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Specialization: Electronics Systems and Communication

PROGRAM OBJECTIVES

PROGRAM OUTCOMES (pOs):

Students will be ablc to

l' students should have corc competence in mathcmaticar, scientific and cngineering
prinoiples necessary to formulate, analyze and solve har.dware/softwure enline"rin!
problems and also to pursue higher study or research.

2' Student should function effectively as an individual and in a team in industrv antl
research activity.

3' Student should understand the sociar issues and should have ability to come up with
remedial measures.

4' Students should have enough techno-scientific excellence to serve the rising demands
in agricultural as well as industrial sectors and contribute to nation building.

5 Students shourd have enough anaryical ski,s to visualize the applications of
Electronics and Communication engineering concepts in real life situations.

6. Students should come up with entrepreneurship quality with ethical attitude.
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Apply rhe knorvledge of sciencr
developing proble,r sorving u,,i,;[jtnttut'tt' 

and engineering principles for

ldentifu, fbrrnulate and solve engineering problems in the broad areas like Systenr

fl ::::#]f; ."T,ff;l1:"i" 
;o N"i"j'r"'g pliii,,,,, ippri.u,ions in s ignar

Use different software tools in the.domain of Communication; Signal processing,VLS, and Embedded Svstems 
_Design. Ar.lyr; ;;';;iil"u,,on such as Desisnentry. Synthesis, Functionat and rirnin'g si;;;;;,il,;rr'10..,n. EDA sets.
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Design and conduct experiments, analyze and interpret data, imbibe programming
skills tbr development of simulation experiments.

Function as a member of a murtidisciplinary team with sense of ethics, integrity and
responsibility
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Nl. Tcch. (Etectronics Systems and Comnlunication)

ETPl25 System Dcslgn rnd Communlcrllor L.EI will conslsl of prrcdcrl / rsslgnmcrts b$ed otr lh€o(Y offirst semester subjecls. ETPI26

Scnrinar-I ro be delivcrcd by the students on g.rer.l topic not covered ir sylhbi:nd to be cvdurtc{ by a*o mcmber$ commitlee, rppoinled

by IIoD wherein guide should be on€ ofthe members

LIST OF PROGRAM ELECTIVf,S LIST OT AUDTT COURSI

PROGRA.]II ELECTIVE I(f, TPT 24)

(A) RF & Mirowve ctcuit ddign

l8) Hmhidd.d Sysrem Dcsisn

AUDIT COURSES(SHPI2I )

(A) E glidr fs Rls.ard Prp.. writirg (B) Disalt 
' 
Maegdot

(c) Sdslmt fo( Teduical Knou,leds. (D) Valuc Enucarion

(E) nsiagogy Srudi.s (F) Slllls, ManaSmot by YoSa

(G) l'6s ahry Devclopmenl druugh Life EnliSltt.omor Skills.

(H) Co$trrntio0 of lid,a
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LIST OF PROGR.AM ELECTIVES

(A) Sarellir. Commu, ic.lim

(B) Prosnmming Lang@gc for Enb.ddcd Srsrms

lC) l'ltlft Rccognniotr ed Mach re rramng

(D) wr.l$s sensor N.rvork

ETP225 SInc lhlign rnd Conrmunicrtiotr L.b.-II $ilt.orsi3a ofpr.ctic.ti /
ETP216 S€nhf-lt r0 b. d€tiver.d by ttr. slu{t.ot, on t,ir.rrtur. suN.r badt
.Ppoiird b) llOD eher€in guide shourd br ohe orrhc mchberr.

M. Tech. (Ele$ronics Systenls and Communication)

$dgnments b.r.d on rheoryof3ecod scm.ster subjecar

on diss.(rtiotr roptc.nd to b..v.tu...d by rwo nlmb.rs commirte.-
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lU. Tech. ([lcctronics Systems and Communication)

S(agG Ir Studeni hrs ro sulrtrrir tlc repo and deliv.r 50% o. morr worl on Disserrrtion ropic_ tr is roinrcrnall) bt rhrcc mcmhcr's lanct of.xrmincrs hcrdcd by H()D whcrein,!ui.le shoutd be one olthe mcmbers oflhe pinct. L.st datc orrrporl \hnll h.l!yr \rr([s t,rro,r th ( (nd ol's(hdtd.rstud(hrs *onrg tur tn.lustrirt proj r.!'lhrris \rill (ohptcrc rhrsr roursr\ throulih NtO(Xt\.
LIST OF PROGRAM ELECTIVES LIST OF OPEN ELECTIVES

OPEN ELf,CTIVE 32t

SEM III'

ESEE('TL
ETP32I

III :l 3 l0 30 60 t00
sll Pl2 t l 3 l0 30 60 I00
ElI'122

I 20 2A 100 100

tcPl

00 20 26 20 60 120 100 J00

PROCTL{III ELECTI vE ut (f,TPl2l)

B) \,tsl D.sign trifcadm snd r.stinS

C) Co,nputq Vision

D) N.rwork sccuny .nd CrDbgr.phy

(B) Indu.slriatsaftr}{ltE)

(C) op@tiorsR6arc[(ME)

(D) co6t Manasarat ofh8itr..rn 8 
projccqcE)

(E) cornlGil.Marsirl(ME)
(D wa$c ro Ei6MCE)
(c) FiMce Madscn.a(EE)

G0 ltojer M@scma(EE)
(I) Data srructEc and Atscilhm(Cs)
(, Any o{fis .uI,!. {pFov.d by BoS

Anal)rics(ME)
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Il.Tech. (Elcctronics Systcms.nd Communication)

sEl\r tI

Dissertrtion Phase-II: Intemal .sscssm€rt of disserrtrtion (complcte work) is to be crnied out by tte guid€ for 100m'rkr' f,xternel assessment of DissertstioD (comprcte work) i.'to r" cr..ici out ry prncr of e'". ner consisting ofinternar (guide) and extemer €xaminer for 200-msrks. a*orar," .i",i-pr"r.nt the entire work on Dissertation,forlowcd by viva-voce. Last date of submission of disscrtation w* b" th" 
"ra 

Jtt" ."r""tcr. prerse see Appendix_cofRul€s & Regulation for further infotmation.

* No'e: ETP322Dissertation strge I, sHpl2r Audit course, ETpl26 seminar I and ETp226 semi,lar II as prerequisite for
ETI,42lDisserta(ion Stage II.
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Dcpartment of Elcctronirs Engiocedng
fquivalence Scheme

rrmmr Namc: -Electronics Systems and Communicution
Sr
No.

l

Ctrdi( Remark

cqujvalcncc

urse code rvith \:rntr of
(h toral68 credits

l2l Di8italS!gnal

Cr€dit IK

I

Course code rith \ame of

o equivaleuce 121 3

t0 Dr8it^l o equivaleDce t23l and Oprical l
I0{ c(,mmierior SFItms o equivalcDcc l2.l Elerivc I.t

3

5 lr r{A) o equivaleDce 12.4{B){
3

6 I II(B)
3

l u(c) fici!l Intclligcrcc o equivalencc r 24(C) 3
8 r ll(D) omrdical Iisrrumourim T?t211D)

labus

.t liom 3

l0 ll

rIl(L) .lccomm N.rwork PtannnB

TPI26

l

.1
I

r25nritted fronl

o equivaleoc€

labus

2

.I
ccwitlETPl0T

]I l0?
721

TPl26SeminarJ
uivalence with 0

ll TP2rl h.ddrd S)srch Dcsisn o cquivalence TP22I.l l
rl x.d Sigal VLSI Desigr) ,l 122

l.l
o cquivalence mlgc.nd Vidco PrEs^in8

,1 ?'l

li
equivalcnce.t

l
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I5 ETP]09 satcllrtc comrunicatrns No equiralencc lTPll4
E',t 12l0(A) Mobilc (i,nmuIicatn,

S),!lcnr
L l-t::4A) Sarcllir. (orunuicariln

ll ETP2lr\Bl ITP]24(a) Ir%.ammr8 tans@8c for

l8 FrTP2r0(C) l ErP224\Cj I'altln R(ogni1tun ,nd 3

I ETP2 t((D) CohDutd Ncrwork anJ .l ETPI241D)

l0 EIP: l0(E) 1 sllP22l 2

ll ltTP206

Co.ntruicatim Lab - II
[TP225

II
.l

ETP207 I

ETP226 S@inar-II
ETP:26 II 2 \ritb ETP207

inarllll ETP]OI l0
ETP322
Diis€rlatio ltasc-I

ETP]2I Elecriic Ill 3

1.1 tiTP.r0l l0
tTP42t
Dissc.tatio Phalc-II

ETP32l(A) 3

ETP32l(B) 3

rlTP32 tlC)

laTP12llD)

l

3

El.cri!c

l:TPl22 Diss..la o S1a8. I IO wirh ETP30l
Pha+l

I Dilrerlati(r) Slagc lI l6 Equivalarc. u$ ETP40l
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' All students promoted to second vear wilh,sorne backlog courses shall remain in old schemc (g0 credits) wirh old curriculun. 
ill;iXr;"Jil!;,l1lrd 

u seconi year @C Stua"m") .6n u" r."*ir""Ji" *" *rn" *r,.rne (68 crcdits) bu!
. fmportant notes for. courses

i) All courses ofotd curricutum sha b€ offered during the academic year (20 t9_2020) for back logSer students.ii) In thc acadcmic ycar 2020-2tand onward flu slra*i,,t 
"ri 

.!iri".'i", i"r...r r"" IJr["u.*ri*ro,

Department of Electronics Engineering

Equivalence Schem e foraaline courses

Programme Name:-Electronics Systems and Communication

Sr. No.
Cou.se codc wirh Namc of

cous{oldncw) Crcdn Course code with Name of
cours€ (oDlinc) Onlinc

platforn
Crcdit

l
ltTP r2l Advanced DiSital

Signrl Pr(Jcessjng
l

i.
Fouodrtio$ og Wrvelets ind
Multtrete Digitlt Signrl
Processitrg

2. NPTEL course on
Fundrmenhh of Wrv€tcts.
fik{r b\ok rnd Time
l'rrqu(rcl,\trrtlsis rnd
\V.!clet Tr.nsform

NPTI]I.
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Sr. No.
Course code with Namc of

coursqold/ncw) Crcdtt
Course code with Namc of

course (online.)

Nam€ of
Online

plaform
Credir

Dlgllsl Processing- Mutttr e

NPTEL coursc on

lntroduction-to Timc
]'rcquen(y Anrtlsis rrd
Waveltr Transfornr

3, NT'TEI-

ETT 122 l

coursr on computcr
Ne$vork.nd Ip protocot

2. NPTEL course on wlrEtess
Adhoc rnd Sensor Nctwork

3'. NPTE-L coursa oo

CotrlmunlcrtioD Network aDd
Switching(Web)

t. NPTEI

NPTEL

l ETPI23

Optoclecrronics

.nd Ofrtical

Comnrunication

Systcms

3

Opdc Comrnuntcarion
Technology

2. NPTEL course on Opticrt
Communlcadon

3. NPTEL course oD Non ltne.r
optics(w.b)

I, NPTEL

NPTEL
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sr. No.
Course codc wirh Name of

cours(old/ncw) CrsIir Course code with Name of
course (online)

Nam€ of
Online

plalform
Crqlir

:l ElPr24(A)

RF and

Microwave Circuir
Dcsign

l
1, NPTEL course on Design
Prtnciples OfR[ And
Microrvrve Iiltets And
Ampliliers

NPTEL

5
ETPl24(B) Embedded System

Dasign l

I NPTEL course on
Embedded Systems

2. MTEL course on Embeddcd
Systems Deslgn wi(h ARlu

l. NPTEL course on f,mb€ddcd
Slstems Design

NPTEL

ETPr2r(c) ,]
l. NPTEL coursr on
Introduclion to soft computing

NPTEL

'l E',r'Pr!4(D) Optical Ne{worl l

I.. NPTEL cdrrsc on

Advanced Oprical
Communicltion

2. MTEL couse on Optic
Cotnlnudcrtior Tecbtrotos/

NPTEL

I ETP32l(A)
Wircl.ss

Conrnunicarion
Nctworks

3
L NPTEL course on wLetcss
-{dhoc and Sensor Networks NPTEL
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Sr No
Course code with Nanre.f

course(old/oew)

Er?l2l(B)

IO

II

'Coursui wirhour onlin. clrrificauon avarlabte on NPTEL

r9
y./:

Cr(llit Course codc wirh Nanre of
course (onlioe)

Namc of
Onlnlc

platlbrm
Crcdir

VI-SI Design

testing
.]

l NPTEL course on }'LSI
Desiqr Verificrtion rnd rcsr

NPTEL

l. NPTEL cousc on Computer
Vlsion NPTEI

ET?321(C )

ETP32l(D)

Computcr Vision

Network S€curity
and Cryprography

l

l
I . NPTEL course on

CrWtogrephy !nd Nerwork
Securlty

NPTEI-

72



Course Objectives:
To make the student understand

L The use ofvarious transforms in digital signals and systems analysis.II. Spectrum estimation ofdiscrete random signals.III. Optimum filters and adaptive filrers.
IV. Multirate digital signal processing.

Transforms and their applications: Review of Z Transform, Discrete Fourier Transform,
Discrete Time Fourier Transfonn, Discrete Fourier series. Introduction to Discrete Wavelet
Transforn! Haar wavelet. Application oftransforms to discrete signals.

Discrcte Time Random processes and Spectrum Estimation: Deterministic process,
stochastic( random ) process, Auto correlation and auto covariance of random proa"r.ar,
cross correlation of random variables, Ergodic random process, Gaussian random process,
Stationary and WSS random process, power spectrum, parseval,s theorem, Wiener-
Khintchine theorem, spectral factorization, periodogram - Modified periodograms using
Bartlett, Welch, Blackman and Tukey windows, AR, MA, ARMA model based spectri
estimation, Yule-Walker Equations, Durbin,s algorithm.

Adaptive Filters: FIR adaptive filters, Stepest descent method, window-HoffLMS argorithm,
Normalized LMS method, Adaptive channel equalization, Adaptive noise cancellation, IIR
adaptive filters, RLS filters.

Multirate Digital Signal processing: Need for rnultirate sampling, Decimation, Interpolation,
Poly-phase filters, Multistage implementation, phase shifters, Sub-band coders
Transmultiplexers, euafuature mirror filters.

References:

l. Monson H. Hayes, Statistical digital signal processing and modeling, John Wiley
and Sons, 2005.

2. John G.Proakis& Dimitris G. Maolakrs, DSp principlos, algorithms andApplications,
4th edition, pearson Educarion, 2007.

Course Outcomes:
After Completion ofCourse students shall be able to
ETPI2l. I Implement various transforms il digital signals & systerns analysis.ETPI?I.2 Estimate Spectrum of discrete random sigials.ETP12l.3 Design Optimun.r filters & adaptive tilteri.ETPl2l.4 Understanclmulriratedigitalsignalprocessing.

ETPI2I ADVANCED DIGITAL SIGNAL PROCESSING

Teaching Scheme: 03L+00T Total: 03 Credits: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE Total Marks: 100

ESEDu ration:2.30 hrs.

.@
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ETP I22 ADVANCE COMMUNICATION NETWORKS

Teaching Scheme:03L+00T Total: 03 Credits:0J
Evaluation Scheme: 30 MSE + l0 TA + 60 ESE Total Marks: 100

ESE duration: 2.30hrs

Course Objectivcs:

To make the student able

I. To study the concept oflayered Architectures.

I To study the principles of wired and wireless networks, Mobile Ad-hoc Networks.III. To study thc different TCp/[p based networks.
IV. To study High perfurmance networks based WiMax and UWB.

Introduction: Overview of Communication Networks: Telephone networks, Computer
networks, Cable television networks, Wireless networks, Networking principles,
Digitalization, Network externalities, Service integration; Network services and Layered
Architecturc: Trafific characterization and eos, Network services, Network clements,
Network mechanisms, Layered architecture, Network bottlenecks.

Broadband Networks rntroduction: Multihop wireless broadband networks, Mesh networks,
MANET importance of routing protocols, classification of routing protocols in MANET,
Routing metrics, Packet scheduling algorithms, Admission control mechanism

Intemet and TCP / Ip Networks Intemet: Intemet protocol, Technology trends in Ip
networks, IP packet communications in mobile comrnunication networks; TCp and UDp,
Internet succcss and limitation, pcrformance of rcp/ Ip nctworks; circuits Switched
Networks: SONET, DWDM, Fiber to home, DSL, Intelligent Network (lN) scherne,
comparison with conventionar systems, Merits of the IN scheme, CATV and rayered
network, Services over CATV.

ATM Networks Introduction: ATM rcferencc model, Addressing, Signaling, Routing, ATM
Adaptation Layer (AAL), Traffic crasses, Traffic management and quality ofservice, Traffic
descriptor, Traflic shaping, Management and control, Traffic and congestion control,
Network status monitoring and control, User/ network signaling, Internetworking with ATM,
IP over ATM, Multiprotocol over ATM.

High Performance Networks Introduction: wiMAx overview, competing technorogies,
overview oflthe physical layer, pMp mode, Mesh mode, Murtihop relay mode; Introduction:
UWB overview, Time hopping UWB, Direct sequence UWB, Multiband UWB; Introduction:
LTE and LTE, A overview, System model, Specifications, Frame structure, Comparison with
broadband technologies.

1,4v



References:

I . Amitabha Ghosh and Rapeepat Ratasuk, ,,Essentials ofuTE and LTE-A,,,
Carnbridge Univcrsity, 201 I .

2. David Tung Chong Wong,,peng_yong Kong, ying_Chang Liang, Kee Chaingchua and Jon w. Mark"'wireriss sroadbaid Net-workt,, Johnrit"y -J io-nr.3. Jean Warland and pravin Varaiya, ,.High performance Communication
Networks", 2nd Edition, Harcourl antl Morgan Kanffman publishers, London,
2008.

4. Leon Gracia and Widjaja, ,,Communication 
Networks,,, Tata Mccraw Hill, 200g.5. Lumit Kasera and pankaj Sethi, ,.ATM Networks: Concepts and protocols,,, Tata

McGraw Hill, 2007.
6. Jeflley G. Andrews, Arunabha Ghosh and Rias Muhamed, ,,Fundamentals of

wiMAX understanding Broadband wireless Networking", prentice Hall of India,
2008.

Course Outcome:
By thc cnd ofcourse, the studcnts shall be able to
ETPl22.l Understand the requirement oftheoretical and practical aspect ofcomputer

network
ETPt22.2

ETPt22.3

ETP122.1

Dcscribc various protocols uscd in High pcrformancc based network
Design the network
Design MANET based applications

Total:03

ETPI23 OPTOELECTRONICS AND OPTICAL COMMUNICATION SYSTEMS
Teaching Scheme: 03L+007

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE

ESE duration:2 .30hrs

Credits:03

Total Marks: 100

Integrated optics and photonics technologies, planar waveguides, Some integrated optical
dcvices, Beam splitters, directional couprers and switches, Modulato.s, periodic structures for
filters and injection lasers, polarization transformers and wavelength converters,
optoelectronic integration, photonic integrated circuits, opticar bistability and digital optics,
Optical computation.

15
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Course Objectivcs:

To make the student able

]: 1" study the concept ofdesigning parameters ibr optical transmitter and receiver.
]]: To study the implementation of digital system.

l]I'. To study the principles ofdirect and coherent detection systems.IV. To study the nonlinear prope(ies oflight propagation through optical.



The optical transmitter circuit, Source limitations, LED drive circuits, Laser drive circuits;
The optical receiver ctcuit, The preamplifier, Autornatic gain contror, Equalization; System
design considerarions, Component choice, Multiplexingf Digital systems; Oigitai syste_
planning considerations, The optoerectronic regenerative repeater, The optical transmitter and
modulation formats, The optical receiver, channel rosses, Temporal response optical power
budgeting, Line coding and forward error correction.

Analog systems, Direct intensity modulation (D-rM), System planning, Subcarrier intensity
nrodulation, Subcarrier double-sideband rnodulation lOSn_lV l,iutcarrier frequency
modulation (FM-.M), Subcaricr phase modulation (pM_lM), pulse analog techniques;
Distribution systems; Murtiprexing strategies; opticar time division murtiprexing, Subcaniermultiplexing, Orthogonal frequency division multiplexing, Wavetength division
multiplexing, optical code division multiplexing, Hybrid multiprexing, Application of optical
amplifier.

Basic coherent system, coherent detection principles, practicar constraints of coherent
transmission, Injection raser rine width, State of polarization, Locar osci ator power,
Transmission medium limitations; Modulation formats, Amplitudc shift keying, Freiuency
shift keying, Phase shift keying, polarization shift keying; Demodoiuti* ,"t"_"i
Heterodyne synchronous detection, Heterodyne asynchronous detection, Homodyne
detection, Intradyne detection, phase diversity reception, porarzation diversity reception and
polarization scrambling ,Differentiar phase shift keying, Receiver sensitivities, ASK
hetcrodyrc dctcction, FSK heterodyrc detcction, pSK hctcrodyre detection, ASK and pSK
homodyne detection, Duar-filter direct detection FSK, Interfbrometric direct detection
DPSK, Comparison of sensitivities; Multicarrier systems, polarization multiplexing, High-
capacity transmission.

Fiber Soliton, Nonlinear Schrodinger Equation, Bright solitons, Dark Sotitons; Soliton-Based
communications, Information Transmission with Solitons, Soliton Interaction3, Frequency
chirp, Soliton Transmitters; Loss-Managed Solitons, Loss-Induced soliton Broadening
,Lumped Amplification, Distributed Amplification, Experimental progress.

Dispersion-Managed Solitons, Dispersion-Decreasing Fibers, periodic Dispersion Maps,
Design Issues; Impact of Amplifier Noise, Moment Method, Energy and Frequency
Fluctuati.ns, Timing Jirter, Control r-r f Timing Jitter; High_Speed Soliton Systems, System
Design Issues, S'liton Interacti<ln, Lnpact of Higher-order Effects, Timing Jitter; wDM
soliton systems, Interchanncl collisions, Effcct of Lumpcd Amplification,Timing Jitter,
Dispersion Management.

Refelenccs:

2

Senior J.M, "Optical Fiber Communications principles and practice,', 3rd edition,
Pearson Education, 2009.

Govind P. Agrawal, "Fiber- Optic Communication Systems", 3.d edition John
Wiley and Sons, 2002.

q
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Course Outcomes:
At the end of this course, students shall be able to
ETPl23' l Design different parameters for optical transmitter and optical receiver.
!!!123 2 Implement digital system using digital planning considerations.ETPl23'3 comprehend, understand and anarlze direct delction and coherent detection

system.
ETPI23.4 Understandhow

fiber in the a..:1.[:,iff"near 
propertv of light propagation in opticar

ETPI24(A) RF AND MICROWAVE CIRCUIT DESIGN
Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + t 0 TA + 60 ESE

ESE duration: 2.30hrs

Microwave Nctwork Analysis: Impedance and equivalent voltage and current, Impedance andadmittance rratrix, The scattering matrix, Transmission matrix, Signal flow graph.
Microwave components: Microwave resonators, Microwave firters, power dividers anddirectional couplers, Ferromagnetic devices and compon"nt..
Nonlinearity and Time variance Inter-symbol interference, Random process & noise,Definition ofsensitivity and Dynamic range, Conversion guin una distortion.
Microwavc Semiconductor Devices and Modeling: pI'N aroae, Tunner diodes, varactordiode' Schottky diode, IMpATT and TRApATi devices, transferred electron devices,Microwave BJTs, GaAs FETs. low noise and power GaAs ifr., n USOU,, MOSFET, andHEMT.
Arnplifiers Design: power gain equations, Stabirity, ,npedance matching, constant gain andnoisc figurc circres, Sma, signal, Low noisc,-High pow". and Broadband amprifier,Oscillators, Mixers design.

Credits:03

Total Marks: 100

Course Objectives:
To make the student understand

I Diflerent passive and active cornponents.

Il Various parameters of transmission line and use of Smith chart.
{L Choosing Optimum components.
IV. Application of RF circuii design.

Transmission Line Theory: Lumped erement circuit model for transmission line, Fierdanalysis' Smith chart, Quarter wave transformer, Generator and road mismatch, Impedancematching and tuning.

77 W
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References:

l Matthew M. Radmanesh, "Advanced RF & Microwave circuit Design: The ultimateGuide to Superior Design.., Aurhor House.2009.
2. D.M.Pozar. '.Microwave engineering,,. Wiley. ath edirion,20l l.3. R.Ludwig and p.Bretchko,..;R 

f . lircuit Oesign,,, peaison f.Oucation Inc, 2009.4 c'D' Vendelin, A.M' pavoi, U. L. Rohde, "MiI.o*ave'ci.crit oesign usi,g-lin"a.
and Non Linear Techniques,', John Wilev 1990.5' S'Y' Liao, "Microwave circuit Anarysis and Amplifier Design,,, prentice HaI 19g7.6' Radmanesh, "RF and Microwave ELctronics Illustrated", pl"rr", aa".",l*, ioo+.

Course Outcomes:
At the end of this course, stu<lents shall be able
ETPl24 (A).1 ro understand the behavior ofRF passive conrponents and model

active components.
ETPl24 (A).2

ErPt24 (A).3

ETPI24 (A).4

Perform transntission line analysis and demonstrate use of Smith Chart for
high frequency circuit design.
Justifu the choice/selection ofcomponents from the design aspects.
Contribute in the areas ofRF circuit design.

ETP 124 (B) EMBEDDED SYSTEM DESIGN

Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE

ESE duration: 2.30hrs

Credits:03

Total Nlarks: 100

Course Objectives:

To make the student able

L To understand basics ofembedded systems.II. To study the architecture of Microcontroller.III. To understand need and application of Microcontroller in embedded system.IV To learn externar interfacing ofrear worta input anJ output devices with Microcontrorer

Introduction to Embedded Systerq Applications and Scope
32 bit Microcontroller architecture, Assembly Language and C language programming,

Microcontroller based development boards
Introduction to Arduino boards, Sketching in code

Working with variables, Making decisions and repetitive operations
Digital Ins and Outs, Analog Ins and Outs, lntcrfacing switchcs, buzzer, scven scgment
displays

Timings functions. Random Frrnctions, Writing new functions, Hardwarc Interrupts

L8
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Arrays and Mernory, Hardware Libraries Using Serial and I2C bus
Case studies of a lbw projects using Arduino boards and Shields

References:

l. Joseph Yiu, "The definitive guide to ARM cortex-M3,', Elsevier,2nd Edition
? P::." Evans, ..Beginning 

Arduino programming;., Sprirg"., ZOf f3. Michael J. pont, ,,Embedded 
C.., pearslon EO""-tfi,r,'i"iEaition, 20084. Raj Kamal. "Embeddcd Svstems -Architecture; programming and Design... TMH5. Frank Vahid and Tony Givargis, ..e ,U.ao.J jyrt.rflJ.si'gn,.. wifey

Course Outcomes:
At the end ofthis course, students shall be able to
ETP124(B).1 Deploy low end applications using low and high level languages on

microcontroller platform.
ETPl24(B) 2 Imprement simple sketches on the Arduino boards involving severalpcriphcrals.

ETPl24(B).3 Identi!. design and inrplement applications on the Arduino boards
producing custom shields.

Credits:03

Total Marks: 100

EtP 124 (C) SOFT COMPUTTNG

Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE

ESE duration: 2.30hrs

Course Objectives:

To make the student able

I. To understand the fundamentals of soft computing.
II. To understand the concepts of F,,tzry togic and Artificial Neural Networks

and optimization techniques using Genetic algorithm.III. To solve single and multi_objective optimizatioi problems.
IV. To solve real time applications based on soft computing techniques.

Introduction to Soft Computing: Concept of computing systems, ,,Soft,, computing versus
"Hard" computing, characteristics of Soft computing, S-ome apptications of Soft computing
techniques

Fuzzy logic: Introduction to Fuzzy logic, Fuzzy sets and membership functioru, operationson Fuzzy sets, Fuzzy rerations, rures. propositions. irnprications and inferences,
Defuzzification rechniques, Fuzzy logic controller. design, Sorne appiar,ar, ,i Orr, i"r".'
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Genetic Algorithms: concept of "Genetics" and "Evolution,' and its application to
probabilistic search techniques, Basic GA framework and different GA architectures, GA
operators: Encoding, Crossover, Selection, Mutation, etc, Solving single-objective
optinlization problems using GAs.

Multi-objecti'e optirnization problern Sorving: Concept of multi-objective optimization
problenrs (MOOPs) and issues of solving thenl, Murti-objective Evolutionary Algorithrn
(MoEA),Non-Pareto approaches to sorve Moops, pareto-baseir approachls tJ sorve
MOOPs, Some applications with MOEAs
Artificial Neural Networks: Biologicar neurons antr its working, Simulation <rf biorogicar
neurons to problem solving, Different ANNs architectures, Training techniques for ANNs,
Applications of ANNs to solve some real life problems.

References:

I . Sr.rft Computing and Its Applications: R.A. Aliev, R.R. Aliev2. Neuro-Fuzzy and Sofl Conrputing: A computational Approach to Learning &
- Machine Intelligence; Roger Jang, Tsai Sun, Eiji Mizuiani, pHI.
3. Neural Netrvork: A Cornprchensivc Foundation; Simon Haykin, pHI.
4. Elenrents olartificial NeuralNetworks: Kishan Mehtr.otra, S. Ranka. penram

Intcr.national I,ublishing ( Ind ia).
5. Fnzzy Logic with Engineering Applications; Tinr<.rthy Ross, McGraw_Hill.

Course Outcomes:
After completing this course, Students shall be able to leam:
ETPI24(C).1 Fuzzy logic and its applications

ETP 124(C).2 Artificial neural network and its applications

ETPl24(C).3 Solve single and multi_objective optimization problems

ETPl24(C).4 Applications ofsoft computing to solve any real life problem.

V
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ETP 124(D) OPTICAL NETWORKS

Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE

ESE duration: 2.30hrs

Course Objectives:

Credits: 03

Total Marks: 100

I.
II.
III
IV

To make the student able
To understand various issues in designing an optical network
To study WDM nerwork desiun.
To srudy optica I nerwork

SONET/SDH
switching.

Optical transport network, Ip, Routing and forwarding, Multiprotocol label

WDM network elements: Optical line terminals and amplifiers, Optical add/dropmultiplexers, oADM architectures, Reconfigurable oADM, optical cross connects.

Control and management: Network management functions, Optical layer services andinterfacing, Performance and fault [anagement, configuration management, optical safety.

Network Survivability: protecrion in SoNET/SDH & crient rayer, optical layer protection
schemes.

WDM network design: LTD and RWA
networks, statistical dimcnsioning modcls.

problenrs, dimensioning wavelength routing

Division multiplexing, synckonization, header processing, buffering, burst switching, testbeds, Inrroduction to pON, GPON. AON.

References

Rajiv Ramaswami, Sivarajan, Sasaki, ,,Optical Networks: A practical perspective,,,
MII Elsevier, 3 rd edition, 2010.

2. Siva Ram Murthy and Mohan Gurusamy, .,WDM 
Optical Networks: Concepts

Design, and Algorithms,,, pHI, EEE. 2001.

Course Outcomes:
At the end ofthis course, students shall be abie to

Contribute in the areas ofoptical network
Work in WDM network design.
Implement simple optical network
understand further technorogy developments for future enlanced network

ETPl24(D).1

ETPt24(D).2

ETPl24(D).3
ETPl24(D).4

,u--
*,r4
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ETP I25 SYSTEM DESIGN AND COMMUNICATION LAB.. I
Teaching Scheme: 06p Total: 06 Credits: 06

Evaluation Scheme: 50 Internal + 50 External Total Marks: 100

The instructor may choose experiments as per his/her requirements, so as to cover
entire course contents of ETpl2l, LTpl22, ETpl23 and/or ETpl24. Minimum 10
expcriments should be performed.

Wv



Course Objective:
The students shall

Be acquainted with various types of antennas and different methods of theiranalysis.
Develop the concepts ofantenna arrays and their applications.
Be able to appreciate the role of apertu." un,.*r.';ri lo__u"ni""tio, .y.t"-.Be able to understand radiation pattern, how to design antenna ana antenna arrays

Typcs ofAntcnnas: Wirc antennas, Aperture antcnnas, Micro strip antennas, Array antennas
Reflector antennas' Lens antennas, Radiation Mechanisnr, current distribution on trrin wire
antenna.

Fundamental Parameters of Antennas: Radiation pattem, Radiation power Density, RadiationIntcnsity, Directivity, Gain, Antenna efficiency, Beam efficiency, Bandwidth, polarization,
Input Impedance. radiation efficiency, Antenna Vector effective iength, a;';;;;;
equation, Antenna Temperature.

Linear wire Antennas: Infinitesimar dipole, Small dipole, Region separation, Finite lengthdipole' halfwave dipole, Ground effects. Loop Antennas: sma, circular loop, circular Loopofconstant current, Circular loop with non uniform cunent.

Linear Arrays: Two element array, N Element array: Uniform Amplitude and spacing,Broadside and End hre array, Super directivity, planar anay, Design consideration.

Apcrture Anrennas: Huygen's Field Equivalence principle, radiation cquations, RectangurarAperture, Circular Aperture.
Horn Artennas: E-plane, H_plane Sectoral horns, py.amidal and Conical horns.

Micro strip Antennas: Basic Characteristics, Feeding mechanisms, Method of analysis,Rectangular Patch, Circular patch

Reflector Antennas: prane reflectol paraboric reflector, cass grain reflectors, Introduction toMIMO,

I

II.
III
IV

Referen ces:

Constantine A. Balanis, ,.Antenna 
Theory Analysis and Design,,, John Wiley &Sons, 4th edition. 2016.

,\L-
*-r'.
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ETP 221 ANTENNAS AND RADIATING SYSTEMS

Teaching Scheme: 03L+00T Total: 03 Credits: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE .I.otal Marks: 100

ESE duration:2.30Hrs.



ETP22I.2

ETP22I.3

ETP22I.4

2. John D Kraus, Ronald J Marhefka, Arhmad S Khan, ,,Antennas 
for All Applications,,,Tata McGraw-Hilt, 2002.

3. R. C.Johnson and H.Jasik,.-Antenna Engineering hand book,,, Mc-Grew Hill,19g4.R. I.J.Bhal and p.Bhartia, ..Micro-strip inr"nnuri Artl"f, house. 1980_

Course Outcomes:
At the cnd of this coursc, studenrs shall bc ablc to

ETP2Zt.t Compute the far field distance, radiation pattern and gain ofan antenna for
grven current distribution.

Estimate the input impedance, efliciency and ease ofrnatch for antennas.

Compute the array factor for an array ofidentical antennas.

Design antennas and antenna arrays for various desired radiation pattem

Characteristics

ETP222 ANALOG AND DIGITAL CMOS VLSI DESIGN
Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE

ESE duration: 2.30hrs

Course Objective:

Credits: 03

Total Marks: 100

I I" understand the operarion ofMOS devices.

jil +: :ffi'#tHT.-'-ffi:L'#ill"xnd large signaI conditions

r v. 
;"TffXJ:;:.rth 

knowledge about switched capacitors and Op-AMp using

Review: Basic MOS structure
Functionality, Robustness, ao,uno "t 

static behavior. Quality metrics ola digital design: Cost,
rnverter:Static.;"r;;J,',',.#.?;?rd:,..*1j.il:TllTlHm::*;;
evaluation, Dyumic behavior, power consJmptior. 

- -"-

:ll*::.','"tl'il tff:*1",:i^pracemcnr. Rouring, crS., power anarysis and rR drop

ffiIf fi ll-,:J#:,h:li'*XI:'.HI:IJ::J#:j.JJ,:*Lr*il
cnaos trrn-."n-,;rsiJ"";;,;;*f*tr 

dissipation in dyramic logic. Cascadhg dynamic gaies.
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Sequential logic: Static latches and registers, Bi-stability principle, MUX based latches, Static
SR flip-flops, Master-slave edge-triggered register, D1'namic latches and registers, Concept
of pipelining, Pulse registers, Non-bistable sequential circuit. Advanced technologies: Giga-
scale dilemma, Short channel effects, High-k, Meral Gate Technology, FinFET, TFET etc.
Analog CMOS Design:

Single Stage Amplifier: CS stage with resistance load, Divide connected load, Current source
load, Triode load, CS stage with source degeneration, Source follower, Common gate stage,

Cascade stage, Choice of device models. Differential Arnplifiers: Basic difference pair,

Common modc rcsponsc,

Differential pair wrth MOS loads, Gilbert cell.

Passive and active current mirrors: Basic current mirrors, Cascade mirrors, Active current
mirrors. Frequency response of CS stage: Source follower, Common gate stage, Cascade

stage

and difference pair, Noise

Operational amplifiers: One stage OPAMP, Two stage OPAMP, Gain boosting, Common
mode feedback, Slew rate, PSRR, Compensation of 2 stage OPAMP, Other compensation
techniques.

References:

l. J P Rabaey, A P Chandrakasan, B Nikolic, .,Digital Integrated circuits: A design
perspective", Prentice Hall electronics and VLSI series,2nd Edition.

2. Baker, Li, Boyce, "CMOS Circuit Design, Layout, and Simulation,., Wiley,2nd
Edition.

3. Behzad Razavi , "Design of Analog CMOS Integrated Circuits,', TMH, 2007.4. Phillip E. Allen and Douglas R. Holberg,.,CMOS Analog Circuit Design,,, Oxford,
3rd Edition. R J Baker, ,,CMOS circuit Design, Layout and Simulation,,, IEEE Inc.,
2008.

5. Kang, S. and Leblebici, y., "CMOS Digital Integrated Circuits, Analysis and
Design", TMH, 3rdEdition. pucknell, D.A. and Eshraghian, K., ..Basic VLSI
Design", PHI, 3rd Edition.

Course 0utcomes:
At the end ofthis course, students will be able to
ETP222'' Analyze' design, optimize and simurate analog and digital circuits using

CMOS constrained by the design metrics.
ETP222.2 Connect (he individual gates to fornr the building blocks ofa systern.

ETP22Z.lll Usc EDA tools likc Cadcnce, Mentor Graphics and other open
source software

tools like Ngspice.
ETP222.3 Analyze switched capacitors and Op_AMp using MOS devices.
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ETP223 TMAGE AND VIDEO PROCESSING

Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE
ESC Duration: 2.30hrs

Credits:03

Total Marks: 100

Course Objectives:
Students will be able to understand,

I Basic concepts of image processing, fundamentals and mathematical models in
-_ digital image and video processingl

1l: Dillerenr types of image rransflorms for irnage processingIII Image enhancement and develop time and t'"ql.""v a"."rn techniques for it.IV. Image segmentation, restoration, una ,o.pt oto!i"aisignal processing withapplications.

Introduction to Digital Image processing & Applications: erements of visuar perception,Mach band. effecl sampling. quantizarion. U.ril '*lrirrrfr lp berween pixels, color imasetundamentals-RGB-HSl models, image rransforms _ two dimensionai;.ffi;;i;#;#:;
transfonns, scparabre unitary transforins, basis images, nrr wur, *i,'iitsi'""i'Jvai"-'

lTff:ff;lffi,,lliil' and lossless compression, image compression standards,

Image Enrrancement: filters in spatiar and frequency domains, histogram-based processing.
l:::iyrn,:.filrerurg, image.resrorarion, a.gruauiion-rla.tr. pSn, circutant and btock_crcurant lnatrices' deconvorutio.n. restoration 

-using 
inr..re- filt.ring, wiener firterins andmaximum entropy based merhods, i_.g; ;;;;;;;i"r, ,,_", classification, biltevelthresholding, rnurtirever trr.",rroraing,_ai'ffi;".#ifi;:'rr"ctrar 

& spatiar crassification,edge detection, Hough transform, regron growing.

Boundary Reprcsentation: chairr eotles. pulygonal approximation. boundary scpments.boundary trescriprors' reeionar descriprort iir',i-ii'aiiJJiitors, ob.vecr recognirion,-Darrern
il1,,?lXi";',",',H,:"'.ff:ll"',''sea. on **;; ffi;.[ methods, matching, optimum
nrorphotogicat i.rg. rro..r.ll1 :::i:dt' 3l:h'.'8 shape numbers,:;ffi' ;ilo!:j
t..uniro.,i-t,,,;;;,";#.j,"ri',iij!?;.i::;:T#:,:*,J:? 

Jr,:'#f",""U]*,,r,'*;i ;;ifr;i
Vidco Processing: dispray enhancement, video mixing, video scaring, scan rare conversion.represenration of digital video. Spario-rerr"*i 

-;;";;;;, 
video compression_morioncsrrmatron. inrra and intcr.fiame pr"ji"tion,-pffi*;; ffi,f

References: 
pvrec[rrual coorng, standards _ MpEG, H.264.

1. Fundamentais of Dieitz2. Digirat trrg" ero..'*.,II^lL19e 31:c;isin-s' A K Jain' Pearson Educarion, I989

- Ed_dins: ,#;;il"r";",;t:usrng,\4ArLAB, R. c. Gonzarez, n. E. w""ar r"ai L.3. Digital Lrage processing; G. A. Baxes: John Wiley, i 994
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4. Digital Imagc processing and.Computer Vision; R.J. Schalkoff: John Wiley, I 9g9.
I lmage 

processing; Sid Ahmed: Mcbraw _ Uilf , 
'f 

S9a6. Digital Video and Audio Compression; S.l. SotJ:-McGraw - Hill, 1996.7. Video processing and,C,ommunications,, by y;;'w;"g, Joern Ostermann, and ya _

- ein Zhang, prentice HaI, 2002, rSBN o -il _ Ofi{it _ t8 Digital Video Processing ,-yJ:\ap p."ntL. Huii isss, rsgN 0 - 13 - r9007s _ 79. The Art of Digital Video, J. Watkinson, :J"Oi,i"r, Focal press, 2000. I l. ,,Video
Demystified,,, K. Jack, 3rd edition, Llh Technofogy f oUf irfring, ZOO f .10. Motion Analysis and Image Scquen.. nro...ring]'"aited by M.l. Sezan and R.L.Lagendrjk. Kluwer Academic publishers, 199r. 

- -..

11. Image and Video Compression Standards: Algorithms and Architectures, V.Bhaskaran and K. Konstantinider, fU*". e";a"ri. publishers, 2nd edition, 1997.

Course Outcomes:

At the end ofthe course student will be able to:

ETP223.l Understand theory and models in lntage and Video processing.

ETP223.2 
[::rJL:* 

anatyze 2D signals in frequency dornain through image

ETP223 3 Appry quantitative 
.models of image and video processing for variousengineering applioations

ETP223.4 Develop innovative design for practical applications in various fields.

ETP224(A) SATELLTTE COMMUNTCATToN

Teaching Scheme: 03L+00T Total: 03 Credits: 03
Evaluation Scheme: 30 MSE + 10 TA + 60 ESE
ESE duration: 2.30hrs 

, vu !r)r, Total Marks: I00

Course 0bjectives:

To make the student understand

]: Ih. architecture ofsatellire systems.II. Various aspects tike orbitat eiuations, different sub rtote consiaereu whl" a".igning ii,J',,;ffi ffi ,:1,i,:T,;*f,,J,lj,#ll*,
III. How to design link budget and solve numerical oforbital motions.
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Architecture of Satellite communication system: principres and architecture of sate,iteCommunication, Brief history of.Satellite systems, advantages, disadvantages, applications,and tequency bands used for satellite communication and thiir advantages/drawbacks.

orbitar Anarysis: orbitar equations, Keprer's laws of pranetary motion, Apogee and perigee
for an elliptical orbit, evaluation ofvelocity, orbital period, angular velocity etc of a satellite,concepts ofSolar day and Sidereal day.

Satellitc sub-systcms: Architcctu.c and Roles of various sub-systems of a satelrite systemsuch as Telemetry, tracking, command and monitori,g (TTC & M), Auitude and orbit 
"ontroisystem (AOCS), Communication sub_system, po*", *b_.yr,"_., antenna sub-system.

Typical Phenomena in Satellite Communication: Solar Eclipse on sate,ite, its effects,remedies for Eclipse, Sun Transit outage phenomena, its effects una ,"_"ai"r, noppt",frequency shift phcnomena and cxpression for Doppler shift.

Satellite link budget: Flux density and received signal power equations, calculation ofSystem noise temperature for satellite receiver, noir" !o*., calcuration, Drafting of satellitelink budget and c/N ratio calculations in clear air and rainy conditions, case study ofPersonal Communication system (satellite telephony) using LEO.

Modulation and Murtipre Access Schemes: Moduration and Murtipre Access schemes used insatcllitc comrnunication. Typrcar case studies or vSAT, DBS TV sateritcs and fcw reccntcommunication satellites launched by NASA/ ISRO. GpS system.

References:

I Timothy pratt and Others, .,satellite 
Communications,,, Wiley India, 2nd edition,2010.

, 
;;[..*"r.r, 

,,Fundamentals 
of Satellite Communication,,, pearson Education India,

3 Tri T. Ha, ,,Digital 
Satellite Communications,,, Tata McGraw Hill, 2009.4 Dennis Roddy, ,,satellite 

Communication,,, McGraw Hill, 4th Edition, 200g.

Course Outcomes:

At the end of this course, students will be able to

ETP224(A).1 Visualizethe
high ranuc..I*ll::l:l: 

of satellite svslems as a means of high speed.
Erp224( A) 2 ;ft ;iil:I[:ij',"X','.To'11'i},,,,. .u.,",

::f;.J::;:" ",ut",iti'-riir."uua;: ;fi:Ii,,,i:ln,,till :::::::-,
Solve numerical problems relared to orbital motion.Design of rink budget for the given parameters and conditions.

ETP224(A).3
ETP224(A).4
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ETP224(B) PROGRAMMING LANGUAGE FOR EMBEDDED SYSTEMS

Course Objective:
To make thc student able

Credits:03

Total Marks: 100

I.

II.
III
IV

To understand fundamental of embedded C programming
To learn how to develop and analyze algorithms in C++
To comprehend Objecr oriented progranming
To study various scripting languages

Embedded 'c' programming - Bitwise operations, Dynamic memory allocation, oS services- Linked stack and queue, Sparse matrices, Binary tree _ Interrupt handling in C, Codeoptimization issues - writing LCD drives, LED drivcrs, Drivers for serial portcommunicarior - Embedded Software Deveropment cycle and Methods (waterfar, agir.i 
'

objecl .riented programming - Introduction to procedural, modular, objectoriented andgeneric programming techniques, Limitations of pro""durul programming, objects, classes,

flll,,llilliT;rfi,:lils' 
data encapsuration, data ubst'action uno i,,ro,,,utioo r,ia-i-ni

cPP Programming: 'cin'. 'cout" formatting and I/o manipurators, new and delete operators.Defining a crass' data members and methods, 'tr,rr' pointef 
"onstructors, 

destructors, friendfunction, dynamic memory allocation

Overloading and Inheritance:

;::;*ir;lJ#rill::.i[1"i'il-il1il:.'[il:::JiT:;::ff '-"ffi ::l
class, porvmorphism, virtuar *j:l:;.n'otto 

inheritance' multiplc inherita,.", 
";;-;;r;

Function template and class te

"TffiFffi 
#";fl:'T:':l';.ff #T#"#""1#'il:":lio j"ff 

:T'

l."ii,:3,#[5;:ff []*,yi[::*::r';:*ll;.*!o,:y"scrip,,JavaScrip,
Variabtes, rnter process communication rn #., ;";;;;;;ffi 

"H:H#ecrs, 
ried

Templates:

arguments,

Multiplc Ex
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Teaching Scheme: 03L+00T Total: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE

ESE duration: 2.30hrs
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lleli'rrnces
l. Michael J. Pont, "Embedded C", pearson Education,2nd Edition, 200g .

2. Randal L. Schwartz, "Leaming perl',, O'Reilly publications, 6th Edition 201I
3. A. Michael Berman, "Data structures via C++,', Oxford University press, 2002
4. Robert Sedgewick, "Algorithms in C+...", Addison Wesley publishing

Company,l 995

5. Abraham Silberschatz, peter B, Greg Gagne, ..Operating 
System Concepts,,,

John,Willey &Sons, 2005

Course Outcomes:
At the end ofthis course, students shall be able to
ETP224(B).1 Write an embedded C application of moderate complexity.
ETP224(B).2 Develop and, analyze algorithms in C++.
ETP224(B).3 Differentiate interpreredlanguagesfromcompiled languages
ETP224(B).4 Able ro apply scripting language for different applications.

ETP 224(C) PATTERN RECOGNITION AND MACHINE LEARNING

Teaching Scheme: 03L+00T Total: 03 Credits: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE Total Marks: 100

ESE duration: 2.30hrs

Course Objectives:

To make the student able

r To Understand the concept ofa pattem and the basic approach to the
development of pattern recognition and machine intelligence algorithms.IL To Understand the basic methods of Neurar Nerwork along with new training
Methods.

IIL To understand deep learning and apply unsupervised classification methods
to detect and characterize patterns in real-wodd data.

Iv. To Develop protot)pe pattem recognition algorithms that can be used to study
algorithm behavior and performance against real-worrd multivariate data.

Introduction to pattem Recogrition: problems, applications, design cycle, learning andadaptation, exampres, probability Distributions, parametric Leaming - Maximumlikelihood and Bayesian Decision Theory- Bayes rule, discriminant frrnctions, rossfunctions and Bayesian error analysis

Linear models: Lincar Modcls for Regression, linear regression, logistic regressionLinear Models for Classification
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Neural Netrvork: Perceptron, multiJayer perceptron, backpropagation algorithm, error
surfaces, practical techniques for improving back propagation, additional networks and

training methods, Adaboost, Deep Leaming

Linear discriminant functions-Decision surfaces, two-category, multi-category,
minimum- squared error procedures, the Ho-Kashyap procedures, linear programming

algorithms, Support vector machine

Algorithm indcpendent machine lcamingJack of inherent superiority of any classifier,

bias and variance, re-sampling for classifier design, combining olassifiers
Unsupervised leaming and clustering-k-means clusterin5, fszry k-means clustering,

hierarchical clustering

References:

1. RichardO.Duda,DavidG.Stork,"PattemClassifi cation",2ndEditionJohr
Wiley & Sons,2001.

2. Trevor Hasti, Robert Tibshirani, Jerome H. Friedman, "The Elcments of
Statistical Leaming", 2nd Edition, Springer, 2009.

3. C. Bishop, "Pattem Recognition and Machine Leaming", Springer, 2006.

Course Outcomes
At thc end of this course. studcnts shall be able
ETP224(C).1 To study the parametric and linear models for classification.
ETP224(C).2 To design neural network and SVM for classification.
ETP224(C).3 To develop machine independent and unsupervised leaming

techniques.
ETP224(C).4 To study algorithrn independent machine learning.

ETp 224(D) WIRELESS SENSOR NETWORKS

'Ieaching Scheme: 03L+00T Total: 03 Credits: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE Total Marks: 100

ESE duration: 2.30hrs

Course Objectives: To make the student understand

I.
II.
III
IV

Various parameters for designing wireless sensor network.
How to select optimum sensors depending on application.
Different standards and protocols ofwireLss sensor network.
What are different energy and security chailenges involved in wireless

31
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sensors

Introduction and overview ofsensor network architecture and its applications, sensor network
comparison with Ad Hoc Networks, Sensor nodc architecture with hardware and software

details.

Hardware: Examples like mica2, micaZ, telosB, cricket, Imote2, tmote, btnode, and Sun

SPOT, Software (Operating Systems); tinl0s, MANTIS, Contiki, and RetOS.

Programming tools: C, nesC. Performance conrparison of wireless sensor networks

simulation and cxpcrimental platforms like open sourcc (ns-2) and commcrcial (QualNct,

Opnet)

Overview of sensor network protocols (details of atleast 2 important protocol per layer):

Physical, MAC and routing/ Network layer protocols, node discovery protocols, multi-hop

and cluster based protocols, Fundamentals of 802.15.4, Bluetooth, BLE (Bluetooth low
energy), UWB.

Data Management: Data dissemination and processing; differences compared with other

database nranagement systems, data storage; query processing.

Specialized features: Energy preservation and effrciency; security challenges; fault tolerance,

Issues related to Localization, connectivity and topology, Sensor deployment mechanisms;

coverage issues; sensor Web; sensor Grid, Open issues for future research, and Enabling
tcchncllogics in wilclcss scnsor nctwork.

Referrn ces:

l. H. Karl and A. Willig, "Protocols and Architectures for Wireless Sensor Networks".
John Wiley & Sons, India, 2012.

2. C. S. Raghavendra, K. M. Sivalingam, and T. Znati, Editors, ,,Wireless 
Sensor

Networks", Springer Verlag, lst Indian reprint,20l0.
3. F. Zhao and L. Guibas, "Wireless Sensor Networks: An Information processing

Approach", Morgan Kaufmann, lst Indian reprint,20l3.
4. Yingshu Li, MyT. Thai, Weili Wu, ,,Wireless 

sensor Network and Applications,,,
Springer series on signals and communication technology, 200g.

Course Outcomes:

At the end ofthis course, students shall be able to

ETP224(D).1

ETP224(D).2

Design wireless sensor network system for different applications under
consideration.
Understand the hardware details of different types of sensors and select
right type ofsensor for various applications.
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ETP224(D).3

ETP224(D).4

Use operating systems and programming languages lbr wteless sensor
nodes, performance ofwireless sensor networks systems and platfonrs.
Handle special issues related to sensors like energy conservation and
security challenges.

ETP 225 SYSTEM DESIGN AND COMMUNICATION LAB- II

Teaching Scheme: 06P Total: 06 Credits: 06

Evaluation Scheme: 50 Internal + 50 External Total Marks: 100

The instructor may choose expcriments as per his requirements, so as to cover entire
contents of the courses ETP22L, ETP222, ETP223 and/or ETP224. Minimum l0
experiments should be perlbrmed

s_v
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ETP 32r(A) WTRELESS COMMUNTCATTON

Teaching Scheme: 03L+00T Total: 03 Credits: 03

Evaluation Scheme: 30 MSE + 10 TA + 60 ESE Total Marks: 100

ESE duration: 2.30hrs

Course Objectives:
To make the student understand

I. Various parameters for designing wireless cornmunication system.

II. How to make usc offrequency rcuse and its analysis.

III. Different multiple access techniques and design procedure.

IV. About path loss, interference occurs and different contemporary wireless
system and protocols.

Cellular Communication Fundamentals: Cellular system design, Frequency reuse, cell
splitting, handover concepts, Co channel and adjacent channel intertbrence, interference
reduction techniques and methods to improve cell coverage, Frequency management and

channelassignment.GSM architecture and interfaces, GSM architecture details, GSM
subsystcms, GSM Logical Channels, Data Encryption in GSM, Mobility Management, Call
Flows in GSM.2.5 G Standards: High speed Circuit Switched Data (HSCSD), General Packet

Radio Service (GPRS),2.75 G Standards: EDGE.

Spectral efficiency analysis based on calculations for Multiple access technologies: TDMA,
FDMA and CDMA, Comparison of thesc technologics based on thcir signal separation

techniques, advantages, disadvantages and application areas. Wireless network planning

(Link budget and power spectrum calculations).

Mobile Radio Propagation: Large Scale Path Loss, Free Space Propagation Model,
Reflection, Ground Reflection (Two-Ray) Model, Dilfraction, Scattering, Practical Link
Budgct Design using Path Loss Models, Outdoor Propagation Models, Indoor Propagation

Models, Signal Penetration into Buildings. Small Scale Fading and Multipath Propagation,

Impulse Rcsponsc Mode l, Multipath Measurements, Parameters of Multipath channels, Tlpes
of Small Scale Fading: Time Delay Spread; Flat, Frequency selective, Doppler Spread; Fast

and Slow fading. Equalization, Diversity: Equalizers in a communications receiver,

Algorithms for adaptivc equalization, divcrsity techniques, space, polarization, frequency

diversity, Interleaving.

Codc Division Multiplc Access: Introduction to CDMA technology, IS 95 system

Architecture, Air Interface, Physical and logical channels ofIS 95, Forward Link and ReT,erse

link operation. Physicaland Logical channels of IS 95 CDMA. IS 95 CDMA CallProcessing.
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soft Handofl, Evolurion of IS 95 (CDMA One) to CDMA 2000, CDMA 2000 layering

structure and channels.

Higher Generation cellular Standards:3G Standards: evolved EDGE, enhancements in 4G

standard, Architecture and representative protocols, call flow for LTE, VoLTE, UMTS,

Introduction to 5G.

References:

1. H. V.K.Garg, J.E.Wilkes, "Principle and Application of GSM", Pearson Education,

5tr'edition, 2008.

2. V.K.Garg, "IS-95 CDMA & CDMA 2000", Pearson Education, 4o edition, 2009'

3. T.S.Rappaport, "Wireless Communications Principles and Practice", 2"edition,

PHr,2002.

4. William C.Y.Lee, "Mobile Cellular Telecommunications Analog and Digital

Systems", 2ndedition, TMH, 1995.

5. Asha Mekotra, "A GSM system EngineerinS" Artech House Publishers Bosten,

London, 1997.

Course Outcomes:
At thc end of this coursc, students shall be able to

EPT32l (A). I Design appropriate wireless communicatiorl systems.

ETP32l (A).2 Apply fiequency-reuse concept in mobile communications, and to analyze

its effects on interference, system capacity, handofftechniques'

ETP 321(A).3 Analyze and design GDMA system functioning with knowledge of forward

and reverse channel details, advantages and disadvantages ofusing the

technology

ETP 321(A). 4 Understanding upcoming technologies.

ETP 32I(D) NETWORK SECURITY AND CRYPTOGRAPHY

Teaching Scheme: 03L+00T Total: 03 Credits: 03

Evaluation Scheme: 30 MSE + l0 TA + 60 ESE Total Mrrks: 100

ESE duration: 2.30hrs

Course Objectives:
To makc thc student able

To understand the fundamentals ofCryptography and acquire knowledge on

standard algorithms.

To understand the various key distribution and management schemes'

To understand how to deploy encryption techniques to secure data in transit
II
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tV
across data netvr'orks

To design security applications in the field oflnformation technology

Number Theory- Introduction, Fermat's and Euler's Theorem, The Chinese Remainder

Theorem, Euclidean Algorithrn, Extended Euclidean Algorithm, and Modular Arithmetic.

Private-Key (Symmetric) Cryptography- Block Ciphers, Stream Ciphers, RC4 Stream cipher,

Data Encryption Standard (DES), Advanced Encryption Standard (AES), Triple DES, RCs,

IDEA, Linear and Differential Cryptanalysis.

Public-Kcy (Asymmetric) cryptography- RSA, Key Distribution and Management Dif{ic-

Hellman Key Exchange, Elliptic Curve Cryptography, Message Authentication Code, hash

ftlnctions, message digest algorithms:MD4 MD5, Secure Hash algorithm, RIPEMD-I60'

HMAC-

Authentication- IP and Web Security Digital Signatures, Digital Signature Standards,

Authentication Protocols, Kerberos, IP security Architecture, Encapsulating Security

Payload, Key Management, Web Security Considerations, Secure Socket Layer and

Transport Laycr Security, Secure Electronic Transaction.

Systenr Security- Intruders, Intrusion Detection, Password Management, Worms, viruses,

Trojans, Virus Counter measures, Firewalls, Firewall Design Principles, Trusted Systems.

References:

I . William Stallings, "Crlptography and Network Security, Principles and Practices",

Pearson Education, 3rd Edition.

2. Charlie Kaufman, Radia Perlman and Mike Speciner, "Network Security. Private

Communication in a Public World", Prentice Hall, 2nd Edition'

3. Christopher M. King, Ertem Osmanoglu, Curtis Dalton, "Security Architecture,

Design Deployment and Operations", RSA Pres,

4. Stcphen Nofthcutt, Lcny Zeltscr, Scott Winters, Karen Kent, and Ronald W'

Ritchey,"lnside Network Perimeter Security", Pearson Educatlon, 2ndEdition

5. Richard Bejtlich, "The Practice of Network Security Monitoring:Understanding

Incident Detection and Response", William Pollock Publisher, 2013 '

Course Outcomes:
At the end ofthe course students shall be able to:

ETP32I (D). I Analyze the wlnerabilities in any computing system and hence be able to

design a securitY solution.
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Security- Need, security services, Attacks, OSI Security Architecture, one time passwords,

Model fol Network seculity, Classical Encryption Techniques like substitution ciphels,

Transposition ciphers, Cryptanalysis of Classtcal Encryption Techniques.



ETP32l (D).4

Teaching Schcme: 20P

Evaluation Scheme: 100 Internal

Identi8/ the security issues in the network and resolve it.
Evaluate security mechanisms using rigorous approaches, including
theoretical

Compare and Contrast different IEEE standards and electronic mail
Security

ETP 322 DTSSERTATTON (PHASE- I)

Total:20 Credits: 100

Total Nlarks: 100

Course Outcomes:

At the end of this course, students shall be able to
ETP322.| Ability to synthesize knowledge and skills previously gained and applied

to an in-depth study and execution ofnew technical problem.

ETP322.2 Capable to select from different methodologies, methods and forms of
analysis to producc a suitable research design, and justi$, thcir design.

ETP322.3 Ability to present the lindings oftheir technical solution in a written report

ETP322.4 Presenting the work in lntemational/ National conference or reputed
journals.

Syllabus Dissertation (Phase I):
The dissertation i project topic should be selected / chosen to ensure the satisfaction of the

urgent need to establish a direct link between education, national development and

productivity and thus reduce the gap between the world ofwork and the world ofstudy. The

dissenation should have the following
l. Relevance to social needs ofsociety
2. Relevance to value addition to existing facilities in the institute

3. Relevance to industry need

4. Problems of national importance

5. Research and development in various domain

Student shall complete dissertation work in lll, & lV setnesters individually. In III semester,

student shall complctc Litcraturc sulcy and dccide the dissertation topic. He/She shall

complete conceptual study and design part of dissertation topic and submit the progress

report in propcr format. Student has to dcliver a seminar on the selected topic (covering 25%

or more work). It is to be evaluated internally by three member's panel of examiners headed

by HoD wherein guide should be one ofthe members ofthe panel. Last date of submission of
repofi shall be two wceks bcfore the end of semester.
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Credits:100

Total Marks: 200

Course Outcomes:

At the end of this course. students shall be able to

ETP42 l. I Ability to synthesize k-nowledge and skills previously gained and applied

to an in-depth study and execution of new technical problem.

ETP }|.2 Capable to select from different methodologies, methods and forms of
analysis to produce a suitable research design, and justii' their design.

ETP42l.3 Ability to present the findings oftheir technical solution in a written report.

ETP42|.4 Presenting the work in IntemationaV National conference or reputed

.journals.

Syllabus Dissertation (Phase II ):

l. Student shall complete dissertation work in IV semester, and submit a progress

report in proPer format.
2. Dissenation (Phase-II): Internal assessment ofdissertation (complete work) is to

bc canied out by threc mcmbers panel of examincrs hcadcd by HOD wherein

guide should be one of the members of the panel, for 100 marks The external

asscssment of disscrtation work is to bc carricd out by panel of examiners

consisting of internal (guide) and external examiner for 200 marks'

Candidate shall present the entire work on Dissertation, fotlowed by viva-voce. Last date of

submission of dissertation will be the end ofthe semester. Please see Appendix-c ofRules &

Regulation lor Further information.

r Note: (ETP30I) Dissertation Phase I & seminar as prerequisite for (ETP40I) Dissertation

In case of unsatisfactory performance, committee may recommend for extension or repeating

the work

38

ETP 421 DISSERTATION (PHASE. II)

Teaching Scheme:32P Total:32

Evaluation Scheme: 100 Internal+100 External
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