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Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology (Electronics & Communication)

SEMESTER VII

Legends: L- Lcctut'e:'I- ILrtorial/TcachelGLi iclecl SluclentActivrtl':P-I]ractical: C-Cledit:
'kTeacher Assessment shall be basecl fbllouinr corrponents; Quiz/Assignnrenti Pro.jecti Particiirrtion in
(ilass. given thal nc'r con.tponent shall exceecl rrrorc than i0 rrrarl,s.

Lloursc 0[r.iectivcs:
l. '['lte ob-jectrr,c ol' this c(]Llrsc is to iralc riu ir-rtlorlr-rction oi' oltticiri uncl satr.llii..

cot.tttttrtttication uith i.tn iucrcnsecl entphasis ori tite various Lrptical sources. cictcclors.
ampIi liels. test ecluipntents & con'rpor-rcr-rts.

2. Sttrclenls u,ill also get to ltnou, about the cletailetl u,orking of'satellitc transntission & rts
applications.

3. 'l'his course lvill enable the stuclents to unclersland the firnclanrcnllLls ol olttical
cotn u-iurnicati on ancl rlctai I ecl rvorhinu o l' sate I I ites.

{-oursc 0utcomes:
l. Will be able to classifl,optical sorrrcc ancl cietector & their characlr-:ristics.
2. \\1ill be ablc to eutltlr,ze varioi-ts optical arlplitiers ancl unclerst;rncl aclrance opttcal lilrcr'

sr sterus.

i. \\'ill be ablc to unclerstand r,arior-rs optictrl conrpoucnls & test eiluipnrcnts.
4. \\,'i11be able 1o understancl space segmcnt o1'satellite & its iinh design.
,i. \\rill be able to understand earth sesurent ancl the satcllite applications.

Syllabus:

TJNIT I ' gHrs
Overviel' of Optical fiber Communications: Elements ot- an optical flber transnrrssioLr linii
u'ith thc tiu-ictional clescription o1'eacl.i hlock. WDM concepls. I-ight enritting cliocle 1LL:Ds1-
slructures" niaterials. Iiigule ol nrcrils. charactcristics & N{oclLrlation. I-uscr l)iridcs -N,lotles &
thrcsholcl cottclitittns, Dittclc Rate eclualions" rosollanl ll'cQr,rcncies. stnrclr-ircs. clrlrracltrlislics at:.1

1igLrre oI' nrclits. PrincipIcs o1' operatiorr.

tr\l'l'In 7 iirc
Optic:rl Amplificr & Ativanccs in Oplical Iiibcr Svsterns: Sen-riconcluclor opti*rl Anrltlilier'.
Irl)F:\. ILiuran Anrplilier. \\'iclebancl Optical Anrplificrs. ['r:inciples ol' \\/l)ivI. I) \\'D\,1.
'leiecou.u.nt-rtiicalions & broatlband applicration. SONIr I'tSDFI. \1t IX. Analou & I)irital
broaclbarrci. optical sri itc lr ing.
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SEMESTER VII
UI\-IT III 8 Hrs
Optical (-'onrponcnts & l\'Ieasurelnent: Optical couplers.1-unable soLlrces ancl l:iltcls.opticel
\ll-iXiDE\'Jl lX. i\rravcci u'avegrricic gratinq. optical ackl drop nrirltiplcrcr' (O.\l)V). opricrrl
cit'Ltll.ttors. .lttcl'nlaitr)l's. olltical cross connects. n ar"eicnglh cortvcrter. \,1ach-Zcnclcr'
lntcrterontetcr '['est Lrcluiprlents. O1'l)R . Set r-rps lirr N4easurcntcl'11 oL'Attcr-rua1ion. [)ispersion.
NA ancl IIYE pattern.

UNIT IV 9 Hrs
Sp*ce Scgntenf alrd Satellitc l-ink Dcsign: Spacecrirli Techuoiogr'- Struct,-Llc. I:'r'in'nlr, ll()\\cr'.
,\ttitLrcle ancl Orbit cot-ttro1. Therural contml ancl Prol"rulsiou. collmullrication Plrvloaci rnti
sLrpllortitlg sitbsvstctls. Te lerletr.v. 'l'r'acking :rncl con-imancl. Satellitc uplir-rli anri clou nlinii
Attalrsis and Dcsign. linli bLrclget. F./N calcr-rlation- perlirmreurce in'r1-riiinrreuts-srstcu) u()ise. ilrtei'
ttioclulaliott and inteltbrencc" Propagation (lharactcristics l,rncl Frequency cor-rsiclc-ralions- Sr'-s19111

reliabilitv and dcsign lifbtime.

UNIT V 12 Hrs
Earth Segment & Satellite Applications: Introduction, receive-only horne TV systems. master
antenna TV system, Community antenna TV system, transmit-receive earth station.
INTELSAT Series, INSAT, VSAT, Mobile satellite services: GSM, GPS, INMARSAT, LEO.
MEO, Satellite Navigationai Systen-r. Direct Broadcast satellites (DBS)- Direct to home
Broadcast (DTH), Digital audio broadcast (DAB)- Worldspace services, Business TV(BTV),
GRAMSAT, Specialized services - E -maii, Video conferencing, Internet.

Text Books:
1. .Iohn M Senior, "Optical Fiber Communication", Third Edition, , pearsotl
2. Gerd I(eiser, "Optical Fiber Communication", Fifih Edition, , Tata McGrar,v t{i11
3. Timothy Pratt, "Satellite Communication" , Wiley lndia
4. Roddy, "Satellite Communications", TMH

References:
1. Ghatak and Thyagrajan, "Fiber Optics and Lasers", Macmillan India Ltd.
2. Agarwal, "Fiber Optic Communication Systems", Wiley india.
3. Agarwal, "Satellite Communications", Khanna Publishers
4. Monojit Mitra, "Satellite Commr:nication". PHI Learning.
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Legends: L- Lectr-rre, T -Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment slrall be based following con-rponents: Qr-riz/Assignment/ Pro-ject/Parlrcipation rn

Class, given that no courponent shall exceed nrore than 10 nrarl<s.

Course Objectives:
1. To *1*ve1*p an rmel*rslar:rc1ir:g *f ilFl),&,{ amd hfIMt} systen:s.
2^'*-* *nabie the struler:1.s t.o rlifier*rtiate i:retw*en viari*r.rs 1yp* of r*e*iver;,tnr.1 i**ling,

*lura*t*rlsiics.
l. '1"* prr*vide fhc kn*rvl*dg* ol**gnitivc ;iuc{ *o*pera.tir,'e s_vrle r;:s.

Course 0utcomes:
'fh* stnllent",^ntrj ?te ahi* t*;

l. z\ru:.lyze Frt{i\,{O and {-}Fl}h,1 svsi*ry1s ar:d design s,v, strems rvitir ditjrrent *rrii:r;l *lu:rtr,:l:,.
2. l)*sigr: varir:us l\,f{l','fL} ree*ivers.
l" An.tlyze and rlesign *ognitiv*;and e**p*rax.irre e*ln*r*tlier*t.ion sysl.drffis"

S_-vllabus:

UNIT I I {lrs
ltttt'otlttctittn. ltrinciple o1'OFDNI. ir-nplcnrentution ol'tnrr.rsceir,ers. 1r'ccyLrencr -sclcclivc clranncrls.
ii't.tt'tttel cstintttiilt. peali to a\reragc po\\L'l lutio. inle'r elLrricr intcrl'clcncc. adlLptivc urorlirlation
Ittcl capacit-v. rlultiple access. multi carricl cocie dir,'ision ntultiltle ircccss. single culi'ici
nr od 11l a1 i o u u,ith fiecluencr,- clo rnai n eclu:il i zati on.

UNIT II
\4lMO systems: spatial multiplexing, Systern model. Pr:e-coding.
diversity, receiver diversity, Channel state infbrmation, capacity
channels.

UNIT III

7 Hrs
Beam fbrming. transrnitter
in lading ar-rd non-facling

I t{rs
\nr.u'l rit.ttcturzts. nrultiplc ir-ipi-rt nrultiplc oLrtpr.rt svsteurs. NlllvtO'[cchnolo5l1.'l-r'aditiona] N{i\'lO.
irrLtlti uscr N{iLIO. N'1lN'1O Sy,stcrn N4oilel. Zero l-'orcing Ilcccivcr. \1NISF. r'cccivcr'. Sinurrirr'
Vrilue i)ccomposilion ol N'ilN4O ('harlrel. Asvrnptotic NiINIO Ciapacitr. ,\lamtiuti ,rrtrl Splrcc-
time codes.

U]\IT IV 9 F{rs
Itttroflltclit'xt to,5Ci.5fi ReclLrilerrents. -5G'l'echnologr.. \{assire tr,llN1O. IloniogcneouS urtl
llatcl'ogCllutltrs Nctu'rtrl< Sr:ttttat'irts [)lrvsir';r] l.avr-r lr-rd Nefr,r,or'liin,, -1i.,'lmnlo,,i \l,rs.ir',.
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SEMESTER VII

Shri Vaishnav Yidyapeeth Vishwavidyalaya

TiNIT \/ l{ llrs

r,ritlt rttlrltiple ltarallel relavs. roLtting ancl resource allocatitrn in nrLrlti hop netuorks. r'ur-r1ins rincl
rcsoLlrcc ailocatiorr in collaborative netrrorks. applicaliorrs. nelu'ork croclin!1.
('ognitive Raciios. Problen-t cicscription. cognitive transceiver ar chitectlu'c-. plincrplc o i'
ittlcnveat'it-tg. spectt'uut scnsjuu. sl)cctl'Lu-n malragement. s1-lcctrunl sharinu. ovellar'. unclcllar.

Terf [Joolis:
1. Davicl l'se. Pramocl \/isri,altitlh. ''Fr-tndanrentals ril'\\'ir'.:lcss Corlntunicalion'". ['irnrbriiil..

[ ]niycrsiir Prcss.
,1. Aclitl a I(. .lagattitathanr. "Principles o1- N'{oclcrn \\lirclcss ('tinrnrLrrricrtiirn Sr slcnr"

Nlc(iran I Irll.
i. Rarttji Pt'as:tcl ;rncl Ilicharci Van Nee. ''OtrDN4 \\lileless l\4Lrltinreclia L'omnrr,rr-rir.:lition".

,{r'tech I loi-rsc.
-1. Long Zhao. Htri Zhao. Kan Zheng anci Wci Xiang. ''\.4assir,c lv{lN{O in 5Ci Nclu,orlis:

Selcclecl Applications''. S;rringer.

Ilr:t'e rcn ces:
I " Ploal<is. "1)igiral C'onrn.rrrnication". N,Ic(i.au IliI1.
). Nlol isc lt.'" \\,'i rcless (loult'runi cartior-rs". \\,' i lc1. lticli a.

3. (iorcloti I-. Stubcr'. "Principles of- \4obilc flonlrr.rnicatior-r"'. Springel Intcnlitionri I lri.
2001.

'+. Man'in K. Sintort. Mohamecl-Slin-i i\loLrir-ri. "'Digital Cor"nrnunicatiiirr o\,er Farliirc
Channe-1s". 2nd L,cl.. \\'i ler,-ll-.llE Prcss 200.1.

List of"llracticals:

I . To stuch. SilVIl rLINK
l. 'l'o 

str-rcl1 Ber'lool.
i. l'o calcr,rlate thc bit error riite fbr OFI)N4 s1,,stem.
4. CI-raltnel capacitl, o1'N4lNtO sl'ster-ns in \\'ireless comnrLuricaii()n.
i. To obsen'e the B[:.1{ perlot'nrincc ol DS-CI)N4A Lrsing nrireci corlcs in rnullipath channci

iLsing I1,,\Kll rccciver lirl singlc rrser ci1sc.
(,. F.nergv cle tectirin sinrrrlatiot-r lbl cognrtir.e raclio.
1. \\'atcr' lilling nxrcle I in a MlN,1O svste nt.
8. \llNlO Rar lcigh lacling Cll.riinncl Capacirl,.

Bnarrt trf Studl*s
S h ri Va i s h rr av v i ri y; p c e t h V i s hu; a u i rl ya i a-#3
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SEMESTER VII

C'lass. given thll no colltlloltL'pt sltiill exccecl ll-tore than l0 tnat-lis.

Course Objectives:
1. To study about wireless networks, protocol stack and standards.

Z. To study about fundamentals of 3G Services, its protocols and applications'

3. To study about evolution of 4G Networks, its architecture and applications'

Course Outcomes:
After completing the course, the students will be able to

1. Conversant w,ith the latest 3Gl4G and WiMAX networks and its architectut'e.

2. Design and implement wireless network environment for any applicatior-r using latest

wireless protocols and standards.

3. Implement different type of applications fbr smarl phones and mobile devices with iatest

network strategies

Sy'lla bus:

UF.{IT I 9 Hrs

Wireless LAN: introduction to WLAN technologies: Infrared, UHF narrowband, spread

spectrum -IEEE802.1 i : System architecture, protocoi architectr-rre, 802.1 1b, 802. i I a [-liper:

laN, WATM, BRAN, HiperLAN2 - Bluetooth: Architecture, Radio Layer, Baseband layer,

Lir-rk manager protocol, IEEE802.16-WIMAX: Physical layer, MAC, Spectrum alloeation fbr

WIMAX.

IINTT II I f{rs
Mobile Network Layer Introduction - Mobile IP: IP packet delivery, Agent discovery, tr'rnneling

and encapsulation, ipv6-N.t-ork layer in tire internet- Mobile IP session initiation protocol -
mobile ad-l1oc network: Routing, Destination Seqtience distance vector. Dynamic sollrce routing.

IINIT IItr 9 I-I rs

i.|g;,tJ - L;c'r;a:--l'urcrialileaeher'(iuidecl StLrclent Activin: P 'I)r'rtctical:

'iTcachc.r Assesslnent shall be basecl tbllou'itig contpolterlts: Qtrizii\ssigtlllrerlti l

C - Credit;
Project/Participation i n

\,jobilc lrarrspurt Lii_t.cr- l-CP cnh;ltcernents lbr u,ircless ilrotocols 'l'r'rclitional l Cl):

('ongr-sti6p coptrol" frist rctransmit/last recovery. lnrplications of rnobilitl' ('lessical 'tr{'l'

i,'ri..,r,eprcpts: lndir.ect fe P. Snooping ICP. lVlobile l'tli'}" l iutc or:t i'cczing. Seicctir c

rctraitsmission. 'fransaction oriented TCP 'l'CP over -lG ri'ireless ret\4'orks'

cottRsE
Cl()DIl

( .\'r r,.(;oll\ ('ot llSl. \.\ ) l []

'l'lrl \ClltI\(i& l.\'\l.t ,\'l lO\ s(.1Il'.\Il.

TI-IEORY l,tt.\('.1 l(.\1.
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SEMESTER VII

UI\{T IV 8 Hrs
\Vircless \\'ic1c Areii Netu,otlt Or,'ervieu, of t-l l'VlS J'errestrial ltaclio tcccss nci*or.k-Ll\,1 l'S
Core uet\\'ork Arcl,ilecture: 3C-N4SC. 3C-SGSN. 3G-GGSN" SNiS-(iN4SCiSVIS-l\\'i\,{SC.
Irircn'all" DNSillIlCP-IIigh speed [)orlr.ilink pacl<el i]cccss ([iSDPr\)- t--llr pelq'ork arciritccturc
ancl protocol.

T-INIT V 10 Hrs
4G &. 5G Networks Introduction to 4G- features and challenges, Applications of 4G
Technologies, Next generation (5G) wireless technologies, Upper Gigaheitz and Terahertz
wireless communications, Millimeter: wave networking, Directionaliiy and beamforming,
Mobility and signal blockage, IEEE 802.1 1ad (60 GHz WLAN) MAC and pHy overview.

Text Books:
1. .Iochen Schiller, "Mobile Communications", Second Edition, Pearson Education 2012.
2. Vrjuy Garg , "Wireless Communications and networking", First Edition, Elsevier 2A07.

References:
1' Erik Dahlman, Stefan Parkvali, Johan Skold and Per Beming, "3G Evolution HSpA ancl

LTE for Mobile Broadband", Second Edition, Acaclemic press, 200g.
2. Anurag Kumar, D.Manjunath, .Ioy kuri, "Wireless Networking", First Edition, Elsevier

2011.
3' Simon Haykin , Michael Moher, David Koilpillai, "Modern Wireless

Communications", First Edition, pearson Education 2013
4. Principles of WirelessNetworks, K. Pahlavan and P. Krishnamurthy, Pearson Edr,rcation.

2002.

List of Practicals:
1. To study and simulate Bluetooth architecture.
2. Introduction to Network Simulator.
3. To create Network Node in Network Simulator.
4. To control Network Traft-rc in ]rletwork Simulator.
5. Configure a Network Topology using Networh sirnulator.
6. configure a Network using Distance vector Routing protocol.
7. configure a Network using Link State vector Routing protocoi.
8. To implement FTP using TCp using Network Simulator.
9. To Simulate ARP and RARp.
i0.Configure Host IP, Subnet Mask and Default Gateway in a system ir-r LAN (T'Cp/ip

configuration).
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Advance Microcontrollers
& Embedded System

--̂/C,?=

/. =-

ll
L.g.,,,1.t L - Gir,,r.: T .l',,t,r ia l/Teac her Ciu iclcd Str-rdetrt Activ it) : I' Practica l: fl - ( rccl rt:

,,-Ieacler. i\ssessrlent sSall be [rasecl tbllou ing conrponcnts: QLriz/Assigrrrtlcrlt'' l)rtl.icct,'l)llIticilllrtiorr lrl

t 1ass. gir,err that nct COlnpotlettt sltallcrccccl tllot'c'tllittl l0 rnlrrl<s

Course Obiectives:
1. To teach programming for MSP432 r-rsing high levei language such as c.

Z. To teach stuclents how a microcontroller can be used as a cdmputer wjthin a single

integrated circuit.

3. To present the microcontrollers input/output interf-ace capabilities for developing

embedded systems with microcontroilers.

4. To illustrate how a microcontroller is a component witl-rin embedded systetns controlling

the interaction of the environment r,vith system hardware and software.

Course Outcomes:
After successful completion of the course, student will be able:

1. To unclerstand the generalized architecture of advanced microcontroller MSP432 and its

programming.

2. To interface MSP432 with analog peripherals & communication systems.

3. To design an embedded system using MSP 432 fot a parlicular task.

Syllabus:
UNIT I 9 EIrs

Introduction to Mict'ocontrollcrs & Emhedded Systern

Background of- Microcontrollers: Detrnition, Classilication, I;eatures &" Applications,

Architecture of Cortex M4 and its f-eatures, MSP-EXP432P401R and its Booster Packs, Energia

Developinent Environment, Libraries, Fundamental Progratnming Concepts.

Embedded System: Definition, Characteristics, Block diagram. Design PLocess, Case study:

Weather monitoring system.

UNIT II
NISP432 Operating Parameters and Interfacing

Operating Parameters, Input Devices. Output Devices,

DC Devices, AC Devices, Educational Booster Pack

Appiicatjap. r r t

7 Hrs

High Power DC Interfaces, Interlacing to

Mk-11. Grove Starter Kit fbr LaunchPad

I ilLOI:t\ I l',lt,\( l I( \1.
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UNIT III 9 Ilrs
MSP432 Memory System and Power System
Memory System: Basic Memory Concepts, Memory Operations in C Using Pointers. Memory
Map, Flash Memory, Direct Memory Access (DMA), Extemal Memory: Bulk Storage witlr an

MMC/SD Card.

Power Systems: Operating Modes and Speed of Operation, Power Supply System. Power
Control Modr-rle, Operating Modes, Transition PSS and PCM Registers, Battery Operation.

UNIT IV
Time-Related Systems, Resets and Interrupts
fime-related Signal Parameters: F-requency, Period,
Energia-related Time F-unctions, Watchdog Timer,
MSP432 Resets, Interrupts, MSP432 Interrupt System,

UNIT V

I FIrs

Duty Cycle, MSP432 Clock System.

Ttmer32, Timer A, Real-Time Clock,

Energia Interrupt.

9 Hrs
Analog Peripherals & Communication Systems
Programming the MSP432 ADC System, Voltage Reference, Compalator, Serial
Communication Concepts, MSP432 UART, Serial Peripheral interface-SPl. Inter-lntegrated
Communication - I2C Module

Text Books:
1. Dung Dang, Daniel J. Pack, Steven F. Barrett, "Embedded Systems Design witl-r the

Texas Instruments MSP432 32-bit Processor" Morgan & Claypool Publisher.20lT .

:. Ying Bai" "l\4i*L<,,c*n{ro11er Engineer:ing rvitlt }'liiSFj43l: F*nd;:lnenlilis ;::r<.1 ,,\pp}ic;r{i<;ns"
'1ayl*r & F'ran*:is,Lll{C }}r*ss, 2{}17

References:

1. Chris i\'k:p;y, "Ernh*ddecl Systetus llcsigra using the'I'tr MFi{}4-1il Scri#s" 1*uelvfies, Zt}Sl.
2. "fr:hn fl. *arries, "ldSF43* il,fi*r'<icErntr*11er Hasi*s" l,i*u,n#s, z{}{i8.

3. h'ianuel Jimdn*2, ft*rgeii* 1]ak:nr*ra, {sidor* {l*uver"ti*1, "In{rcclLr*ti*n t* Lrryli::*drli:d

Sr,sl*;t:s: {ising h'[i*r***ntt'*]lsrs and tire n,f$Pr$3{}" Springerr, 2,{}x,4.

4. H-ai ltarnal" "Flnrhedd*i.l S3,'ster"ris: Ar*hiter;tur*, iPr*grarnn:in6r amd })*sign"'li"h4ll,:*{}$.

List of Practicals:
1. Infrodueti*n t* hl3]]--Exf]432{}4*lR Lar:neh i:}ad, Ccrge Compi}s*r.{itudi* and l.rut:tgia"
2. I*terf,rseing LEJ-) using &4SP43;i.
3. {nt*r{ecin6, 7-s*grn*nt ctrisp}*,v t* I\d$iF4-l2.
4. lntcrtr:cj*c d*t-rnatrlx ciis'pia,v t* &451]432.
5. Settiirg Lrp t:$fi11r1rlrfti*;rti*u iut*rfu*:e using It{ s**s*rii"
6. trnrerf;a*ing h45tr3432 with vilri*ns s*rls*rs
7. Ilrivi*g slepper r*ot*r using &{SF432.
8. lr:t*rflacing filirrnory tc fulSP432
9. Setting up wirei*ss cr:mmutrica!.i*n i\,letrv*rk.
1i). Settiffruq {qTil;nk f*r v*:ri**s snftsors usirag h4SF432.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology (Electronics & Communication)

[,cgcnds: L - l-cctule: T - -l\rtorialiTe 
acher Ci Lriclcd StLrclent r\ctivitl ; P - [)racticai; C - Crcd it:

'r'Teachrrr Asscsslnent shall be based fbllorving conrponcnts: (lLlizir\ssiglunenl/ Pro.]cctil)articipatitttt irt

Class. given that no conrpolrenl shall exceccl nrot'e lhatt l0 tnarl<s.

Course Objective:
1. lt gives the introclLrctorv iclea about huLnan phvsiolog)'s)'stenr u'hich is tet'r irlti)()lirnt

n ith rcspect to ciesign cttnsicleration.
2. \Vith u,iclespreacl use ancl requirerlents of'medical instrunrct'tts. l<ttotvictlu,c ttl'titc

principle of operation of Lriornedical irtstrLtnrents.

3. It iittentpts to render a broild ancl nroclc'r'n ilccoLlnt o[-hiorle'clical instrttilcnls.

Ioursc Outconre:
l. SitticJe itts n ill hal'c a clear linon leclqc alrout hrrnrurr plilsioloL]\ s\ s1cln.

). lircr, rrill havc l<norrlerlge ol'tlrc principle tiperatiorr o['bionredicul insli'Lrrtct'tis

-1 . StLrdent ii'ill bc ablc 1o r-rncierstancl thc design arrcj the blrcligloLrnil linori leclgc oi'
biorledical instrunrents and specilic applicalions ol[riomeclical engineelinu.

Syllabus:

UNIT I
Ilioelectric Signals
ERG, EOG, MEG.
machine interface.

UNIT II 9 [Irs
Diagnostic [::qLr ipntents: EC(]: nclrrnal anrl abnornral r.r'avcliirnr. cJ iau,nosis intcrpletetiorr. [-( (]

lcacls eonnccticlns. Irinthovcn trianglc. I)lctirvsnrographl. BIooci ptessLtrc I]tealsLirclttcttt: cl it'cct

enci inclirect ntetltocis. Llarcliac outllLrl nrcr,lsurelrents. Phonocrtrcl iout'alth1'. [{es1-',i1-x11)l') v()lLltrle

nteiisLltcutcnt. lrtrpedanec l)neLlnroulaph. F:[:(]: signal arlltlitirclcs ltncl il',.)ilttcrrc\ barrris. [:. 1-t.i

nrnciriuc. B Ioocl-celI countcr. PltIsc oxiIrtetcrs.

llHrs
turd [:rlectroclcs: 13io-potentials iinrl their origin: l-C'(i. i-.1:(i^ I:\'1(r. l:NC.
Bio-;lotential elcctrocles, generalizccl nreclical inslrtrn'tcntation sr stcrn-N'1llrt

SEMESTER VII

c0t Rsll
(rol)ll arA'tn(;oltY cot trsl,. \1NIlr

I'EACHING & T]\I{.I,TI,\T'ION SC]FII]\'IE

'ilil..or.(\' Pt1.\CTIC.\L

't h 'f
?-2c

T,r=
^>l'/- :, Y-

BTEI6Ol EI Biomedical
Instrumentation
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Shri Vaishnav Vidyapeeth Vishwavidy alaya

Bachelor of Technology (Electronics & Communication)
SEMESTER VII

TNI III
Theraper"rtic Equiprnents:Heart lr-rng machine, Dialyzers: basic prirrciple of
trpes of dialyzer, membranes, portable type. Cardiac pacemal<ers: external
pacemaker. Cardiac defibrillator: DC defibrillator, implantable defibrillator
erralvzer. Short wave diatherrny, rnicrowave d iathermy, ultrasonic therapy r"rn it.

T-\IT IV

9IJrs
cl ialvsis. cl ifli:rent
ancl Inrplarrtable
rrrrcl cleflbriIlaLor

l0 Hrs
lmaeing Instrurnents:Digital X-Rays: Principles and production of soft and hard x-rays, Scattered
radiation, Image intensifier, Radiationdetectors, X-ray Computerized Ton-rography (X-ray CT) -
imaging modes and types.
\lagnetic Resonarrce Lnaging (MRI): Physics of nuclear magnetic resonance. Tland T2
rela-rati on time, spin-echo sequences.
L itrasound arrd other Techr-riques:Propagation of ultrasound waves in fluids, solids and
Doppler Eff'ect, Ultrasonic transducers and instrumentation, modes of ultrasonic inragrng

I-\ITV SHrs
Fatierrt Safety: Electric shock hazards, leakage cLrrrents, electrical safety analyzer, testin_e o1'
rit-rrnedical equipn,er,ts. calibration and testing of biomedical equipr,rents.

Tert Books:
I . R.S.KhandpLtr, "Handbook of Biomedical Instrumentation", TMI-I Third Edition 20 14.
l. Cromwell, "Biomedical Instrumentation and Measurements", Prentice Hall of trrdia.

New Delhi. 2007.

References:
l. Joseph J. Carr and

Pearson Education
l, \\rebster. "Medical

Netherlands, 2009.

.lohn l\1. Brou,r-r. "lntlocluction ttt Biontcclical hqLriprrcnt"l-echrrolosr
Inclia. Dc'lhi.200.1.
Instrumentation - Application & Design." .iohn Wiley anci sons

.\rumugam.M."B iomedical
Kurnbal<orrarn, 2006.

I nstrtt t-n en [:tti or.r ". A nr-rrad ha Agenci es P r-rb l islr ers.

List of Practicals:
l. To study various types of electrodes.
l. \,{easure blood pressure using sphygmornanometer.
-1. \'leasure respiratior-r rate using respiration rate-meter
-1" \leasure body temperature using analog and digital thermometer.
-i. Identily various leads selector networl< of ECG machine.
6. Obtain Lead -1, II, III, aVr , aVI , V I . .. v6 type of ECG.

Demonstrate the Performance of EMG.
8. Demonstration of Phono-cardiograph n'rachine.
q. EEG Alpha RMS Derivation - (VIRTUAL Lab IIT Roorkee)
10. EEG Entropy Calculation -(VIRTUAL Lab llT Roorkee)

Gushb+ \ ^,/

I- '!
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Shri Vaishnav Vidyapeeth Vishwavidy alaya-
Bachelor of Technology (Electronics and Communication)

SEMESTER VII

Legends: L -Lecture; T-Tutorial/TeacherGuided Str-rdentActivity;P-Practical; C - Credit;
xTeacher Assessment shall be based following corrponents: Quiz/Assignment/ Project/Participation in
Class, given that no cornponent shall exceed rnole than 10 marhs.

Course 0b.iectives:
t" T* ineuieate the eoncepts oirallotic features ineiucling aetuator and control proc*ssi:s"

:. Trr dxpiox'e robot learning in th* eontext of eurrent roilot"c.

3. 'i'o irapart knowleclge of designing ro$s1$ to perfbrm tasks {'r"rnr simple mov*ment to

eormpiex interactions rvitl"r the workl.
4. 'I'o explore robotic concepts rvith hands-on experir"nents using the Mi*rochips-AVH

Controller.

Course Outcomes:
Students will be able to

1. llesign and create robots [o perform tasks from simple movernent !.o complex in't.flraciions

with the world.

2. Artieulate <lesign decisisns and create a diary describing learning exgrerienc*s that fornl a

portlo I io o{' *om petenee.

-1" Discuss ernerg*nt befravior anrl distinguish this frorn normal robotic l"reiravior.

r__
L.L.LLrrJLrj
f-

Basics of' Fhm$:ectded Svster*s amq$ H.oho$i*s: Introducticn, Classifiealions ol' F,mb*d<lcd
S,vstems, Applicalion-Specific Processors, Mobile Rr;bots Embeddeci Contrcltrers, Opera.ting
System. L,ogie Gates, Function Units Regist*rs and hzflenroryr, Arithmetic {,ogic Unit {,]onlrol
Unit, C*ntral Frocessing {Jnit.

Syllabus:

U]\IT I

UI{IT II
Sexxs*x"s: Sensor Cal*gories, Tlinary Sensor, Anaiog
Converter, Position Sensitive Device, Cornpass,
l)igital Camera.

! 0 f{rs

l0 Hrs
versusi Xligitai Sensors. Shafl Encoder, AiI]
Gyroscope, Acceleromet*r, Inclinoni*tcr,

( ot l{st..
( rot) l:

('.\ t'E(;oR\ cot I{Sl,t N \Iilrl

'I l,_.\('ilt\(; .{ l.\'\l.t \'l lo\ \i Ill..\ll.
'ilrEoti\ I'R.\( ]-t(. \ I

't'h .I
I)

'J1,-

L:.1

C.=.1
7, --
'j-

^/>r)

:i'
Q,; -ab;

!&l l
z{

tlTucT lJ E,C
Embctlrlccl Svstcrns

lirr Robotics
60 2A 2{) 30 20 J I 2 )
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SEMESTE.R VII

UNIT III 7Itrrs
Acfuat&rs: lXl hz{otors, [:{-Bridg*, Fulse Width h4oduiation, Stepper &4otors" Servos. On-Off
Control, PID Control, Velocity Control and Position Control, Multiple Motors Drirring
Straight.

UNIT IV B FITS

Ex$hec{s*ed Cc}xrxmunicati*sr {*terface: {2C Corarnunieati<xl, SFl anrtr SCI Comntunieaticn,
UAR.T C*mmunication, USB Communication, F{arc} and Sofi Reai-Tinre S,vstem, Thre;rd-
Oriented Design.

UNIT V 15 Hrs
Case Study: Line followers, Balancing Robots, Walking Robots. Robots manipuriator', Maze
exploration, Map generation, Robot Soccer.

Text Books:
1. Embedded Systems and Robotics with Open Source Tools, Nilanjan Dey. Amartya

Mrikheljee, CRC Press.
2. Embedded Robotics: Mobile Robot Design and Application r.vith Errrbedded Systems. Iil

Edition, Springer.

References:
1. Embedded Systems &. Robots Projects Using The 8051 Microcontroller. Subrata

Ghoshalm, hardcover 2009,I Edition, Cengage.
2. Embedded Robotics, Mobile Robot Design and Applications with Embedded Svstems.

Brziuni, Thomas, III Edition, Springer-Verlag Berlin Heidelberg.
3. The 8051 Microcontroller and Embeddecl Systems: Usir"rg Assenrbly and C Papelback --

20A7, Mazidi and Mazidi, Pearson Education India; 2 edition (.2001)

1. AVR Microcontroller and Embedded Systems: Using Assembly and C, Mr-ihamnracl .\li
}lazidi. Sarmad Naimi, and Sepehr Naimi Education India: 1/e

List of Practicals:
1. Introdr,iction to Microcontroliers like AVR Controlier. etc.
2. Interlacing with I-ED andBuzzer.
3. Interfacing with I-CD Display.
+. lnterfacing with DC motors.
5. Interfacing with IR sensors
6. Interfacing with White-line sensors
7. Interfacing with Position sensors
8. Interfacing with Sharp sensors
9. Line following robot
1 0. Project based on typical system design. \

*\/
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Registrar

Shri VaishnavVidveneerh Vichrvrvir{w, l-,.-Glltl:-
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Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology (Electronics & Communication)

SEMESTER VIT

i..y.,,,1. t- L.;t,,re: 'I jirrxial,'-l'eacher CiLric]ctl Student Activity: P [)r'actical: (] - C'r.cclitl

'r,Tcachcr Assessr*e,t shall be biiscd ibllori irr! ctt;rprtr1g111.,. ()1rizr'Assignnrcntr' Irro]cctil)al'licillltllorr irr

class, given that no comportent shall exceed more thatr l0 nTarks.

COURSE OBJECTIVES:
1. To understand the fundamentals of digital image processing'

Z. 'l'o create awarepess about various types of Irrage transforln used in digital image processing.

3. To give l<nowledge about the different types of Image enhancenent techr-riques used in digital

irttage pt'ocessittg.

4. Aware of the Intage col.npression and Segmentation used in digital image processing.

COURSE OUTCOMES:
Str-rdent will be able to:

l. Ur-rderstar-rcl origin and ttse oldigital image processing.

.i. Explaip the irrage lundamentals and mathernatical transfornls necessary fbr irnage llr()cessilrr.

l. ,^nppli, lhi: im*g* enl'ia*lflm*nl, r:un:pr*iisic,tl, tfi{l r*:!i{rr'}tr ;ot' i,''l-r"l': 'r's
.,1, Im;:1*rn*rrr thi: irrlag* sflP,lll*rfil*tiiln a*<1 t*pl';rsE:;rtalioli l*i:hniqui:s'

Sr llabus:
T\ITI 9 llrs
Elemepts of Visual Perception, Image Sensing and Acquisition, image Sampling atrd

eLrantization, Relationships between pixels. Image Transfbrms: 2-D FFT, Propcrties' Walsh

tr-ansfbrm, Haclamard Traisform, Discrete cosine Transfbrm. Flaar translorm, K-L Trans{brnt'

UNIT 1 8 Hrs

Gray level transformations, Histogram processing, Basics of Spatial Filtering, Smoothing and

Sharpening Spatial Filtering. Frequency Domain: Introduction to Fourier Transform, Smoothing

und Sllurperring frequer,cy domain filters, Ideal, Butterwofth and Gaussiarl filters'

!
E

I
I
t-
i.

I \IT III
Iplruc I{cstoratigp: N4ocicl o1'Inr:rqe Degraclatiorlircstilraiiotr pr(lcess-

ltlrcr.ipg. l-east ntcait sclLllitc filterirrg, Llonsttailtecl leiist tlrcatl square

rcsloralictn. I)seLtcltt ittverse. Singtrlar l'alue clcctltlllloSititltl .

9 Hrs
Noise modeis. Inverse
filtering, Blind image

a'ot iRSr.l
(lOll ll

(lrtrgorY (l()t lish \.\\ll.

I[,ACI I INC & E\"\1,Ii,.\'I'I()N S(]IIE\'I I
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SEMESTER VII

UNIT IV 8 Hrs
Irlrqc Seglnrentation: [fclqc clctection. L:dgre linlting via FIoLrgh lrans[ornt. l-lrresitolclirtg. I{cgir-rrl

basecj segutcntation. Ilcgion grou,irrg" I{cgion splittirrg atrcl \'lcrging. Scqinetttlllitltt lri
nrorpholouicul rvatcrsheds basic coltceltts. t)arl constntcLion. \\ialershccl st'i.ttttetttlttrtitt el!r.ttt'illttrt.

LINIT v Io IIrs
Neecl lbr clata conrpressior-r. Ilultlnan cocling. IlLrn l-ength Errrcocling".ll'}Eai starrclarcl. \{Pl'.C.
Variablc length codirrg. t-ZW coding. Ilit planc coclins. preclictire cocJins.
('olor lmagine: Color l'Lrndaurcirlals" C'olor rlodels. Color translbrnration. Sntoothilrq attcl

Sharpen in g. Color segnrerrtatior-r

'Iert lloolis:
t. ilaiael (1. Conzalcz. [{icharc] [:. \\'ooc]s. "t)iqital lrrase l)rocessing"".lth l:tliLiorr" P.ri.s,rn.

1018.

). Wilhelnt llr-rrgcr. "Plinciples of Digital Inragc' Proccssirrg: i\dvancccl \4ethocls". 1012.

Rel'erences:
l. Ilalael (1. Corrzaicz. Richarcl F.. \\ioocls & Stcvcn L. llcldins. "Digital It.t-tage l)roe us:tttr rt'itt'r

\,1A I'1..t\ [J''. ]nd Lclitiorr. 20I 0.

l. \,1Lrnesh ('hanciu Trivccli. "Digital Inlrge [)r'occssing"". I st Eclition :01.]

-1. Iiii'inrlerpal Srngh. "L)igital Inrage Prticessittg", ls1 I:clititin l01,5.

+. ,\shislr.lain. "Digital Inrage [)rriccssirrg ([r-nplenrentation [,sing N'lA ll-,,\U)", ]0ll

I-ist of Practicals:
l. StLrcll o1'N4atlab Iuragc proccssing Toolbor.
L Anall,sis of Pircl distattce Ireasurenrent N4ctltttcls

l. lnrpicmentution ol Inrage Inptrt OLrtpLrt'l-cchniclues.
+. l'e rlbrrl ln'rage represcntation Techniclires.
r. .\nrlr sis ol Inrage [)isplai Tcchniclues.
(r I)crlblnr Inrage reshapin-u 

-lechrriclLres.

S. .\nallsis o1' Irriage Ciclmpressior-r.

9 \nalvsiso{'lnragc Scgmelrtation.
I t). \nal)'sis ol Inrase Re storation.

Boarrt *f Str*dres
Shri Va i s h i'I au'ri i (i vi:l p r* ei il r,' i s h wa ui d 1 a I aya

lndore

I

h\/?//
Rbgistrar

Shri Vaishnav Vidyapeedr Yishwavi'''

tNDoRE (M.P'l
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Shri Vaishnav Vidyapeeth Vishwavidyalaya
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SEMESTER VII

Legends: I- - l-ectLtre; T - Tutorialr'Teacher C]Lrided StudentActivit),; I) - Practical; C - Cleilit:

'r'ltaclter Assessntent shall be based follou'ing cou'lponents: Quiz,'.\ssiglttttettl'
Pt'o.ject/Particiltation in Class. given tl-ra1 no c()nrllouer-it shall erceeci ntot-e tltun l() rlar'lis.

C$ I I RS li (}R,I E,{]T I \,'IIS :

1. Stnclent sh:rll be ablc lo tletenninc the importance ancl bLrrlciing Lrloci<s o1'"\l'cb'i'ccititology"
and "E-Clommerce" ancl s1ud5' ol various rretuolking protocttIs.

). Stuclent shali be nble to applv the knou,lcdge of r,'atrious rreb iechttologies likc Servcr-sidc.
Clicnt-side etc. tn mr-rlticlisciplinarl, areas Ibr cleveioping cl'lective n'ebsitcs.

l. Stuclent shall be able to describe ancl implerlent lhe concepts ol'I:--conrtn\.I'uu. Ils ilit.i.r,,t.
business r:ro.lcis anil advance'd Scculitl' ['echttiqucs.

+. Str,rdent shall be able to intplcrnent aclvancecl ou-line plr\'1r-lcnt Svslcnts uticl seclil'iIr

lr:cirniclries to rcsolvc I-raci<ing issues.

COI]ITSE OTJ'I'COMIlS :

i. Abilitl'to dctcurrir-ie tlre importancc of "\\'eb'[-cchnologl''' iln(l "E-L'ontntct'cc'- rttti,l slLti.lr oi
vrilit'rr,rs protorrols relatecl to same.
,\bilitv to clesign. cleveiop arid cieplol the etfective rvcbsitcs in nmlticlisciplinrrr'1, erers.

,,\bilitv to in-rplenrent the concepl o1'[:.-conrnrerce r.r,cb-si1c- anil i1s rnoclr:ls.

.Ablc io irnplerncui uclvanceel on-iir-rc lli'rvllcrlt Svstcnrs artci secLtritr tcchnict '.tus.

s\.[.t,AI]{ls

I \IT-I
\\'cb Engincel-ing: Introclr-rctior-r. IIistoly,. Evolution ancl Neecl. 'l-in-rc line. \ lotivatiot-i"
('rt.'u.orics& f.IT aracteristics ol' Web Applicatior-rs. \Veb flrgince ring \1i,cicls- Sofiri ale

I:nuineering ris W'cb FJngineering. Worlcl \\Iicle Web: Inlr'ociLrction to'l'C[)/ll'.trtil \\',\P. i)l'.]S.

Enreri. 'l'clNc1. II I'-fP ancl Ir'IP.

L \I1--II
Brou.scr and seirrch engines: Introdr-rction. Scarch luncl:lnentals. Search strategies. l)ircctorics
scarch cngines ancl Mcta search engines. Working of the scarch engincs. \\"eb Scn'crs:
IntrodLrction. Ireaturcs. caching. casc stuclr'-IlS. i\pi.rche.

L \I'{'_II}
HTN,lL, and !llll-NII-: Intlrtcluction. Structr-rle ol'clocun'tct-it:;. lrlcnict-ttst. Lrnliirrg. .\tlch,-rt'

2.
I
-),

4.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology (Electronics & Communication with IOT)

SEMESTER VII
integlntion. CSS, Positioning u,ith str,le sheets. Forms Clontlol. Fomt Eleuenls. Ittlroclltctitltt 1ct

CGI, Pt.RI-..IAVA SCRIPT..lSt'}. PIIP. ASP & A.IAX. Cookies: Creating and l{eacling.

LrNI'U--IV
XMI-: Inlrocluctictn. Il'INII- Vs XNll . \ralidation o1'clocunrents. DTD. \A,'at's l() trse. X\,11- lirr
clataflles. Lrnrbcdding XN{1. into FI'l'N41. ciocuntcuts" []onr,'ct'ting XVll- to FIlNIl. lbr Displar.
Displal,ing XNit. using CSS anci XSI-. I{cu,r'itin-q HTN'll- as XN4l.. Ilcl:rtionship bettecn II'l \41,.

SGMt. ar-rcl XN{L. r,r,cb personalizatior-r. Serrantic r,veb. Semmntic \Veb Sct'r,ices. Otrtologr'.

LINIT-V
Elcctronic Pa1'ment S1'stcms: R'l'CS. NIIFT, lnternct Banliing. C'reciit/Debit ('arcl" Sccuritr':
Digital Certificatcs & Sigr-ratures. SSL. Sh l. il) Secure [)t'otocol.

I-II-XI'B(}OKS:
1. Achl iit fiodbole. AtlrlKahatc. "\!'cb ]'echnologl"'. TN4] [.

l. licnr:y Chan. Raynrond Lee.'i-hararl Dillon. "'E-C'rlmmcrcc Irunclamenlal anclAppiications".
\\rilc,v Puhlication.

3. i\'[inoli & N4ino1i. "\\'eb L]otrmerce TechrrologS'llancl Booit^".'l'NI]i.

I{rrFF-Idlicl{!lS:
I . Srrllrlr-uri'avrna. "'il-(lor"crnnrcnl". l)l il
L lluanr K. ''\\'eb T'echnologies"". Oxfirlil tjniversitr Prcss.

-1. G. \\'inlicld'l'r'eese. Lanrence C. Stcu'ar'l. "Designing S,r'stcrtrs lirr inlcrrtet Lonlllcrcd"".
l.onqrrran Pub.

1. ('harles T'repper. "E Comnrerce Strategies". Microsofi Press.

I-ist of l'rircticals:
1. Instaliatior-r il-rcl Contiguration o1'\\/cb Servers.
l. I loirrc pag.e ticsign.
I l: ornr valiclation.
+ ('atalog clesign ancl Searcl-i techniques.
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

*Teacher Assessment shall be based on following components: Quiz/Assignment/ 

Project/Participation in Class, given that no component shall exceed more than 10 marks. 

 

Course Objectives: 

The objective of the course is to disseminate the theory and practice of moral code of conduct 

and familiarize the students with the concepts of <right= and <good= in individual, social and 
professional context 

 

Course Outcomes: 

1. Help the learners to determine what action or life is best to do or live. 

2. Right conduct and good life. 

3. To equip students with understanding of the ethical philosophies, principles, models that 

directly and indirectly affect business. 

 

Syllabus: 

UNIT I  

Human Value 

Definition, Essence, Features and Sources 

Sources and Classification  

Hierarchy of Values 

Values Across Culture  

 

UNIT  II 

Morality  

Definition, Moral Behaviour and Systems  

Characteristics of Moral Standards  

Values Vs Ethics Vs Morality 

Impression Formation and Management 
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UNIT III 

Leadership in Indian Ethical Perspective.  

Leadership, Characteristics  

Leadership in Business (Styles), Types of Leadership (Scriptural, Political, Business and 

Charismatic) 

Leadership Behaviour, Leadership Transformation in terms of Shastras (Upanihads, Smritis and 

Manu-smriti). 

 

UNIT  IV 

Human Behavior – Indian Thoughts 

Business Ethics its meaning and definition 

Types, Objectives, Sources, Relevance in Business organisations.  

Theories of Ethics, Codes of Ethics 

 

UNIT V 

Globalization and Ethics 

Sources of Indian Ethos & its impact on human behavior 

Corporate Citizenship and Social Responsibility – Concept (in Business),  

Work Ethics and factors affecting work Ethics. 

 

Suggested Readings 

 

1. Beteille, Andre (1991).  Society and Politics in India. Athlone Press:New Jersey. 

2. Chakraborty, S. K. (1999). Values and Ethics for Organizations. oxford university press  

3. Fernando, A.C. (2009). Business Ethics - An Indian Perspective .India:  Pearson Education: 

India 

4. Fleddermann, Charles D.  (2012). Engineering Ethics. New Jersey: Pearson Education / 

Prentice Hall. 

5. Boatright, John R (2012). Ethics and the Conduct of Business.Pearson. Education: New 

Delhi. 

6. Crane, Andrew and Matten, Dirk (2015). Business Ethics. Oxford University Press Inc:New 

York.  

7. Murthy, C.S.V. (2016). Business Ethics – Text and Cases.  Himalaya Publishing House Pvt. 

Ltd:Mumbai 

8. Naagrajan, R.R (2016). Professional Ethics and Human Values. New Age International 

Publications:New Delhi. 

                   


