analysis to determine the direction and magnitude of change ofa
model's optimal solution as the data change.

o Solve speciarized linear programming probrems like the transportation and
assignment problems, solve network models like the shortest path, minimum spanning
tree, and maximum flow problems.
Understand the applications of integer programming and a queuing model and
compute important performance measures

Detailed Content
Introduction to Operations Research

and m Machines, Graphical Method of Two Jobs m Machines

o Inlroduction, , Structure of the Mathematical Model, Limitations of
Operations Research

Linear Programming
. Introduction, Linear programming problem, Requirements of Lpp,

Mathematical Formulation of Lpp, Graphical method, Simplex
Method penalty Cost Method or Big M_method, Two phase Method,
Revised simplex method, Duality, primal _ Dual construction,
Symmetric and Asymmetric Dual, Weak Duality Theorem,
Complimentary Slackness Theorem, Main Duality Theorem, Dual
Simplex Method, Sensitivity Analysis

Transportation Problem
o Formulation, solution, unbalanced Transportation problem. Finding

basic feasible solutions _ Northwest corner rule, Gast cost method
and Vogel's approximation method. Optimality test: the stepping
stone method and MODI method.

Assignment Problem
o Introduction, Mathematical Formulation of the problem, Hungarian

Method Algorithra, processing of n Jobs Through Two Machines

University of Mumbai M.E (Electronics & Telecommunication) Rev_2016
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- ProblemRouting@
Integer Programming problem

. Introduction, Types of hteeer programming problems, Comory,scutting plane Atgorithm, er;ch anj. gound i."tnqr;."i"i"ilIlt",
to Decomoosition al cn"il},-"

o Queuing systems and stuctures, single server and multi_servermodels. 
.poisson input. exponential .."r"i... .onr,rni #:;:..,finite and infinite oonrrlario,

o Iltrodxction, Methodology of Simulation, Basic Concepts,
Simulation procedure, Application of Sirnulation M;;;b
Method: Introduction, Monte_Carlo Simulation, eppff""ii"^-"f
Simulation, Advantages of Simulation. Limitarions 

"l 
Sl;r;,;

. Chaxacteristics of dynamic progmmming. Dynamic programming
approach for Priority Management employment smoothenlr'g, 

""pit 
fbudgeting, Stage Coach/Shortest path, cargo f""afr, anO ilifffi

o Competitive games, rectangular game, saddle point, minimax
lTil:ir Le-thod 

of ontimairtrut.li"r, 
""rr" JinJg;". i;i;i",

:l e*1:, with saddte point, ooi"inu,"";;ffi;:i#H;l
gaTes_wirhour saddle point _ mixed srraregy ror 2 i'r;";;*'="'-

r Classical EOe Models, EOe Model with Price Breaks, EOe with

Textbooks and References:

1.

)
Taha, H.A. ,,Operations 

Research - An-Inboduction,,, prentice Hall, (7th Edition), 2002.Ravindrarq A, Phillips, D. T and Solberg, J. t. ,,Opuation" 'nerearch: 
principles andPractice", JohnWilley and Sons, 2nd Editjon. 2009.

Hiller, F. S. and Liebermann, G. l. t,lntroducrion to Operations Research,,, Tata McGrawHiu,2002.
4. Operations Research, S.D. Sharm4 KedarNath Ram Nath_Meerut.5. Operations Resectrch, Kantiswarup, p. K. Gupta and Man Mohan, Sultan Chand & Sons.

J.

Assessment
Internal: Assessment consists of two tests out of which; one should becompulsory class test and the othbr is either a 

"furri"ri'o. u".'rign,n.r,on live problems or course project.

End semester some guidelines for setting the question paper. Minimum g0% sv,abus
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Examination: syllabus should be covered in question papers ofend semester examination. ln
question paper weightage of each module wilr be proportional to number of
respective lectue hours as mention in the syllabus.

1 Question-paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will Ue fiom any moOute ottr"r
than module 3)

4. Only Four question need to be solved.

+ -\.h;a I
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Subject Name

rl-,o1016 Cyber Security and Laws

Course Objectives:
The aim ofthis course is

o To understand and identify different types cybercrime and cyber lawo To recognized Indian IT Act 200g and its latest amendments
o To leam various types ofsecurity standards compliances

Course Outcome:
Learners will be able to:

. Understand the concept ofcybercrime and its effect on outside world. Interprel and apply lT law in various legal issues
o Distinguish different aspects ofcyber law
o Apply Information Security Standards compliance during software design and deveropment

University of Mumbai M.E (Electronics & Telecommunication) Rev_2016

Detailed Content

o Cybercrime definition and origins of the world, Cybercrime and
info_rmation security, Classificaiions of cybercrime, dfi.ri-" _A
the Indian ITA 2000. A

e How criminal plan the attacks, Social Engg, Cyber stalkine, Cvber
cafd and Cybercrimes. Bornets. anack iictor. CI;J;;;p;rg.
Proliferation of Mobile and Wireless Devices, Trends in frAiUifity,
Credit Card Frauds in

. 
Y:?11," 

and Wireless Computing Era, Securiry Challenges posed byMobile. Frsyisss, Registry Settings fo, VoUii" Oeui""r,
Authentication Service Security, Attacks on Mobile/Cell piones,
Mobile 

.Devices: Security lmplications for O.g*l-ii"^,
Organizational Measures for Handling frloUif., Oeulier_[efateO
Security Issues, Organizational Securitf policies *d il;;r;;;';;
Mobile Comoutins Era- Lrnrnnc

Tools and Methods Used in Cyberline
o Phishing, Password Cracking, Keyloggers and Spywares, Virus and

Worms, Steganography, DoS and DDoS Attacks, SeL Injection,
Buffer Over FIow, Attacks on Wireless Networks, phishing, identity
Thefl (lD Thefl)

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

4Jf [nG:r,,ei iis.!\,j;
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!ay,fneEridenceAspe@
Cyber Law, Global Trends in Cyber Law, Legal framework for
Electronic Data lnterchange Law Relating to Electronic Banking ,
The Need for an Indian Cyber Law

o Cyber Crime and Criminal Justice: penalties, Adjudication and
AppelLls Uqder the IT Act, 2000, tT Act. 2008 a,ia m"a."rJ....

Information Secu.ity Sta"Au.O co-ptiances
. SUX, GLBA, HIPAA, ISO, FISMA, NERC. PCI.

Textbooks and References :

4.

1.

2.
J.

5.

6.

7.

8.

Nina_Godbole, Sunit Belapure, Cyber Security,Wiley India, New Delhi.
T" Ildjr" Cyber Low by SureslL T. Vishwanathan; Slr"."il"* House New DelhiTh1.Information technorogt Act,2000; Bare a"t- i,.or".siorui Book publishers, NewDelhi.

fyber. 
L.aw & Cyber Crimes By Advocate prashant Mali; Snow White publications,

Mumbai
NinaCodbole, 1z/o rmation Systems Securiry, Wiley lndia, New Delhi
Ke.nnetch J. Knapp, Cyber security & Global Information Assurance lnformation
Science Publishing.
william Stallings, cryptography and Network security, pearson pubrication
Websites for more information is available on , ff," irfo^uiion ,l.echnology 

ACT,
2008- TIFR : https://r.r ww.tifrh.res.in

Assessment
Internal:

End Semester
Examination:

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

Assessment consists of two tests out of which; one should be
compulsory class test and the other is either a clus. ie.i oi u.rign_"nt
on live problems or course project.

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question pap"ri olend rem"ster examination. In
question paper weightage of each module will be proportionar to number of
respective lecture hours as mention in the syllabus.

l. Question.paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed q.2 haspart (a) from module 3 then part (b) will U" fio. ury moJute otner

than module 3)
4. Only Four question need to be solved.
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Subject Name
Disas ter muna gem 

"nGnd Mitfiutio i

Course Objectives:
The aim of this course is

o To understand physics and various types ofdisaster occurring around the worldo To identi$ extent and damaging .upu.ity ofu airurt , 
''

o To study and understand-the means of losses uno.*it oar,o overcome /minimize it.o To understand role of individual urd ,ario* o.g_ir"il" Or.irg *a after disastero To undersrand application of GIS in rhe fi"ld ;il;;;;_anagemenro To understand the emerp
disaster "., -.,,vrdency govemment response structures before, during and after

Course Outcome:
Learners will be able to:

"l:tni#r* 
"atural 

as well as manmade disaster and their extent and possible effects on the
o PIan ofnational importance structures based upon the previous history.' fil"#H::::nXln tou"*'"" rori'i"., u",' una ,-iorr'lien;,utionur strucrue associated
. Get to know the simple do,s and don,ts in such extreme events and act accordingly.

University of Mumbai M.E (Electronics & TClecommunication) Rev_2016

Detailed Content

r Definition of Disasler. hazard. global and lndian scenario, qeneral

li,l-.1_1.,]1":, 1ry"ryce o f st ud! ln r., ",- i i r.. br #;;,";i;"",effects of disasters, long ,.rrn .fr.* "iiir;# ,;rffi;i:[Tglobal warming and clim-ate chanpe
Natural Disaster andf affidi disaste.s:o Natural Disaster: Meaning and nalure olnatural disaster, Flood.Flash flood. droughr. cloud burst. Eanhquake, La"dsl;d";'""".

Avatanches. Votcanic eruptions, Mrdn"; cy"t;;;. i,orr. S,orrrlSu,ge, ctimate change. global **,,ing, r.u d*i;;;,;;;"'"',
depletion

. Manmade Disasterc: Chemical, Industrial, Nuclear and Fire Hazards.Role 
. 
of . growing population -a .uUr"qr"ni 

-f"Orri""f 
fffi."urbanization and changing lifestyle of h;;; ;";;;;'i#;*,

occurrences of manmade disastersDiru.t".Munugffi
. Disaster management: meaning, concept, iinportance, oblective ofdisaster management poticy. ai"r*,". rir[, i, ili,f i,rr"o]*,i'*n ,,disaster manaoement
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Policy and administration: Importance urd p.ir.ipG. oFIiI
management policies, command and co_ordination of in disaster
management, rescue operations_how to stan with and how to oroceed
in due course of time, study of flowchart showing ,t . 

"nti." 
oio..-.r*

Institutional Fram"t o.
. lmporiance of public awareness, preparation and execution of

_eye.rgelcy 
management progrnmme. Scope and responsibilities of

National Institute of Disaster Management (NlDMj and National
disaster management authority (NDMA) in' lnaia.' fi,tethoJs ana
measures to avoid disasters, Management of casualties, set up of
emergency facilities, importance of effective comrrunicaltion
amongst different agencies in such situations.

o Use of lnternet and softwares for effective disaster management.
Applications ofGIS, Remote sensing and CpS in this regard.

. Ways to raise finance for relief expenditure, role of government
agencies and NGO,s in this process, Legal aspects ,"lut"j to fin*""
raising as well as overall management of disast"rr. Various NGO,s
and the works they have carried out in the past on the occurrence of
various disasters, Ways to approach these teams.

and their role in extreme eyents.

. Pre-disaster, during disaster and post_disaster measures in some
events in general

o Structual malping: Risk mapping, assessmenl and analysis, sea wallsand embankments, Bio shield, shelters, early *urrirg _a
communication

o Non Structural Mitigation: Community based disaster preparedness,
risk transfer arrd- risk fi nancing, capacity developm"rt'_[-ir"i"i"g,
awareness and education, contingency plans.

o Do's and don'ts in case ofdisasters and effective implementation of
reliefaids.

Textbooks and References:

'.Disaster Management, by Harsh K.Gupta, Universities press publications.
'Disaster Management: An Appraisal of Institutional Mechanisms in India, byO.S.Dagur, published by Centre for land warfare studies, New Delhi, 2011.
'Introduction to Internationar Disaster Managemenr' by Damon copolla, Butterworth
Heinemann Elseveir Publications.
'Disaster Matngement Handbook'by Jack pinkowski, cRC press Taylor and Francisgroup.

llbalter mandgement & rehabilitation' by Rajdeep Dasgupta, Miftal publications,
New Delhi.
'Natural Hazards and Disaster Management, Vulnerability and Mitigation _ R B
Singh, Rawat Publications

l.
)

3.

4.

5.

6.

ffii:5:*-*@
..-i1 n.r'-' \ *
l. 'r r.-.i,u ,, aW#
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, g:ff:::;K! rechniques of Grs <.p.Lo Albert, K.w. yonng _ prentice Hau (rndia)

Assessment
Internal:

End Semester
Examination:

Assessment consists of two t€sts out of which; one should becompulsory class test and the other is either a .;r;;"J;; #gr.n"n,on live problems or course project.

Some guidelines for setting the question paper. Minimum g0% syllabussyllabus should be covered in question p.p.., .f"nO ,"."at". 
"iu_lrution. 

fnquestion paper weightage of each modure wilr be proportionar io nu.u", orrespective lecture hours as mention in the syllabus.

l. Question.paper will comprise ofloral six quesrionz. A question carry equal marhs3. Questions will be mixed in nature (for example supposed e.2 haspart (a) from module 3 then part (bj will U" f..-J1iiloiur" o*,".than module 3)
4. Only Four question need to be solved.

6;i;'6*
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Subject Name

Energy Audit and Management

Courre Objectives:
The aim ofthis course is

. To understand the importance energy security for sustainable development and the
fundamentals of energy conservation.

o To introduce performance evaluation criteria of various erectrical and thermal
installations to facilitate the energy management

o To relate the data collected during performance evaluation of systems foi
identifi cation of energy saving opportunities.

Course Outcome:
Learners will be able to:

. To identi& and describe present state ofenergy security and its importance.. To identifu and describe the basic principlei and meihodologies adopted in energyaudit ofa utility.
o To describe the enerqy performance evaluation of some common electricaiinstallations and identi $,-ihe en.rgy .uuing oppJ"r, I,i.r.e To.describ^e the energy performance evaluation of some common thermal insta,ationsand identify the energy saving opportunitieso To analyze the data collected during performance evaluation and recommend energysaving measures

Detailed Content

. Present Energy Scenario, Energy pricing, Energy Sector
Reforms. Energy Security, eniigy conie.vatiori' anJ its
Importance, Energy Conservation Act_2001 and its Features.
Basics of Energy and its various forms, Material und i;;;gy
balance

. Definition, Energy audit- need,_ Types of energy audiq Energy
Tur1g"..lt (audit) approach-understandinf energy costs,
Bench marking, Energy performance, Matchiig 

"n".-gv 
,.. to

requirement, Maxim izing system elfi cienc i"r. bpdrlrire ilr.rnput energy requirements, Fuel and energy substitu'tion.
Elements of monitoring& targeting; Energy uu?it fnJr_"no;
Data and information-analysis.

o Iinancial analysis techniQues: Simple payback period, NpV,
Retum on investment (ROI), Internai rati ofretum
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. Electricity billing Electrical load management and maximum
demand Control; power factor improveient, En".gy 

"m"i"rt_ equipments and appliances, star ratings.
Enerry efficiency measures in lighting syst-em, Lighting control:o Occupancy sensors, daylight integration, ani useif intelligent

controllers. Energy conservation opportunities in: water pumps,

Enerry Manage-ert@
System

industrial drives, induction motors, motor retrofitting, slfi
starters, variable speed drives.

Energy Manag*-ert @
Systems:

o Review of different thermal loads; Energy conservation
opportunities in: Steam distribution system,--Assessment of
steam distribution losses, Steam leakiges, Steam trapping,
Condensate and flash steam recovery system.. General fuel economy measures in Boilers and fumaces. Waste
heat recovery, use of insulation- types and uppHcution.'UVaC
system: Coefficient of performance, Capacity, factors affecting
Refrigeration and Air Conditioning system perform;";;;;

o On site Performance evaluation techniques, Case studies based

:lj Y:1"" and variable speed drive,-pumps, HVAC syJem
calculations; Lighting Systim: Instalied L.j"d nff**y 'fi"ii"
(ILER) method. Financial Analvsrs

Energy conservation in Buildings
. Energy Conservation Building_Codes (ECBC): Green Building

LEED rating, Application of Non-Conventionat anO nenewaUte

Textbooks and References:

1' Handbook ofElectricql Instolation practice,Geofry Stokes, BlackweI Science2. Designing with light: Li?hting Hanctbook, By AnilValia, Lighting System
3. Energt Management Handbook, By W.C. Turner, John Wiley and Sons
4, Handbook on Energt Audits ancl Management, edited by A. K. Tyagi, Tata Energy

Research Institute (TERI).
5. Energt Management principles, C.B.Smith, pergamon press
6. Energt Consemation Guidebook, Dale R. patrick, S. Fardo, Ray E. Richardson,

Fairmont Press

Handbook of Energt Audits, ,\Ibert Thumann, W. J. younger, T. .Niehus, 
CRC press

www.energ)./managertraining.com

www.bee-india.nic.in

7.

8.

9.
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Assessment
Internal:

End Semester
Examination:

Assessment consists of two tests out of which; one should be
compulsory class test and the other is either a class test o. u.rign_"r,
on live problems or course project.

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question papers ofend semester examination. In
question paper weightage of each modure will be proportional to number of
respective lecture hours as mention in the syllabus.

l. Question.paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will be fiom any module other
than module 3)

4. Only Four question need to be solved.

V{'..tfltt:':t }S}]N
-\\r'; *r'Fl.
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. Out of l0 Experiments any g experiments have to be perfonned.

Assessment

End Semester Examination: practicar/oral examination is to be conducted by pair of
intemal and external examiners. (Examiners wii be from pG
recognrzed teachers)

Subject Name
Laboratory-I - Opti"af -o--u"i"ation

Designing of dispersion compenGingEber
Performance Anatys@
P".fo.munc"An@
Performancean@
Performance Analysis@
Effect of crosspha@
Mitigationofro@
Performance AnffiTf dp=iiialT piifi er
Performance Anaty-is of DWDM Svste.
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Sub.iect Name
Laboratory-Il - M"d"r"DEit"I Stg"al

Demonstrarerhe appt@

Wavelet analysis foideioiiin!
Wavelet transform for audilgllat;ompression
Simulation of adapive fiileiing-
Generation of Cho-.@
Implementation ofaqiliizers
Simulated generat

Analysis of EEG signals

. Out of 9 Experiments any g Experiments have to be performed.

Assessment:

End Semester Examination:
_Practical/Oral examination is to be conducted by pair ofinternal and external examiners. (Examiners *ifi #f.i_ pC
recognized teachers)
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Subject Name

Modern Digital Communication

Course Pre-requisite:
. Digitalcommunication
o Random Signal Analysis

Course Objectives:
The aim ofthis course is to let the students obtaino Fundamentals of modem communication svstemo Ability to analyze and design digital communication systems

Course Outcome:
Learners will be able to:

. Explain and implement different source coding techniqueso Analyze waveform receivers for coherent and 
-non_coherent 

communication. Describe and design ofbandJimited channelso Evaluate the detection and estimation ofsignals in the presence ofnoise.r Explain the characteristics offading channils.

Detailed Content

. Average ,mutual information & entropy. Coding for discrete sources
o The- Lempel algorithm(LZ-77,L2_7 8,LZW). Coding for analog sources _Temporal waveform coding. Spatial waveform coding

Coherent Communication witn Waveforrns. Binarycross-conelationreceivers
o Matched filter receivers
o M-ary waveform receivers
. Time-samplingapproach
o Karhunen-Loeve(K-L)Expansionapproach
o Whitening approach
. Real and complex signal modelso Effect ofData Imperfect Carier Synchronization. Effect of Data Imperfect bit

Non Coherent Co-mrni"atioo *i6Tunefo.rmo Non Coherent receivers in random phase channelsr Optimum M-FSK receivers
o Non coherent receivers in random

{*or,*t
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Optimum receivers in Rayleigh channels
imum receivers in Rician channels

Signal Design for Channel and EquaJization
. Design of band limited signals with controlled ISI. Symbol by symbol sub optimum detection
o Introduction to linear equalizer
o Means square error (MSE) criterion
o Iterative equalization and decoding
. Introduction to adaptive equalization

Optimum Detection and Estimation
o Noise vector in signal space
. Bayes detection ofreceived signal
r Decision region & minimum error probability

o Small scale multipath propagation
. Parameters of mobile multipath channels
. Types ofsmall scale fading

Textbooks and References:

1. Digital communication by John G.proakis, 3.d Edition McGraw _Hill Intemationai
Editions.

2' Digital communication re_cltyiques signal Design & Detection by Marvin K. Simon,
, Sami M Hindei, William C Lindesy, fAt Learnirig private Limited.
3. Digilal Communications, 

_Fundamental & Ap[lication by Bemard Sklar, pabitra
Kumar Ray, 2d Edition , pearson publication

4. Wireless communication principles and practice by Theodore S. Rappaport, 2trdEdition , Pearson Publication

Assessment consists of two tests out of which; one should be
compulsory class test (on minimum two modutesj and the ottrer iseitier a class test (on minimum three modules of'the remaining; or
assignment on live problems or course project.

End Semester Some guidelines for setting the question papers are as, six questions toExamination: be set each of 20 marks, out ;f these, question number I will be
compulsory and it will carry questions covering each moaule. fiom
remaining questions any three questions to be aitempted by ;;.rt..

Assessment
fnternal:
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Minimum 80% syllabus should be covered in question papers of endsemes[er examination.
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Subject Name

Wireless Adhoc and Sensor Networks

Course Pre-requisite:
o Computer Networks
o Wireless Networks

Course Objectives:
The aim ofthis course is to let the students

o To understand the Wireless adhoc and sensor Network.o To.understand the major challenges and designing issues in designing wireless sensor
and adhoc networks.

e To understand various MAC and routing protocols in wireless sensor and adhocnetworks.
o To Understand Heterogeneous

Cellular Networks.

Course Outcome:
Leamers will be able to:

r Understand and explain the concept ofadhoc and sensor networks and their
applications.

. set up and evaluate performance ofvarious protocols in wireless sensor and adhocnetworks.
o Understand TCP performance over adhoc network.o Understand integration of MANET, cellular Network and WLAN.

network architecture including MANET, WLAN,

Detailed Content
Introduction to MANET una Wi..tor S**. N"t n*L

Network, Architecture and Chall-enging technologies.

o Cha.llenges and Applications of MANET, Design issues and
application of sensor Networl! Sensing and Cimmunication
Range, 

_ 
Energy and Clustering of sensors, Wireless mesh

Routing in Adhoc Networks

Wireless PAN, Wireless BAN .

e Introduction, Topology-Based versus position_Based
Approaches,. Topologies-Based Routing protocols, position-
Based Routing, Other Routing proto-cols, Wi."ier. iaN,

Broadcasting, Multicast@
o Introduction, The Broadcast Stoim, Multicasting, Geocasting,

QOS requirements, objectives and Architecture
TCP over Adhoc Networks

TCP Protocol Overview, TCp and MANET

ffi':r**,,-R-hr \l llt t.,..l;.', \ qt

,$t.Wr/ '' " '" I3>/-_ J .t
kEm*rflZ
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Textbooks and References:

l. Adhoc & Sensor Networks 
lne3y3ya ltytXations by Cordeiro, Agrawal, Cambridge

University Press India pvt. Ltd, Edition i0l0
2. Adhoc l|/ireless Networks Architecture and protocors by c.Siva Ram Murthy andB.S.Manoj, Pearson.
3. Adhoc & Sensor Networks by Houda Labiod, Wiley.
4. Wreless Communication and Nerworking-yijay Garg, Elsevier Inc.5. Wreless and Mobile Networks, Concipts-ind piotocols by Manvi, Kakkasageri,

second edition, Wiley.

Assessment consists of two tests out of which; one should be
compulsory class test (on minimum two modules) and the other is
either a class test (on minimum three modules of'tfre ."-uinirg o,
assignment on live problems or course project.

End semester Some guidelines for setting the question papers are as, six questions toExamination: be set each of 20 marks, out of tt ese, question number f ,iif t.
compulsory aad. it will carry questions covering each module. from
remaining g:::tioT .*y three questions to be a:ttempted UV ,irO"r,t .
Minimum 80% syllabus should be covered in qr".ti;;;"d,r;;f-;
semester examination.

Assessment
Internal:

Solutions for TCp oveildf,6f

Design Consideration in Senso-r Netwoif
o Introduction, Classifications of- WSNs, MAC Layer, Routing

Layer, High Level Application Layer Support, aauptire to tt 
"Inherent Dynamic Nature of WSNs, Cognitive fiuaiJ Uusea

sensor Networks. Nano Sensor Networks.
Integrating MANETs, WLANs and C-tfila;Netwo.ks. Introduction, Ingredients of a Heterogeneous Architecture,

Protocol Stack, Comparison of the lntegraled Architectures

lB*,:{:1Y
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Subject Name

RF and Microwave Engineering

Course Pre-requisite:
o Wave Theory and propagation
. Radio Frequency Modelling and Antennaso Microwave and Radar Engineering

Course Objectives:
The aim ofthis course is

. To provide state-of-art knowledge in RF circuits and microwave sysrems.r To_ex-plain various methodologies presentry prevarent for design of active aad passive RFclrcurts.
o To enable students to make system level design decisions.. To expose students to state_of_art simulation systems.
. To teach students Computer aided design tools for analysis and design ofcircuits

Course Outcome:
Learners will be able ro:

. Characterize devices at higher frequencies.
o Design and analyze RF circuits and components.
. Design aad analyze amplifiers, oscillators and mixers at microwave frequencies.o Demonstrate skills ofplaming, design and deployment ofmicrowave networks.

University of Mumbai M.E (Electronics & Telecommunication Rev-2016

Detailed Content
Passive Lines and rmpedance tvt@o Strip_ lines, Microstrip lines and coupled lines :Anallisis and

r S-parameters: Properties andcharacterization.
o NonJinear Measurements: Load/Source pull, Vector Network

Analysis, Pulsed measurements
o Noise Characterization: Noise Figure, Noise temperature, Noise

parameters. Noise Correlation matrix.

o Two-port power gain stability
. Single 

-stage amplifier design: .Design lor maximum gain,
design lor specified gain. low noise am-plifier designo Power amplifier design.: Characteristics of poweiamplifier and
classes of amplifiers, design of class A nower amntifi'".
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Textbooks and References:

1. David pozar, .,Microwave 
Engineeringi, , 

.W 
iley publication, Fourth Edjtion2. Matthew M. Radmanesh, "Radio Fiequency ora uir;o*o* Erectronics,,, pearson

Education.

3 F' Giannini, G' Leuzzi"'Non-rinear Microwave circuit Desrgrz,,, wirey pubrication.4. Harvey Lahpamer, .Microwave 
Transmission Networks planning, Design andDeployment', Tata McGraw Hill, second Edition.

Assessment
Internal:

End Semester
Examination:

Assessment consists of two
compulsory class test (on lni.,t:-:!, 

out of wh.ich; one should be

;rd;;;;,;;,,i";Xlilliii:1,i1"T"fl, jJ,;;l#i.ff fJ[i j;assignment on live problems or course project.

-Some 
guidelines for setting the question papers are as, six questions tobe set each of .20 markslour ;f these:;;;illlriJ. r"*irr u.

:^Ttyf:,y and. ir wil car4r questions;";".id;;;';;dule. r,.omremarning questions anv rhree questions to U" uit"rpi"J'iylsiuaents.
Minimum 80Zo syllabui should be covered in qu"riii, p[,...'of 

"nasemester examination.

. One-port and two-port microwave oscillator design, DielechicResonator Oscillator (DRO).
o Analysis ofphase noise in oscillatorso Mixers:Characteristics,
o Various types of Mixers: Single ended 

_diode mixers, FET mixers,galaqc_e4 mixgrs, rmage reiect;rixers ana orhei r;;;;i.il#'Mi""ot 
_u"" N"tt. 
"t;""^T:rl,.T:1.ii.Tl,r1l 

rnterf.erenc.e effects and frequency
shaping, Microwiv" syst"m .ng;r."ilrg. 

- '--'" srru tr!eusrtsv

' 3#T?1^::::y:1"_fjj" oigitar mu'itrprexing, cabring and

Microwave Integ";t"d Ci""rit. 0,,trC)r MIC materials
o Types of MIC
r Hybrid and monolithic MIC
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Subject Code Subject Name

Satellite Nefworking
Credits

ETDLO2O2l
04

Course Pre-requisite:
o Satellite Communication and Networks
. Intemet Voice and Mobile Communication

Course Objectives:
The aim ofthis course is

o To understand and leam advanced networking techniques with satellite systems. To be able to devise link budget model of satellite communication for specificapplications
o To be able to apply knowledge to upgrade satellite communication systems

Course Outcome:
Leamers will be able to:

o Perform link budget for specific satellite applicationo Leam different advanced satellite networking 
"ora"pt.o Understand usage oflasers in satellites and satellite service applications

Detailed Content

. Origin of satellite communications, Development, space andground segments, types of orbits, evolution of' .ai*itit"
communication, Development of satellite services andLalnching mechanism in the Geostationu.y orUii, db;, ;;
orbital perturbations

System Segment ana f,inh.{;lysis
. AOCS, TTC, Equipment Reliability and Space qualifications,

Link analysis

Satellite Networts arcnitectu.e a"a oftanEationo Applications and services of satellite network, network
reference models, Architecture,. On board connectivi y, nurn.

o Link 
.introduction, optical satellite link transmitter, Receiver,

satellite beam acquisition, Tracking and positioning Singi" t op
satellite connections, multi hop sateliite "o*Jtior{ int".
satellite links

. Study of IRIDIUM and GLOBALSTAR Synchronous Digital
Hierarchy (SDH), Integrated services dieitai networks ftil;Nr
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ISDN over satel
Case studies - satellite i,nrg" urulvr[ ui;;;i;;;;::;-*'

r Communication applications (ATM service, DTH service. TVbroadcast), Earth observation applications fU.Lr-pf"*frg,Oceanography, resource management, agriculture ra.ri"ag,
Meteorology applications *.uti". ro.""*iir;;;;;;i;;""
:*1,:::l::. _IY":l t:fcTphl, pr","i"' i,i".tre"J",r,
Navigation applications liroia, j.rr.nr, 

"*f"i"r"j'?'"#servlces).

Textbooks and References:

1' Sate',ite communication systems, Techniques and rechnorogt-srh Edition by GerardMaral and Michel Bousquet, lohn Wiley rubli;;;ai;;i o*r r* 
"r,"pi"i_ii";;."-2. Mobile Satellite Communicarion Ne,tworks_ By Ray Sheriff, y. Fun Hu, John WileyPublication (Text book for chaprer_ I ro 3)

3. Satellite Networking: principles and protocols 2,d Edition by Zhili Sun, John WileyPublication (Texl book tor ciapter_3 & 5;
4- satellite communications.b.y Roddy Dennis, 5rh Edition, McGraw Hill EducationPublication (Reference bookj
5. Satellite Communication _ Timothy pratt, C. Boustian, J. Allmuti, Wiley publication

(Reference Book)

6. Digital resources for case studies from intemet

Assessment
Internal:

End Semester
Examination:

Assessment consists of two tests out of which; one should becompulsory class test (on minimum two modules) and the otler iseither a class test (on minimum three moautes oi,tlie-."iiirlngy o,assignment on live problems or course project.

_Some 
guidelines for setting the question papers are as, six questions tobe set each of 20 marks]out Lr trr*.1 {r.r,i"rllriJ. T'*irr u"

:^T^_ql[:,y and. it will carry questions ."u".i"e 
"uJ';drle. r.romremalntng questions anv three questions to be alttempted by students.Minimum 80Zo syllabui should be covered in qu.riiin p#r, of 

"nasemester examination.

University of Mumbai M.E (Electronics & Telecommunication) Rev-2016 Page | 6L



Subject Name

Network and Cyber Security

Course Pre-requisite:
o Computer Communication Nehvorks
o Operating System
. Probability Theory and Random processes

Course Objectives:
The aim ofthis course is

o To introduce advanced t"chniques to implement security mechanisms using IDS,
Firewall, and Antivirus and Biometrics, Incident handling ind Forensicsr To discuss security implications on organizations, security standards and Cyber laws.

Course Outcome:
Leamers will be able to:

o Describe security threats and apply security techniques using cryptosystems.o Explain the key terms and concepts in cyber law, intellectuai property and cyber
crimes, trademarks and domain theft

o Build and configure firewalr and intrusion detections systems' using GNU open
source security tools.

' Incorporate approaches for incident anarysis and response, for risk management and
best practices and digital evidence co,eition, and evidentiary ."portingin ro."^i.
acquisition

Detailed Content
Introduction to Network andffi

o Need for network security, Attacks and Their classification,r Network Vulnerabilities and control
o Security services and mechanisms,
. Impact of Security on Enterprises
o Risk Factors and Cost Analvsi

o Classical and modern oyptography, stream and block ciphers,. Message digest, digital signature, digital certificate, certificate
authority, cryptanalysis

o DES/AES/RSA/RC4/MDS/SHA algorirhms
. Secure protocols SSL, IpSec, VpN,pKI
o Implementing security using sj,mmetric and public-Key

Ethical and Network Differences
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Cybercrimes, Cybu.*i*in@
Mobile and Wireless Devices, Tools and ir4.,il;-;il ;Cybercrimes
Network recornaissancg scaruring and sniffing, gaining access.
Security Technologies: Ftuewa]l, IDS and lilri*r;R;;;;;
proxy

!]_::l* filtering. ftuewall, NAT & reverse proxy, Firewall
oeproyment and limitations, selection of firewalis, peiformance
analysis of firewall.

ljqnatue and Anamoly based IDSs, IDS deployment, zoneoagram, pertormance analysis oI IDS, strengrhi ani limiiarions
of IDS-

Cybersecurity Principles ana nest fractices. layergd Defense, Surveillance and Reconnaissance
Outsider/Intemal Threat protection

. Privacy, Intellectual property, professional Ethics, Freedom ofSpeec}l Fair User and rthiid nacking, T;;;k;-;r*._;
Fraud,Electronic Evidence.

Cybersecurity l-
Cyber laws

o Risk Management: Asset Evaluation and Business ImpactAnalysis, Risk Identification, fusk qr*G."ti"r, ""nirf.

feslo,r.se Development and Controt- Security 
--'fo[cy,

Compliance, and Business Continuity.r 
lVber Incident preparation: Incident Derecrion and Analysis,
Containment, Eradicatiorl and Recovery,p.o".tiuu *Ijort-
Incident Cyber Services

o Forensics: Forensic Technologies ,Digital Evidence Collection
,Evidentiary Reporting

o The Indian IT Act and new amendments.
System Security anatase Stuay--

. !:._r!ty Operations Cenrer (SOC), Network Operations Center(Noc),
o Network Security Audit
o SET, Biometric Security, Digital Immune Systemo Cloud Security. Wi-Fi Security, Mobile anj Cellular

Textbooks and Relerences:

l' cryptography and Network security by Behrouziorouzan McGrawHilr publications
2. Security in Computingby pfleeger and pfleeger, pearson publications
3. Management of Information Secarity by M. Whitman Cengage publications

. 4. Cengage Learning India, ly'e twork Security ancl Cryptogrttphy by B. Menezes.
University of Mumbai M.E (Electronics & Telecommunicationj'n"*-iOio page 163
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5. Computer Security by MaftBishop, pearson publication
6. Cryptography and Network securiqy by w liam Stallings, pearson publications.
7. Cyber Security by Nina Godbole, John Wiley publications
8' Information security: principles and practice, 2nd, edition by Mark Stamp and Deven

Shah.

9' Data communication & Network security by Houston carr and charles snyder,
McGraw-Hill Publication.

Assessment consists of two tests out of which; one should be
compulsory class test (on minimum two modules) ana the other is
either a class test (on minimum three modules of'tne .e-airirg o.
assignment on live problems or course project.

End semester Some guidelines for sett_ing the question papers are as, six questions toExamination: be set each of_20 marks] out lf tn"r", question number I will be
compulsory and. it will carry questions covering each mod;le. F;;
remaining questions any three questions to Ue o:tt".pteJly .ira^"it"
Minimum g0% syllabus should be covered in qr..ti;; p"p;;f-";
semester examination.

Assessment
Internal:
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Subject Name

Remote Sensing

Course Pre-requisite:
o Digital Image processing

Course Objectives:
The aim ofthis course is

r To provide exposure to students in gaining knowredge on concepts and apprications
of Remote Sensing

o To give exposure to participants for Digital Image processing with more emphasis onclassification
o To acquire skills in advance techniques such as hlper spectral, thermal andmicrowave for mapping and monitoring.

Course Outcome:
Leamers will be able to:

r Demonstrate detaired' integrated knowledge of the apprication and history of remote
sensing

' Discuss the nature of erectromagnetic radiation and its interaction with the earth,ssurface and atmosphere

' Demonstrate a criticar understanding of the differences between remote sensing
systems and be aware of their characteristics and limitationso critically identify specific apprications where remote processing may be used as atool for monitoring and research.

Detailed Conlent

o What is Remote Sensing (RS)? Characteristics/elements of RSsystems,.Electromagnetic Radiation Electromagneti" Spa"t.r_,
Polarization, Interactions with the ermosphJre ieUffiii"r,Scaftering: Rayleigh, Mie. Non selective, 

"U*rptl"i, n"alii",
:lTc:,:,:.::11"is, 

passive vs. Active s.nrirg, riu.i" r-iug,
gllcessine concepts: Image as a matrix, B/fi; ;;-i;ffi;

. Ground and Air, Satellite Characteristics: orbits, swaths, Spatial
Resolution, Pixel Size (IFOV, resolutio" 

".ffj,. Sp-J"*f,
Radiometric, Temporal Resolution, Cameras 

""J'e".iufPhotography. Multispectral and Hyp.r.p..r.ul-'i"_ninl.
Thermal Imaging. Geometric Disrortion, rjiff"."nt ilii;;;:,
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All Vy'eather Satellites, Lana@
LIDAR, FLI& RADA& Side looking Radar.

J Microwave Remote Sensing
r Introduction, RADAR Basics, Mewing Geometry, RADAR

Image Distortions, Target Interaction and Image Appearance,
RADAR Image Properties, RADAR polarimetry 

@olarization,
Signatures, Backscatter, parameters Affecting Backscatter,
Applications), Synthetic Aperture RADAR (SAR), Airborne
and Spaceborne Radars. Comparison of Optical and Microwave
Remote Sensine Technio ues.

10

4 rmage Transforms 

-

o V_isual Image Analysis (tone, shape, size, pattern, texture,
shadow, and Association), Digital Image proceising steps (pre_
processing, Enhancement, Transformation and Classifiiation),
Contrast Enhancement: Global, Local Techliques, Filtering,
Image Transformations: Arithmetic Operations (Subtractioi,
Spectral Ratio, NDVI, PCT, FT, Color , Hough Transforms)

08

5 Image Classification and Analysis 

-

o Visual Interpretation, Image Classification: Optimum band
seleclion, Supervised (Minimum Distance, parallelopiped and
Maximum Likelihood), Assessment of Classifi cation Aocuracv
(Confusion or Error Matrix, Omission and Commission Erroi
Kappa Coeffrcient), Unsupervised Classification techniques: K_
means, ISODATA, Fuzzy C-means, Hierarchical clustering,
Evaluation Technioues

10

6 Applications of Remote Sensing
. Agriculture, Forestry, Land Cover/ Land Use Mapping, Water

Resources, Snow and Glacier, Wetland Management, Oceans
and Coastal, Soil Moisture

04

Textbooks and References:

Textbooks:
l. Fundamentals of Remote sensing, George Joseph, Universities press; Second Edition,

ISBN-10: 81737 I 535, ISBN-13: 978-81 73715358
2. Remote Sensing: Models and Methods for Image

Schowengerdt, Academic Press, Third Edition. ISBN-I0:
978-813t203187

3. Remote Sensing and Image Interpretation, Lillesand, Kiefer, Chiprnan, Wiley, Sixth
Edition, ISBN- 1 0 : 8126532238, ISBN- I 3 : 97 g-8126532230

Processing, Robert A.
8131203t82, rSBN-13:
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Relerences Books:

l. Introduction to Mioowaye 
!1y9te SensinS,Iain H. Woodhouse, CRC press, ISBN-l0: 041527 1231, ISBN-l 3: 97 S_041s27 n;;2' Digital Inage processing, Rafael c. Gonzarez, Richard Eugene woods, prentice Ha ,Third Edition, 2013, ISBN_13: 97 8g33llt846g

3- Digital Image P-uuns, 
^s luyuraman , S Esakkirajan, T Veerakumar, Mcgraw HillEducation, FirstEdition,2009, ISBN-10: 00701447;6,ISBN_13: 97tOO7Ot447gg

Assessment
Internal:

End Semester
Examination:

Assessment consists of two tests out of which; one should be

:.o-Tlrlroy class resr (on 
_minimum rwo modules)' uiJ-tn"'otfr". i,elrner a ctass test (on minimum three modules of the remaining) orassignment on live problems or course project.

Some guidelines for setting the question papers are as. six questions tobe set each of.20 marks]ou, lri,lr"..i ir.r,l", ,r,niJr""i'*irr u.
::.:I$:,y and. it will carry Questions 

"ou".irt "u"fr'rnodul". 
nro.re.matnlng questions any three questions to be aitempted by srudents.Minimum 80% syllabus should be covered in qr"riil" p#., 

"f 
.nOsemester examination_

{-". \'l:r'?"r" il , i]
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Subject Code Subject Name

Error Control Coding

Credits
ETDLO2O24

04

Course Pre-requisite:
o DigitalCommunication
o Applied Maths

Course Objectives:
The aim ofthis course is

e To provide students a sound knowledge oftraditional and modem coding theory, themotivation behind synthesis of channJl coding techniques.

Course Outcome:
Learners will be able to:

. Design channel codes for the physical layer and storage applications. Design new channel codes for wired/wireless commu-nication systems

Detailed Content

. Groups,Tields, Binary Field Arithmetic, Construction of Galois
Field GF (2m ) and its basic p.opu.tiur, Co-prt"tion ,sirg
Qalgis Field GF (2m ) Arithmetic, Vector spu.", -a U"t i..r.

e Block codes: Generator and parity check Matrices. Encoding
circuits, Syndrome and Enor Detection, frlinimum Oistance'
Considerations, Enor detecting and Euor correcting
capabilities, Standard anay and. Syndrome decodin[, Decoding
circuits, Hamming Codes, Reed _ Muller codes, Co"Lv coae.
Product codes and Interleaved codes. Cyclic Codes: Introduction, Generator and parity check
Polynomials, Encoding using Multiplication ' .ir.ritr,
Systematic Cyclic codes - Encoding usirg feedUact sftft
register circuits, Generator matrix for tychclodes, Syndrome
computation and Error detectioq Meggitt decoder, Euor
trapping 

_decoding, Cyclic Hamming iodes, Colay code,
Shortened cydic codes.

. Pirgy primitive BCH codes, Decoding procedures,
Implementation of Ga_lois field Arithmetic, Irnpi.-.nirtion of
Error conection. Non - binary.BCH codes: q _ 

".V 
iir.r.

Block Codes, primitive BCH codes over ci tql,'n".a _Solomon Codes, Decoding of Non _ nin".y ni:fi ,nJ nS
codes: The Berlekamn - Masspw Alonrirh-

:-\
\11t{-

{.9

-r-x,"a/. - \\:
.l-'* u'h
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. Encoding of Convolutional codes, Structual properties,

3:r",-..^.ryt:g::,-Viterbi Decoding Atgo.i*-lori.i;dirg,
l-"1; "l1?* 

Mterbi Algorithm, s[.r."-J e*;G;#;i
oecoong Algorithms, Majority logic decoding.

Concatenated Coi"s aoa fu.no Coae,o Single level Concatenated codes, Multilevel Concatenated

::S^.: ^::ll_{.:.ion 
Multisi^se decoding, con.ut.nui.J.oJing

schemes with Convolutional i*e. codei'Int.odil;;;";;;
gdinEjnd thglldi{e4gggeerties, ne.ign of fr.Uo .J"r.-'-"

Convolutional codes for Burst Error correction.

. Bust and Random error conecting codes, Concept of Inter _
leaving, cyclic codes for Burst Enor correction _l ei* 

-."a"r,

Textbooks and References:

l' Shu Lin & Danier J. costello, Jr. "Error contror cotring" prentice Ha,, SecondEdition,2004.
2' S' B Wicker, Error Contror systems for Digitar communication ond storage, prentice

Hall International, 1995.
3. Blahut R. E, Theory and pra_ctise of Error Control Coctes, Addisson Wesley, l9g34' Blahut R'8., Algebraic codes for Data transmissior, cambridge university press,

2003.

Assessment
Internal:

End Semester
Examination:

Assessment consists of two tests out of which; one should beco-mpulsory class rest (on minimum two modules)' unJ-tn.'ort.. i,errner a ctass test (on minimum three modules of the remaining) orassignment on live problems or course project..

Some guidelines for setting the question papers are as, six questions tobe set each of .20 marks] our, li ,n.r.l ir"r,io"li,.iJ. i'*irr r.
llTtrFo.y and. it will carry questions 

"or".ing "uJ- 
*odule. pro_

rematnlng questrons any three questions to be aitempted by sludents.Minimum 80% syllabus should be covered in qr"iiii, p#^ 
"f 

*asemester examination.
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Subject Name

Project Management

Course Objectives:
The aim of this course is

o To familiarize the students with the use of a structured methodology/approach for
each and every unique project undertaken, including utilizing project management
concepts. tools and techniques.

' To appraise the students with the project management life cycre and make themknowledgeable about the various phaies from projJct iniiiation through ,"r;. -""

Course Outcome:
Learners will be able to:

. Apply selection criteria and select an appropriate project from different options.o write work break down structure for a project and develop a schedule based on it.o Identify opportunities and threats to the project and decide an approach to deal with
them strategically.

o Use Eamed value technique and determine & predict status of the project.

' capture lessons learned during project phases and document them for future reference

Detailed Content
Project Management Foundalion:

. Definition of a project, project Vs Operations, Necessitv of
project_ management, Triple constraints, proiect life cJcles
(typical & atypical) Project phases and ,,ug" gu't" pro".rr.'not.
oI proJect manager. Negotiations and resolving conflicts.
Project management in virious organization stru-ctures. pM
knowledge areas as per project Management Institute (PMn.

. loy to get a project started, Selecting project strategically,
Project selection models (Numeric /Scoiing fvfoO"fs urE iio"_
numeric models), project portfolio process, project sponsor and
creating charter; project proposai. Effective projecf team,
Stages ol team developmenr & $owlh ( l"rri;g." rt;;;;;
norming & perlorming), team dvnamics.

. Work Breakdown structure (WBS) and linear responsibility
chart, Interface Co-ordination and concurrent .ngin"e.iog
Project cost estimation and budgeting, Top down 

.anj 
bottoms

ll,b,udgj1il_g:I*orking and Scheduting t""t riqr"r. reni,
CPM, GANTT chart. Introduction to proiect ,r,ro",,,".i

University of Mumbai M.E (EI & Telecommunication) Rev-2016
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Textbooks and Re[erences:

l. Jack Meredith & Samuel Mantel, project Management; A managerial approach,
Wiley India, 7th Ed.

2. A Guide to the Project Management Body of Knowledge (\MBOK@ Guide), 5th Ed,
Project Management Institute pA, USA

3. Gido Clements, Project Management, Cengage Leaming.
4. Gopalan, Project Management,, Wiley India
5. Dennis Lock, project Monagement, Gower publishing England, 9th Ed.

Assessment

o !r11hing project time, Resource loading and leveling,
Goldratt's critical chain, project Sdkeholde; and
Communication plan.

. 5i* Yl"q:menr in projecrs: Risk managemenr planning.Risk identification and risk register. -eualitative 
anO

qualtitative risk assessment, probabllity and- impact matrix.
Risk response strategies for positive and negative ri.t , - 

'---'-

. Planning monitoring and controlling cycle. Information needs
and reporting, engaging with all stakiholders ofthe projects.

_ - o- Tgam management, communication and project meetings.
Monitoring and Controlling projects:

. Eam€d Value Management techniques for measuring value of
work completed; Using milestones fo, measuremeit; change
requests and scope creep. project audit.

Project Contracting
. Project procurement management, contracting and

o Introduction to project leadership, ethics in projects.
. Multicultural and virtual projects.

Closing the Pryiect:
o Customer acceptance; Reasons of project termination, Various

types of project terminations (Extinction, iddition,
Integration, Starvation), process oi project termination,
completing a final report; doing a lessons iearned analysis;
acknowledging successes and fiilures; project man.agement
templates and other resources; Managing *ltt out uutiority;
Areas of further studv.
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fnternal:

End Semester
Examination:

Assessment consists of two tests out of which; one should becompulsory class test and the other is either a class iest o. urrign."nt
on live problems or course project.

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question papers olend semester exarnination. In
question paper weightage of each module will be proportionar to number of
respective lecture houn as mention in the syllabus.

l. Question-paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 haspart (a) ftom module 3 then part (b) will U" fio. *y *oJut" otf,".

than module 3)
4. Only Four question need to be solved.
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Course Objectives:
The aim ofthis course is

o Overview oflndian financial system, instruments and marketo Basic concepts of value of money, retums and risks, corporate finance, working
capital and its management

r Knowledge about sources offinance, capital structure, dividend policy

Course Outcome:
Leamers will be able to:

o Understand Indian finance system and corporate financeo Take investmen( finance as well as dividend decisions

Subject Code Subject Name

Finance Management
Credits

rLo2022
03

Detailed Conteni

o Characteristics, Components and Functions of Financial
System.

Financial Instruments
o Meaning, Characteristics and Classification of Basic Financial

Instruments _ Equity Shares, preference Shares, Bonds_
Debentures, Certificates of Deposit, and Treasury Bills.

Financial Markels
. Meaning, Characteristics and Classification of Financial

Markets - Capital Market, Money Market and Foreign
Currency Market

Financial Institulions
. Meaning, Characteristics and Classification of Financial

Overview of India, n-a*iut Syst"m

Institutions 
- Commercial Banks, Investment_M"r"h;B;;k;

and Stock Exchanses
Concepts of Returns uoa nir*"

o Measurement of Historical Returns and Expected Retums of a
Single Security and a Two-security Rortfolio; M"usu.e.ent of
Historical Risk and Expected Risk of a Singie Security and a
Two-security portfol io.

Time Value of Money
o Future Value of a Lump Sym, OllinaV^Annuiry, and Annuity

Present Value of a

{-{'t
"+*'/ i'-i-i 1,,. .'r' ):,

.i*.,
n' rqt

University of Mumbai M.E (Electronics & Telecommunication) Rev-2016



Annuitl Due; Contin@

. 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

Loss Account, and Cash Flow Statement; purpose of Financial
Ratio An€lysis; Liquidity Ratios; Efficiency or Activity Ratios;
lroltability Ratios; Capital Structure nitios; Stock Markei
Ratios; Limitations of Ratio Analvsis

. Meaning and Importance of Capital Budgeting; Inputs for
Capital Budgeting Decisions; Investment Appraisal Criierion_
Accounting Rate of Retum, payback period, Discounted
Payback Period, Net present Value(NpV), profitability Index,
Internal Rate of Return (IRR), and Modified Intemal Rate of
Return (MIRR)

Working Capital Management
o C^oncepts of Meaning Working Capital; Importance of Working

Capital Managemen! Factors Affecting an Entity,s Working
Capital Needs; Estimation of Working-Capital Rlquirernents;
Management of Inventories; Management of nec"ivubter; unj
Management of Cash and Marketabie Securities.

Sources ofFinance
. Long Term Sources-Equity, Debt, and Hybrids; Mezzanine

Finance; Sources of Short Term Finance_Trade Credit. Bank
Finance, Commercial paper; project Finance.

Capital Structure
. Factors Affecting an Entity,s Capital Structure; Overview of

Capital Structure Theories and Approaches_ Net lncome
Approach, Net Operating Income Approach; Traditional
{pproach, and Modigliani-Miller Approach. Relation between
Capital 

^Structure 
and Corporate Viiue; Concept of Optimui

Capital Structure

. Meaning and Importance of Dividend policy; Factors Affecting
an Entity's Dividend Decision; Overview of Dividend policy
Theories_ and Approaches--{irrdon,s Approa"h, W;lt;;;i
Approach, and Modigliani-Miller Annroach

University of Mumbai M.E (Electronics & Telecommunication) Rev-2016
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Textbooks and References:

l. Fundamentals of Financial Management, l3th Edition (2015) by Eugene F. Brigham
and Joel F. Houston; publisher: Cengage publications, New Delhi.

2. Analysis for Financial (alaSe.men!, 10ft Edition (ZOt3) by Robert C. Higgins;Publishers: McGraw Hill Educition, New Delhi.
3. Indian Financial System, 9e Edition (2015) by M. y. Khan; publisher: McGraw Hill

Education, New Delhi.
4. Financial Management, llth Edition (2015) by I. M. pandey; publisher: S. Chand(G/L) & Company Limited, New Delhi.

Assessment consists of two tests out of which; one should be
compulsory class test and the other is either a class test o, 

^rigo..nton live problems or course project.

End semester Some guidelines for setting the question paper. Minimum g0% syllabusExamination: sylrabus should be covered in-question pap# ofend semester exarnination. In
question paper weightage of each module will be proportional to number of
respective lecture hours as mention in the syllabus.

l. Question-paper will comprise oftotal six quesrion2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then parr (b) will Ue tiom any ;;r[-;;;
than module 3)

4. Only Four question need to be solved.

Assessment
Internal:

LiLln.l,ilY
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Subject Name
Entrepreneurship Devel,opment and

Course Objectives:
Tho aim ofthis course is

. To acquaint with entrepreneurship and management ofbusinesso Understand Indian environment for entrepreneurship
o Idea of EDP, MSME.

Course Outcome:
Leamers will be able to:

o Understand the concept ofbusiness plan and ownerships. Interpret key regulations and legal aspects of entrepreneurship in India
Understand govemment policies for entrepreneurs

Detailed Content

o Definitions, Roles and Functions/Values of Entrepreneurship,
History of 

_ . 
Entrepreneurship Development, ' nofe 

- 
of

Entrepreneurship in the National Economy, functions'of o,
Entrepreneur, Entrepreneurship and Foims of Susiness
Ownership

. 
*ole , 

of Money and Capital Markets in Entrepreneurial
Development: Contribution of Covemment Agili;; l;
Sourcing information for Entrenren er r rsh i n

Business plans Ana I-po"t@
o Preliminary and Marketing.plans, Management and personnel,

Start-up Costs and Financing as well is f-i""t.O-Eiru*iut
Statements, Legal Section, lnsurance, Suppliers -a ilrf.r,
Assumptions and Conclusion, Capital and itsimportance to the
Entrepreneur

. Entrepreneurship And Busincss Development: Startiag a
New.Business, Buying an Existing Business, New projuct
Developmen! Business Growth andihe Entrepieneur I.aw ana

Women's Entrepreneurship Development, Social an,raoran.urJin_
role and need, EDP cell. role ofsustainabiliq and sustainable-- 

-"

Indian Environment fo. Entrepreretoship
o Key_ rcgulations and legal aspects , MSMED Act 2006 and its

implications, schemes. and policies of ihe Ministry of fr4SfraE,
role and responsib iliLies of various government organisations-
depanments. banks etc.. Role of Stati govemmentsln ,".rn, oi
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infrastructure deu@
partnerships, National Skill development Mission, ^Credit

Cuarantee Fund, PMEGp. discussions. group exercises etc

chain management, linkage wiih large inrl-ustries), 
"lr..i1r"!,"J_

o Is^syes_ and problems faced by micro and small enterprises andeffective management of M and S enterprises 
-1risk

management, credit availability, technology innovation, supply

Achieving Success In The Small Business-

business Critical Success factors of small b-usiness

o Stages of the small business life cycle, four types of firm-level

Fl*th *Tj:C,.":, Optio^ns - harvesting oi closing smail

Textbooks and References:

1' Poomima charantimath, Entrepreneurship developntent- smol Business Enterprise,
Pearson

2' Education Robert D Hisrich, Michael p peters, Dean A Shapherd, En*epreneurship,
latest edition, The McGrawHill Company

3' Dr TN chhabra, Entrepreneurship Deveropment, Sun India publications, New Delhi4. Dr CN Prasad, Small ond Medium Enterprises in Global perspective,New century
Publications, New Delhi

5' vasant Desai, Entrepreneuriar deveropmenr and management, Himaraya publishing
House

6. Maddhurima Lall, Shikah Sahai, Entrepreneurs&rp, Excel Books
7. Rashmi Bansal, STAy hungy STAyfoolish, CIIE, IIM Ahmedabad
8. Lary and Practice relating to Micro, Small and Medium enterpnses, Taxmann

Publication Ltd.
9. Kurakto, Entrepreneurship- principres and practices, Thomson publication
10. Laghu Udyog Samachar
11. www.msme.gov.in
12. www.dcmesme.gov.in

13. www.msmetraining.gov.in

Assessment
Internal: Assessment consists of two tests out of which; one should be

compulsory class test and the other is either a class iest o, urrigr..rt
on live problems or course project.

End semester Some guiderines for setting the question paper. Minimum g0% syllabus
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Examination: syllabus should be covered in question papers ofend semester exarnination. In
question paper weightage of each module wir be proportional to number of
respective lecture hours as mention in the syllabus.

l. Question.paper will comprise oftotal six question2. AII quesrion carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 haspart (a) from module 3 then parr (b) wilt U" fio. uny.oJri" om".

than module 3)
4. Only Four question need to be solved.
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Subject Code Subject Name

Human Resource Management

Credits
tLo2024

03

Course Objectives:
The aim of this course is

o To introduce the students with basic concepts, techniques and practices of the human
resource management.

' To provide opportunity of learning Human resource management (HRM) processes,
related with the functions, and challenges in the emerging perspective of toOuy,,
organizations.

r To familiarize the students about the latest developments, trends & different aspects
of HRM.

o To acquaint the student with the importance of inter_personal & inter-group
behavioral skills in an organizational setting required for future stable engii'eeri
leaders and managers.

Course Outcome:
Leamers will be able to:

. Understand the concepts, aspects, techniques and practices of the human resource
management.

e Understand the Human resource management (HRM) processes, functions, changes
and challenges in today,s emerging organizational perspective.

o Gain knowledge about the latest developments and trends in HRM.

' Apply the knowredge of behavioral skills Ieamt and integrate it with in inter personar
and intergroup environment emerging as future stable engineers and managers.

Detailed Content

r Human Resource Management- Concept, Scope and
Importance, Interdisciplinary Approach Relationship with other
Sciences, Competencies ofHR Manager, HRM functions.o Human resource development (HRD): changing role of HRM _
Human resource Planning, Technological chinge, Restructuring
and rightsizing, Empowerment, TeM, Managing ethical issues]

Organizational Behavior (OB)

Personality development, personality typ"., a.s".rm"rf 6i

. Introduction to OB Origin, Nature and Scope of Organizational
Behavior, Relevance to Organizational Effectiieness and
Contemporary issues

. Personality: Meaning and Determinants of personality,
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Perception: Aftitude and @Individual Decision-making, Anitude and Behaviir-'-'"-" ""
Motivation: Theories of Motivation and their Applications for
Behavioral Change (Maslow, Herzberg McGreg-i --^- -"^

Group Behavior and Group Dynamics: Work griups formal and
Iloqal gloups and stages of group development. Team
Ellecliveness: H iglr perlorming teams. Team Roles, cross
tunctional and self-directed team.

. Structure, size, technology, Environment of orqanization:
Organizational Roles & conflicts, Conc"pt otrlt..; ,ole '
dynamics; role conflicts and stress.r Leadership: Concepts and skills of leadership, Leadershio and
managerial roles, Leadership styles and contimporu.y ii.'u", in
leadership.

o Power and Politics: Sources and uses ofpower; politics at
workplace- Tactics and strategies.

. Training & Development: Identification of Traiiing Needs,
Training Methods

o Recruitment and Selection process, Job_enrichment,
Empowerment - Job-satisfaction, employ""'*oJe. 

--- ----"
. Performance Appraisal Systems: Traditional & modem

methods, Performance Counselling, Career planning.

Emerging Trends in HR
. Organizational development; Business process Re-engineering

(BPR), BpR as a tool for organizationa a.r"i"!*."t ,managing processes & transformition in uR. o.ganizatlonal
Change, Culture, Environment

o Cross Cultural Leadership and Decision Making: Cross Cultural
Communication and diversity at work, CuuI". oiiiu".JA
managing diversity with special reference to f,anffipla,
women and ageing people, intra company cultural difference in
employee motivation.

Labor Laws & Industrial Relations

. I""* purpose, objective and role of information system in HR,
Applications in HRD in,various industries 1".g. _*riacturirg
R&D, Public Transport, Hospitals, Uotels and irvice industries

Strategic HRM
. Role of Strategic HRM in the modem business world, Conceptof Strategy, Strategic Manageri.rent p.o."rr, appiou"t 

". to
Strategic Decision Making; Strategic tntent _ Co.po.ut"
Mission, Vision, Objectives and Goals
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Evolution of I& IR issues in organizations, Overview of Labor
Laws in India; Industrial Disputes Act, Trade Unions Act,
Shops and Establishments Act

Textbooks and References:

1. Stephen Robbins, Organizational Behavior,l6th Ed, 2013
2. VSPRao, Ilaman Resource Management,3d Ed, 2010, Excel publishing
3. Aswathapao Human resource management: Text & cases,6th edition, 201 1

4. c. B. Mamoria and S V Gankar, Dynamics of Industrior Relations in India, 15tb Ed,
2015, Himalaya Publishing, l5rhedition, 2015

5. P. subba Rao, Essentials of Human Resource management and Indust al relatio,s,
5th Ed, 2013, Himalaya pubtishing

6' Laurie Mullins, Management & organizationar Behavior, Latest Ed, 2016, pearson
Publications

Assessment
fnternal:

End Semester
Examination:

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.

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question papers ofend semester examinafion. In
question paper weightage of each module will be proportional to number of
respectiye lecture hours as mention in the syllabus.

l. Question paper will comprise oftotal six question
2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.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.

e5ff''::".Jd&ffi;",*;-J,,1,

Page | 81University of Mumbai M.E (Electronics &



Subject Name
Professional Ethics and Corporate Social

Course Objectives:
The aim ofthis course is

o To understand professional ethics in business
. To recognized corporate social responsibility

Course Outcome:
Leamers will be able to:

o Understand rights and duties ofbusiness
o Distinguish different aspects of corporate social responsibilityo Demonstrate professional ethics
o Understand legal aspects ofcorporate social responsibility

Detailed Content

Social Costs and Benefits; Rights and Duties ofBusiness

r The Nature of Business Ethics; Ethical Issues in Business;
Moral,Responsibility and .Blame; Utilitarianism: Weighing

Professional Ethics in-ne frla.kefiiace
o Perfect Competition; Monopoly Competition; Oligopolistic

_ - Competitionl Oligopolies and public policy
Professional Ethics and the Environment

o Dimensions of Pollution and Resource Depletion; Ethics of
Pollution Control; Ethics of Conserving Oeplitable i."ror..",

Professional Ethics of Consumer protecfion'
o Markets and Consumer protection; Contract View of Business

Firm's Duties to Consumers; Due Care Theory; Advertising
Ethics; Consumer privacy

Professional Ethics of Job Discrimination
o Nature of Job Discrimination; Extent of Discrimination;

Reservation ofJobs.
Introduction to Co.porute Social Rispo-rsii ity-

o Potential Business Benefits-Triple bottom line, Human resources,
Risk management, Supplier relations; Criticisrns and concerns_
Nature of business; Motives; Misdirection.

of Comorate Social Responsibility in India
Corporate Social Responsibility

o Articulation of Gandhian T
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Responsibility and Small an@
India, Corporate Social Responsibility ani putiic-private

Corporate Sociat ResponsEility iiElo-baiEinfindE
. Corporate Social Responsibility Voluntary Guidelines, 2009

issued by the Ministry of Corporate Affairs, Govemment of
India, Legal Aspects of Corporate Social Responsibiiity_
Companies Act. 2013.

Textbooks and References:

1. Business Ethics: Texts and Cases from the Indian perspective (20r3) by Ananda Das
Gupta; Publisher: Springer.

2. corporate social Responsib ity: Readings and cases in a Grobal context (2007) by
Andrew Crane, Dirk Matten, Laura Spence; publisher: Routledge.

3. Business Ethics: concepts and cases, Trh Edition (2011) by Manuel G. verasquez;
Publisher: Pearson, New Delhi.

4' corporate social Responsibility in Inclia (2015) by Bidyut chakrabarty, Routledge,
New Delhi.

Assessment
Internal:

End Semester
Examinalion:

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.

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question papers ofend semester examination. In
question paper weightage of each module will be proportional to number of
respective lecture hours as mention in the syllabus.

l. Question paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.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.
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Subject Name

Research Methodology

Course 0bjectives:
The aim ofthis course is

o To understand Research and Research process
r To acquaint students with identifuing problems for research and develop researctr

strategies
o To familiarize students with the techniques of data co[ection, anarysis of data andinterpretation

Course Outcome:
Leamers will be able to:

o Prepare a preliminary research design for projects in their subject matter areas. Accurately collect, analyze and report data. Present complex data or situations clearly
Review and analyze research findings

Detailed Content
Introduction and Basic Resea.ch Concepii

. 
Ii:.-"n -.Definkion; Concepl of Construcl. postulate. proposition,
f hesrs,. Hypothesis, Law. principle.Research methods vs
Methodology

o Need ofResearch in Business and Social Sciences
o ObjectivesofResearch
o Issues and Problems in Research
. Characterislics of Research: Systematic, Valid, Verifiable, Empirical

and Critical
Types ofResearch

. Basic Research
o Applied Research
. Descriptive Research
. Anal)tical Research
. Empirical Research

Research Design and Sample Design
. Research Design - Meaning, Types and Significance. Sample Design - Meaning and Significance Essentials of agood 

_ 
sampling Stages in Sample Design ilpil;

methods/techniques Sampling Erors
Research Methodology

o Meaning of Research M
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| . Stages in Scientific Research pro."rr, 

-
I a. Identification and Selection of Research problem

J b. Formulation of Research problem

I c. Review ol Literature

I d, Formulation of Hypothesis

I e. Formulat.ion ol research Design
f. Sample Design
g. Data Collection
h. Data Analvsis
i. Hypothesis testing and Interpretation of Data
i. Preparation of Research Reoort

Formulating Research Problem
o Considerations: Relevance, Interest, Data Availability, Choice

of data, Analysis of data, Generalization and Interpretation of
analvsis

Outcome of Research
. Preparation ofthe report on conclusion reached
. Validity Testing & Ethical Issues
o Suggestions and Recommendation

5
04

6
04

Textbooks and References:

l. Dawson, catherine, 2002, practicar Research Methods, New Delhi, UBS publishers
Distributors.

2. Kothari, c.R.,1985, Research Methodotogt-Methods ancr rechniques, New Delhi,
Wiley Eastem Limited.

3. Kumar, Ranjit, 2005, Research Methodolog_A Step_by-Step Guide for Beginners,
(2nded), Singapore, Pearson Education

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 Scmester Some guiderines for setting the question paper. Minimum g0% syllabusExamination: syllabus should be covered in question papers ofend semester examination. In
question paper weightage of each module will be proportional to number of
respective lecture hours as mention in the syllabus.

l. euestion paper will comprise oftotal six question
2. All question carry equal marks
3. euestions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will Ue fiom any moduG other
than module 3)

4. Only Four question need to be solved.
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Subject Name

IPR and Patenting

Course Objectives:
The aim of this course is

o To understand intellectual property rights protection systemo To promote the knowledge of Intelrectual property Laws of India as wel as
Int€mational treaty procedures

' To get acquaintance with patent search and patent firing procedure and applications

Course 0utcome:
Leamers will be able to:

o Understand Intellectual property assets
o Assist individuals and organizations in capacity buildingo Work for development, promotion, protection, 

"orn-pliun.", 
and enforcement ofIntellectual Property and patenting

Detailed Content
Introduction to Intellectuat profertyEfif, ts [PR)r Meaning of IpR, Different category of IpR instruments _

Patents, Trademarks, Copy,rights, Industrial Designs, plant
variety protection, Geographical indications, Transf.er of
technology etc.

Importance of IPR in Modern Global Economic Environmento Theories of IPR, Philosophical aspects of IpR laws, Need for
_IPR, IPR as an instrument of develonmenr

Enforcement of Intett""trul f"op-"ty nffi
o Introduction, Magnitude of problem, Factors that create and

sustain counterfeiting/piracy, Intemational agreements,
Intemational organizations (e.g. WIpO, WTO) active in IpR
enforcement

Indian Scenario ofIPR
o Introduction, History of IpR in India, Overview of Ip laws inIndia, Indian IpR, Administrative Machinery, Major

intemational treaties signed by India, procedure f- :;b.ilir;
patent and Enforcement ofIpR at national level eto.

Emerging Issues in IpR-
o Challenges for IP in disi

)Rev-2016
University of Mumbai M.E (Electronics & T Page 186



genome, biodiversity and traditional knowledge etc
4 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, Metlrod of getting a patent

07

5 Patent Rules
. Indian patent act, European scenario, US scenario, Australia

scenario, Japan scenario, Chinese scenario, Multilateral treaties
where India is a member (TRlpS agreement, paris convention
ela I

08

6 Procedure for Filing a Patent (National and International)
o Legislation and Salient Features, patent Search, Drafting and

Filing Patent Applications, Processing of patent, patent

Litigation, Patent Publication etc, Time frame and cost, patent

Licensing, Patent Infringement
Patent databases

o Important websites, Searching intgmational databases

07

Textbooks and References:

l. Rajkumar S. Adukia, 2007, A Hondbook on Laws Rerating to Intelectuar property
Rights in Indiq, The Institute ofChartered Accountants of India

2. Keayla B K, Patent system and rerated issues at a glance, published by National
Working Group on Patent Laws

3. T Sengupta, 2011, Intellectual pntperly Lta, in India, Kluwer Law International
4. Tzen Wong and Graham Dutfield, 2010, Intellectual property and Human

Development: Cu*ent Trends and Future Scenario, Cambridge University press

5. comish, william Rodolph & Llewelyn, David. 2010, Intellectual properry: patents,
Copyrights, Trade Marks and Allied Right, Ts Edition, Sweet & Maxwell

6. Lous Harns, 2012, The enforcement of Inte actuar property Rights: A Case Book, 3d
Edition, WIPO

7. Prabhuddha G ang;Ji,2012, Intellectual property RLglirs, l st Edition, TMH
8. R Radha Krishnan & S Balasubram anian, 2012, Intefiectuar property Rights, lst

Edition, Excel Books
9. M Ashok Kumar and mohd Iqbal Afi,2-fi, Intelectuar property Righrs, 2nd Edition,

Serial Publications
10. Kompal Bansal and Praishit Bansal, 2012, Fundamentats of IpR for Engineers, lst

Edition, BS Publications
11. Entrepreneurship Development and IpR Unit, BITS pilani,2007, A Manual on
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Inte I le c tual Prop erty Ri ghts.
12. Mathew Y Maa,2009, Fundamentals of pdtenting and Licensing Jbr 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, tET
15' Howard B Rockman, 2004, Inte,ectuar property Law for Engineers and scientists,

Wiley-IEEE Press

Assessment
Internal:

End Semester
Examination:

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

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question papers olend semester examination. In
question paper weightage of each module will be proportional to number of
respective lecture hours as mention in the syllabus.

l. Question.paper will comprise oftotal six question2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will Ue tom any module other
than module 3)

4. Only Four question need to be solved.
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Subject Name

Digital Business Management

Course Objectives:
The aim ofthis course is

. To familiarize with digital business concepto To acquaint with E-commerce

. To give insights into E-business and its strategies

Course Outcome:
Leamers will be able to:

o Identify drivers ofdigital business
o Illustrate various approaches and techniques for E_business and management. Prepare E-business plan

Detailed Content

. Introduction, Background and current status, E-market places,
structures, mechanisms, economics and impacts

^ , : Di*:"::e between physical economy and digital economy,
lrrivers of digital business

. Big_Data & Analytics, Mobile,Cloud Computing, Social medi4BYOD, and Internet of Things(digitaily intelligent
machineVservices)

o E-Commerce- Meaning, Retailing in e_commerce_products andservices, consumer behavior, market research and
advertisement

o B2B.-E-commerce-selling and buying in private e-markets,
public B2B exchanges and support seruic"., 

"_.rpply 
ltuinr,

Collaborative Commerce, Intra business AC and'iorporate
portals

o Other E-C models and applications, innovative EC Svstem_
From E-government and learning to C2C, mobile .orn_".""
and pervasive computing

. EC Strategy and lmplemenration-EC srrategy and global EC,
Economics and Justification of EC, Using Xfntiut""_urf"ting
to promote your e-commerce busiiress, Launching a successful
online business and EC project, Legal, Ethics"and S".i;i;i
impacts of EC
Business Support seruices

4\
*

lyfi
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. ERP as e +rsin@
Information and referral system

. Managing Knowledge, Management skills for e-business,
Managing Risks in e -business. Security Threats to e-business _security Overview, Electronic

Commerce Threats, Encryption, Cryptography, pubiic Key andPj.iyle Key Cryptography, nigitai bignatures, Dieital
Certificates, Security protocols orei publi" N"r*o.[r, Uffp,
SSL,. Firewall as Security Control, pubtic fey frf.ust uctur"
(PKI) for Security, Prominent Crvntosranhic Anhtiaori^-"

. E-business Strategic formulation_ Analysis of Company,s
Internal and external environment. Selecrion ofstrategy. 

''-"'
o E-business strategy into Action, challenges ana g_f.alsition
o (Process of Digital Transformation

. From Idea to Realization-Business plan preparationr Case Studies and presentations

Textbooks and References:

1' A textbook on E-commerca, Er Arunrajan Mishra, Dr w K Sarwade,Neha publishers
& Distributors, 201 I

2. E-commerce from vision to fulfilment,Elias M. Awad, pHl-Restricted, 20023. Digital Business and E-Commerce Management,6rh Ed, Dave Chaffey, pearson,
August 2014

4' Introduction to E-business-Management and strateg). corin combe, ELSVIE& 20065. Digital Business Concepts and Strategt,Elolse Coufey, Zd faition,'p"Lro, 
-- -'"-

6' Trend and charenges in Digital Business Innovation, yinocenzo Morabito, Springer7. Digital Business Discourse Erika Darics, April 2015, palgrave Macmillan8' E-Governance-challenges and opportunities in : proJeedings in 2nd Intemational
Conference theory and practice ofElectronic Govemance

9. Perspectives the Digital Enterprise _A framework for Transformation, TCS
consulting.iournal Vol.5

10. Measuring Digital Economy-A new perspective
OECD Publishing
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Assessment
Inter.rral:

End Semester
Examination:

Assessment consists of two tests out of which; one should be
compulsory class test and the other is either a class iest o. urrign_.nt
on Iive problems or course project.

Some guidelines for setting the question paper. Minimum g0% syllabus
syllabus should be covered in question papers ofend semester examination. In
question paper weightage of each modure wilr be proportional to number of
respective lecture hours as mention in the syllabus.

l. Quesion paper will comprise ofroral six question2. All question cany equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will be from any moJul" other
than module 3)

4. Only Four question need to be solved.

,,i%
&t.\{LYtr}:\"::'r } $

?w*,..#
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Subject Name

Environmental Management

Course Objectives:
The aim of this course is

o Understand and identify environmental issues relevant to India and grobal concernso Learn concepts of ecology
o Familiariseenvironmentrelated legislations

Course Outcome:
Leamers will be able to:

r Ulderstand the concept ofenvironmental managemento Understand ecosystem and interdependence, foo'd chain eto.o Understand and interpret environment related legislations

Detailed Content
Introduction ard nefinition of trnvironmentr Significance of Environment Management for contemporary

managers, Career opportunities.
o Environmental issues relevant to India, Sustainable

Development. The Energy scenario.

. Global Warming, Acid Rain, Ozone Depletion, Hazardous
Wastes, Endangered life-species, Lorr' oi-'ili"[*rri,V,
Industrial/Man-made disasters, Atomic,tsiomedicaf fr-a.as,
etc.

Concepts of Ecology
. Ecosystems and-interdependence between living organisms,

Scope of Environment r4m
Government as a planning and regulating agency.
Environment Quality Management and Corporate
Environmental Resnonsihilitw
Total Quality Enri.on."@
certification.
General overvie* of ,uffi
I1?,,:::.: 1ct:.Air. (P_& cp) Acr. warer (p & Cp) Act,Wildlife Protection Act, Forest Act, Factories Act, etc.
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Textbooks and References:

l. Environnental Management principles and practice, C J Barrow, Routledge
Publishers London, 1999

2. A Handbook of Environmentar Management Editedbv Jon c. Lovett and David G.
Ockwell, Edward Elgar publishing

3. Environmental Management, T V Ramachandra and Vijay Kulkami, TERI press
4. Indian Standard Environmental Management Systems _ Requirements With

Guidance For Use, Bureau Of Indian Standards, February 2005
5, Environmental Management: An Indian perspective, S N Chary and Vinod Vyasulu,

Maclillan India, 2000
6. Introduction to Environmental Management,Mary KTheodore and Louise Theodore.

CRC Press

7. Environment and Ecology,Majid Hussain, 3d Ed. Access publishing.20l5

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 Some guidelines for setting the question paper. Minimum g0% syllabusExamination: sylrabus should be covered in question papers ofend semester examination. In
question paper weightage of each module wili be proportional to number of
respective lecture hours as mention in the syllabus.

l. Question paper will comprise oftotal six question
2. All question carry equal marks
3. Questions will be mixed in nature (for example supposed e.2 has

part (a) from module 3 then part (b) will be fiom any moduli other
than module 3)

4. Only Four question need to be solved.
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Subject Name
Laboratory-lll - Wireless Adho" a"d Se"so.

Title of Experiment
Study and Implementation o
Adhoc and Wireless Sensor Networks by using any Simulator/tool.

one hardware project related to WSN.
Protocols in aahoi Networks

Implementation /Slr"u
Networks.
Implementation /Simulation@
Networks.

Simulator or Software can be NS2, NS3, MATLAB/SCILAB, NETSIM. etc.

Assessment

End semester Examination: practicavoral examination is to be conducted by pair of
intemal and external examiners. (Examiners will be from pG
recognrzed teachers)
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' Seminar should be based on thrust areas in Erectronics and relecommunication
Engineering

o Students should do literature survey and identifo the topic of seminar and finalize in
consultation with Guide/Supervisor. Students should uie multiple literature and
understand the topic and compile the report in standard format and present infront of
Panel ofExaminers appointed by the Head ofthe Department/Institute ofrespective
Programme.

o Seminar should be assessed based on following points
I . Quality of Literarure survey and Novelry in'rhe rooic
2. Relevance to the specialization
3. Understanding ofthe topic
4. Quality of Written and Oral presentation

IMPORTA]TIT NOTE:
I . Assessrnent of Seminar wiI be carried out by a pair of Internal and Externar examiner. The

extemal examiner shourd be selected from pG Recognized reachers by university of
Murnbai, oR faculty fiom premier Educational Institutions /Research organizations such asItr, Ntr, BARC, TIFR, DRDO, etc. oR a person having minimunr post-Graduate
qualification with at least five years, experience in Industries.

2. Literature survey in case of seminar is based on the broacler area of interest in recent
developments and for dissertation it shourd be focused mainly on identified probrem.

3. At least 4-5 hours of course on Research Methodology should be conducted which
includes Literature Survey, problems ldentification, Analysis and lnterpretation oi
Results and Technical paper Writing in the beginning of3.d Semester.
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o Students should do literature survey and identifl, the problem for Dissertatjon andfinalize in consultarion wirh G uide/Supervisor.

' students should use multipre riteratures and understand the problem. Students shourd
att€mpt solution to the probre* by Analyicar/ simuration/ eiperimental 

"r"fl.ar. 
Tr"

solution to be varidated with proper juslification and cornpiie the report i; ;t;d-;
rormar-

Guidelines for Assessment of Dissertation Io Dissertation I should be assessed based on followins ooints
I . Quality of Literature survey and Novelty irr the"oroblem2. Clarity ofProblem definition and Feasibility ofprobiem solution3. Relevance to the specializatiorr
4. Clarity ofobjective and soopeo Dissertation I should be assessed through a presentation

(PG Recognized Teachers) appointed by the Head
respective Programme.

Guidelines for Assessment of Dissertation IIo Dissertation II should be assessed based on following pointsI. Qualiq ofLirerature survey and Novelry irr ttreiloOt"rn
2. Clarity of Problem definition and Feasibility of problem solution3. Relevanc-e to the specialization or current Research / Industrial trencls4. Clarity ofobjective and scope
5. Qualiry of work artempted
6. Validation ofresults
7. Quality of Written and Oral presentation

Dissertation II should be assessed through a presenration jointly by Internal and External
Examiners appointed by rhe Universiry ol'Vumbli

' sludents should publish at least one paper based on the work in reputed Irrtemational /
National Conference (desirably in Refereed Journal)

by a panel of Internal examiners
of the Departrnent/Institute o

Subiect Name
Dissertation I
Dissertation II

I
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